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November 5. 1999

Dear Recipient:

The U.S. Department of Transportation Federal Transit Administration (FfA) and Sound

Transit (the Central Puget Sound Regional Transit Authority) have completed pre$aration of a
Final Environmental Impact Statement (EIS) on the proposed Cqq4! Link liCht rail transit
prdect.Theprojectispar{ofSoundMove,al0.yearplanforre$onalhighcapaciiy
transiortation. Sound Trrnsit is the project proponent. 

, t:; -;

The EIS was prepared pursuant to the National Environmental Poliey A9t (42 U.S.C. 4321 to
437Oe) and the State Environmental Policy Act (Ch. 43.21C RCW.I Ilwasprepargd to

inforrn the public, agencies and decision makers about the environniental consequenqgs of
building and operating a light rail system within the cities of Seattle, Tukwila, and SeaTac.

Mitigation measures to reduce or avoid impacts are also discussed. Ovefall, the Final EIS ;

examines the environmental effects of 3l route and 67 station allernatives, including lhe routii
and stations of the prefened alternative. It also considers the impacts of seven alternatives for '
a maintenance base facility, and five alternatives for the system's length. ,M3ny of'these 

.

altematives have been modified and some new alternatives have been addd since the ?ra.f{ .tt'
EIS to respond to agency and public comments, incoroporate and rBspond to new infonhatior'r;

and to reduce or avoid impacts. ' ' '

The Final EIS examines the prdferred alternative for the light ralt syste-, ffiing'route and

station locations, as identified by the Sound Transit Board on Fe!ruary 25;,1999. The
preferred altemative was.identified following the 60.day public review and compg4t period
for the Draft EtrS releassdlin December I 998. The preferred alternafive'is for a Z0-mile light 

.

rail line that wotild begin at N.E 45'h Street in the University Dilstrict id $eittle, co:rle,cting to

Capitol ,Hiil, First Hill, downtown Seattle, Rainier Valley, Tukyiila Internatioridl Boulevard,
and SeaiTac Airport, ending'at S. 200'h Street in the'City of S#iac.

The major choices for the project involve the route and profile of the light rail line, station

and maintenance base locations and design. Sound Transit will consider the Final EIS and

other information before selecting the final route, station locafioqg.ard rn4i4tenance bases to
ue bittit,i'?tre,i4TA willrften issue a record of decision, yhicti wiii state F]fAts decision,

ideritify thb alternatives considered by FTA in making i'ts decisionY; anU list.sbund Transitls

mitigation:commitments. The federal record of decision will'ailo#,the Cer$-ml Link light rait
transit projecgto start fital engineering and compete for additional federal fuldinsi ' , 

,

Thisis Volurne I of a seven-volume Final EIS. Volumes 2 through 7 ur" uppihiii", ,o it " 
:

,FinafEIS. The.:conteRts of:sach volarme include: : : 1. '

eentral Puget Sound

Regional Transit Autherlty
Union Stdtion

"rt{}l s.JackSbri st.
Seattle. WA 98104-2825

Reception 206.398.5000

Facsirnile 206.398;5499

wwwsoundtransit.org



Volume I -FinalEIS
Volume 2 - Visual simulations and land use maps
Volume 3 - Comment letters and responses
Volume 4 - Comment letters and responses
Volume 5 - Comment letters and responses
Volume 6 - Route and station drawings, affected properties
Volume 7 - Rainier Valley Tunnel Report and update

Companion documents to the EIS include a separately bound executive summary and 20 technical back-up
reports and environmental studies. All of these documents are available for review at Sound Transit (9:00 a.m.
to 5:00 p.m.) or at local libraries. Volume I of the Final EIS and the executive summary are available from
Sound Transit on request at no charge. Complete copies of Volumes 2 through 7 of the Final EIS are available
for purchase at Sound Transit. The technical back-up reports and portions of the Final EIS volumes can be
purchased at locations listed on the Fact Sheet. Please see the EIS Fact Sheet for more information on how to
obtain copies of the Final EIS and other documents.

Please note that as of November l,1999, Sound Transit's offices will be located ac:

Union Station
401 Jackson Street
Seattle, WA 98104

Sound Transit thanks all agencies, groups and individuals that commented on the Draft EIS, and those who
participated in preparation of the EIS. We look forward to continuing this productive dialogue as we progress
toward building the Central Link Light Rail Transit Project and fulfilling our commitments under Sound
Move.

For further information about this EIS, please call James hish, EIS project manager or Sound Transit reception
ar (206) 398-5000.

Sincerely,

,€"/a-4#
Bob White
Executive Director
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The following persons may be contacted for additional information about this document:

Ms. Helen Knoll
Regional Administrator
Or
Ms. Linda Gehrke
Deputy Regional Administrator
at:

Federal Transit Administration
RegionX
Jackson Federal Building, Suite 3142

915 Second Avenue
Seattle, WA 98174-1002
(206) 220-4463

Mr. James hish
Central Link Environmental Manaser
at:
Sound Transit
1 100 Second Avenue, Suite 500
Seattle, WA 98101-3423
(206) 398-s140

After Novernber l, L999, Sound Transit will
be located at:

Union Station
401 S. Jackson Street
Seattle. wA 98104

Community Contacts:
KaraPalmer
Norft Seattle
(Northgate to Westlake Station)
(206) 398-s133

Yuko Kodama
Downtown and Southeast Seattle
(Westlake to Boeing Access Road)
(206) 398-sr32

JeffMunnoch
T\rkwila and SeaTac
(206) 398-s131

Abstract

Sound Transit proposes to construct and operate a light rail system providing urban transportation
improvements in the Central Puget Sound metropolitan region. Alternatives considered include the

No-build Alternative, five light rail length alternatives, 28 light rail route alternatives, 83 station

options (including park-and-ride lots) and seven alternative maintenance base sites. This Final EIS

includes a preferred alternative identified by the Sound Transit Board after the Draft EIS was issued

and public comments received. The analysis and impact assessment considers potential long-term and

short-term effects on tansit service, ridership, accessibility, roadways, freight movements, navigable
waterways, land use, economics, neighborhoods, visual and aesthetic resources, air quality, noise and

vibration, ecosystems, water quality and hydrology, energy, geology, hazardous materials,

electromagnetic fields, public services, parklands, and historic and archaeological resources. The
analysis also considers the financial feasibility and cost-effectiveness of the alternatives. Pubtc and

agency comments on the Draft EIS and Sound Transit's fesponses to those cornments, including
changes to the alternatives and additional analysis, are contained in this Final EIS.



Fact Sheet

PROPOSED AGTION

Sound Transit (the Central Puget Sound Regional Transit Authority) proposes to construct and

operate an elecric light rail transit system that would improve transportation in the Central Puget

Sound region. The proposed light rail syster& known as Cenffal Link, would operate in an exclusive
and semi-exclusive right-of-way between North Seattle and the City of SeaTac. This proposed project

is a component of Sound Move, the l0-year progam for regional high-capacity transportation.
Alternatives considered include the No-build Alternative, five light rail length alternatives, 28 light
rail route alternatives, 83 station options and seven alternative maintenance base sites.

With up to 29 miles of light rail line, the corridor has been divided into six geographic segments,

including: Segment A (Northgate to University District), Segment B (University District to Westlake
Station), Segment C (Westlake Station to S. McClellan Street), Segment D (S. McClellan Street to

Boeing Access), Segment E (Tukwila), and Segment F (SeaTac). For each segment three to eight
route alternatives are studied. The segment alternatives would be linked to create a complete,

operable light rail system. System length alternatives extend from the city of SeaTac (ust south of
Sea-Tac Arport) to N.E. 45b Street (the University District) or Northgate in Seattle, S. McClellan
Street to N.E.45th Street, Henderson Street to Capitol Hill Station, or Lander Street to N.E. 45th Street.

Following issuance of the Final EIS, the Sound Transit Board will make a final decision on the routes,

stations, and maintenance facilities to be built and the Federal Transit Administration (FTA) will issue

a record of decision (ROD).

PROPONENT AND SEPA LEAD AGENGY

Sound Transit (Central Puget Sound Regional Transit Authority)
1100 Second Avenue, Suite 500

Seattle, Washington 98L0L-3423
www.soundtransit.org

After November l,1999, Sound Transit will be located at:

Union Station
401 S. Jackson Street
Seattle, Washington 98104

NEPA LEAD AGENGY

Federal Transit Administration
915 Second Avenue, Suite 3142

Seattle, WA 98174-1002

DATE OF GONSTRUGTION

2WA-2A06

SEPA Responsible Official
Desmond Brown, General Counsel

Sound Transit



CONTACT PERSON

James Irish, Central Link Environmental Manager (see page i)

ANTIGIPATED PERMITS AND APPROVALS

Federal
Section 106 and Section 4(f) Review
(Programmatic Ageement)
General Bridge Permit
Rivers and Harbors Act, Section l0 Perrnit
Clean Water Act, Section 404
Federal Endangered Species Act Review
Federal Highway Adminishation Approvals
Franchise for Use oflnterstate right-of-way
Form 7460 Construction Notice
Airport Layout Plan Revision
State

Hydraulic Project Approval
Aquatic Use Authorization (Aquatic lrase)
Public Utility Commission Permits
Section 106 and Section 4(f) Review
(Programmatic Agreement)
National Pollutant Discharge Elimination System
(NPDES) Stormwater Discharge Permit
Coastal Zone Management Consistency Certification
Temporary Modification of Water Quality Criteria
Underground Storage Tank Notifi cation Requhement
Water Quality Certification (Section 401)
Air Space Lease (Interstate or State Routes)
Cities

Conditional Use Perrnits
Construction Permits
(including clearing, gading, building, and demolition)
Right-of-way Permit or Franchise
for Use of City/County righrof-way
ECA - Sensitive Areas Review

Shoreline Substantial Development Perrnit
Floodplain Development Permit
Hauling and Dumping Perrnits
Master Use Permit(s)
Noise Variance
Sheet and alley vacations
Certifi cates of Approval
Design Review
Unclassified Use Pennit
Other

Applications for private crossings

Various Approvals
Planning, Design, and Arts Commissions

Possible modifi cation of
Major Institution Master Plan(s)

Access Easements
elevated and subterranean

Notification of Intent to Perform
Demolition or Asbestos Removal

Pipeline and Utility Crossing @ermits)
Utility Approvals (Easements and Use Agreements)

Department of the Interior
Advisory Council for Historic heservation
United States Coast Guard
US Army Corps of Engineers
US Army Corps of Engineers
US Fish & Wildlife Service & National Marine Fisheries Service
Washington State Departnent of Transportation
Washington State Department of Transportation
Federal Aviation Administration
Federal Aviation Administration

Washington Deparhnent of Fish and Wildlife
Washington Deparftnent of Natural Resources
Washington Public Utility Cornmission
Washington State Departrnent of Archaeology and Historic
Preservation
Washington State Department of Ecology

Washington State Department of Ecology
Washington State Deparfinent of Ecology
Washington State Department of Ecology
Washington State Department of Ecology
Washington State Department of Transportation

Cities of Seattle, SeaTac and Renton, and King County
Cities of Seattle, Tukwila, SeaTac
and Renton, and King County
Cities of Seattle, Tukwila, SeaTac
and Renton, and King County
Cities of Seattle, Tirkwila, SeaTac
and Renton, and King County
Cities of Seattle and Tirkwila
Cities of Tlrkwila and Renton
Cities, King County
City of Seattle
City of Seattle
City of Seattle
City of Seattle Landmark Preservation Board
City of Tukwila
City of Tukwila

Burlington Northem Santa Fe RR, Union Pacific RR
Cities of Seattle, Tirkwila, SeaTac
and Renton, King County, and the Port of Seattle

Port of Seattle, University of Washington,
Seattle University, Swedish Hospital
Landowners

Puget Sound Clean Air Agency

Utility Providers

Utility Providers

ltl



PRINCIPAL CONTRIBUTORS

See List of Preparers in Appendix F.

DATE OF ISSUE OF FINAL EIS

November 5,1999

COMMENT PERIOD

The Draft EIS comment period began December 4, 1998 and closed February 5, 1999.
The Rainier Valley Tunnel Environmental Teehnical Report comment period ran from February

l,1999 until March 18, 1999.

The comment period on the Environmental Assessment for the N.E. 45s Shtion, Capitol Hitl
Station and Norttr Duwamish Maintenance Base Alternatives ran from August 9 to September 8, 1999.

Public Hearings for the Draft EIS
Wednesday, January 13'h, 6 to 9 p.m.
Tukwila Community Center, 12424 42nd Avenue S., Ttrkwila.
Thursday, January L4'h,6 to 9 p.m.
SeaTac City Council Chambers, lT900International Boulevard, Suite 402 SeaTac.
Wednesday, January 2A^,6 to 9 p.m.
Lake Washington Public School District Board Room, 16259 N.E. 74&, Redmond.
Tuesday, January 26fo,6 to 9 p.m.
Kane Hall, University of Washington campus, Room 110, Seattle.
Thursday, January 281 6 to 9 p.m.
Filipino Community Center, 5740 MLKJT. Way S., Seattle.

Public Hearings for the Rainier Valley Tunnel Report
Thursday, February 11', 0 to 9 p.m.
Filipino Community Center, 5740 MLKJT. Way S., Seaffle.

Public Meetings for the Environmental Assessment
Thursday, August 24th,ll a.m. to I p.m.
Seattle Public Utilities Operations Center, 2700 Airport Way S., Seattle.
Monday, August 30th, 6 to 8 p.m.
University Heights Community Center, 5031 University Way N.E., Seattle.

Tuesday, August 3t-', 6 to 8 p.m.
Seattle Central Community College, Room 1110, 1701 Broadway, Seattle.

FINAL AGTION

The Sound Transit Board plans to make a final decision in November of 1999 on the routes,
stations, and maintenance facilities to be built. The Federal Transit Administration is expected to
issue a Record of Decision (ROD) by December 1999.

RELATED ENVIRONMENTAL DOCUMENTS

Regional Transit System Plan Environmental Impact Statement (Mmch 1993)
Downtown Seattle Transit Project EIS (March 1995)
PSRC EIS on the Vision Z020Update and Metropolitan Transportation Plan @IS March 1995)

tv



N.E. 45rh Station, Capitol Hill Station and North Duwamish Maintenance Base Alternatives
Draft EA (August 1999)

Central Link EIS Technical Back-up

The following technical back-ups and reports have been incorporaied into the Final EIS by
reference:

Central Link Electromagnetic Fields Technical Back-up
Cenfial Link Energy Technical Back-up
Central Link Geology Technical Back-up
Central Link Neighborhoods Technical Back-up
Central Link Economics Technical Report
Central Link Land Use Technical Report
Central Link Transportation Technical Report
Central Link Visual Resources Technical Back-up
Central Link Noise and Vibration Technical Report
Central Link Air Quality Technical Back-up
Central Link Ecosystems Technical Back-up
Central Link Water Resources Technical Back-up
Central Link Hazardous Materials Technical Back-up
Central Link Public Services and Utilities Technical Back-up
Central Link Parklands Technical Back-up
Central Link Historic and Prehistoric Archaeological Sites, Historic Resources, Native American
Traditional Cultural Properties, and Paleontological Sites

Central Link Transit Ridership Forecasting Technology
Downtown Seattle Surface Report Alternatives to Improve Transit Operations (April 1999)

N.E. 45th Station, Capitol Hill Station and North Duwamish Maintenance Base Alternatives
Environmental Assessment (August 1999)

Copies of the documents listed above are available for review at the offices of Sound Transit,
1100 Second Avenue, Suite 500, Seattle. Please call Rebecca Withington, Librarian, at (206) 689-
4977 durng normal business hours (weekdays from 8:00 a.m. to 5:00 p.m.) to arrange an

appointment. After November I,1999, Sound Transit will be relocating to Union Station 401 S.

Jackson Steet, Seattle, Washington 98104. Copies are also available at the following public libraries

or can be purchased at the Kinko's listed below:

Libraries

County libraries

Bellewe
Bothell
Federal Way
Foster
Kent
Redmond
Skyway
Tirkwila
ValleyView

Seattle Libraries

Central Library (Downtown)
Ballard



Beacon Hill
Broadview
Columbia
Douglass-Truth
Fremont
Green Lake
Greenwood
Henry
HighPoint
Holly Park
Lake City
Madrona Sally
Goldmark
Magnolia
Montlake
North East

Queen Anne
Rainier Beach
Southwest

University
Wallingford-Wilmot
West Seattle

Kinkots

1335 Second Avenue
Seattle, WA 98101
(206) 292-92s5
Contacc Jack Foster
(206) 409-r79r

cosT

The Final EIS Volume 1 and Executive Summary are available at no cost. Complete copies of the
Final EIS Volumes 2 through 7 (appendices) are available at Sound Transit for the cost listed below.
Individual pages or portions of the Final EIS appendices and technical back-up documents are
available for the cost of reproduction at Kinko's.

Volume 1 no charge
Volume 2 $20
Volume 3 $10
Volume 4 $10
Volume 5 $10
Volume 6 $30
Volume 7 $5
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Project Nomenclature

The following provides surnmary definitions of project nomenclature, including the names of the
light rail system components, and several key plans and organizations. The Glossary in Appendix D
of this Final EIS provides definitions of other terms. Chapter 2 includes more complete descriptions
of each alternative and option, including stations.

General Project-Related Terms

Central Link tight raiL The proposed light rail system running from Northgate or N.E. 45e Sreet to
SeaTac, Washington.

Environmental Impact Statement. A comprehensive study of likely environmental impacts resulting
from major federally-assisted or local projects; statements are required by the National Environmental
Policy Act and State Environmental Policy Act.

Federal Transit Ailministration @fil. FTA is an agency of the U.S. Departrnent of Transportation.
The FTA administers the federal program of financial assistance to public translt, and is the lead
NEPA agency for this EIS.

Light rail A mode of mass transportation consisting of electric-powered rail vehicles traveling on
steel tracks. Light rail may use shared or exclusive rights-of-way, high or low platform loading and
multi-car trains or single cars. Sound Transit's light rail system will mostly operate in exclusive and
semi-exclusive rights-of-way, at street level, on elevated structures and in subways.

Link Light Rail Conidor Study. The full collection of studies and processes associated with the
proposed Link Light Rail Project.

Metropolitan Planning Orgmrizntian (MPO). The organization designated by local elected officials
as being responsible for carrying out the urban transportation and other planning processes for an area-
The Puget Sound Regional Council is the MPO for the Puget Sound region.

Minimum Operable Segment (MOS). A shorter segment of the overall full-length light rail project
that could function independently if the other segments of the project were not constructed. The MOS
must therefore include a maintenance facility and the terminus points must have appropriate turnback
capabilities for the light rail vehicles. A MOS is often considered to be an interim phase of the overall
project.

National Environmental Policy Act of 1969. A comprehensive federal law requiring analysis of the
environmental impacts of federal actions such as approval of grants; also requiring preparation of an
environmental impact statement for every major federal action significantly affecting the quality of the
environment.

No-BaiId Ahernative. Represents cunent conditions and reasonably foreseeable changes in
background conditions by year 2010. This includes committed transportation improvements and
major new land uses expected by 2010.

Puget Soand Regional Council Formerly the Puget Sound Council of Governments. PSRC is the
region's Metopolitan Planning Organization.

Soand Move. The 10-year regional transit systemplan for the Central Puget Sound Region, financing
for which was approved by voters on November 6^, 1996. The plan includes a mix of light rail
(Link), commuter rail (Sounder), Regional Express buses and high-occupancy-vehicle access
improvements.
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Sound Transit. Central Puget Sound Regional Transit Authority, a municipal corporation authorized
byRCW81.104and81.112. TheCPSRTAwasgenerallyreferredtobytheacrony.mRTAuntil 1997

when the Board chose to do business under the name of Sound Transit.

Stutian area, Generally, the area within aV+mile radius surrounding a light rail station. This
encompasses the area typically considered to be within walking distance of the station.

State Environmental Policy Act (SEPA). A comprehensive Washington State law requiring analysis

of the environmental impacts of public and private actions.

System terminal ahematives. The southern terminus will be near S. 2(Dt Sfteet in SeaTac. The
northern terminus will be at either N.E. 45tb Street or at Northgate.

Tacoma Link light rail. A proposed 1.5 mile light rail system running from downtown Tacoma to the
Tacoma Dome. This action is evaluated in a separate EIS.

Alternative and Option Nomenelature

Central Link ahematives and options. Includes all actions being considered in the EIS.

Full l*ngth (Northgate to SeaTac). An up to 29-mile, double-tracked light rail line from 103'd

Avenue N.E. in Northgate to S. 200th Street in SeaTac; Sound Move contains funding from SeaTac to
N.E. 45e Street in the Universitv District. If additional funds are obtained. the line could be extended

to Northgate.

I*ngth Ahernatives. Refers to the different "systern" alternatives consisting of a light rail line from
SeaTac in the south to either N.E. 45th Sbtion in the University District or Northgate.

MOS (Minimum Operable Segment): A shorter segment of the N.E. 45e to SeaTac route that could
be successfully operated_on an interim or long-term basis if necessary, and could be extended at a later
time. Three MOSs are discussed in the Final EIS (MOS A, B and C).

MOS A: I-ength Alternative from N.E. 45ft Street to S. McClellan Street.

MOS B: Length Alternative from Capitol Hill to S. Henderson Street.

MOS C: Length Alternative from N.E. 45ftStreet to S. Lander Street.

Potential Station. Additional station options evaluated for some route alternatives in this EIS.

Prefened Akernative (N.8. 4f tu SeaTac). 20-mile double-tracked light rail line from N.E. 45s
Street in the University District to S. 200'Street in SeaTac. This "length alternative" could be
successfully operated on an interim or long-term basis and could be extended to Northgate at a later
time.

Route ahernatives, Route alternatives specify the location and vertical profile (at-grade, elevated or
underground) of light rail guideway within a given segment of the Link Corridor.

Route options. Route options specify design variations to the same approximate route location or
profile.

SegmentA (Northgate to (Iniversity District). Refers to the segment from 103'd Avenue N.E. in
Northgate to N.E. 45th Steet in the University District in the city of Seattle.

Segment B ((Inivenity District to Westlake Station). Refers to the segment from N.E. 45th Sfeet in
the University District to the existing Westlake Station in downtown Seattle.

Segment C (Westlake Station ta S. McCIelIan Street). Refers to the segment from Westlake Station
in downtown Seattle to S. McClellan Street in the city of Seattle.

Segment D (5. McClellan Street to Boeing Access Road). Refers to the segment from S. McClellan
Street to Boeing Access Road in the city of Seattle.

Central Link Final EIS
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Segment E (Tukwila). Refers to the segment from Boeing Access Road through the city of Tirkwila
to approximately SR 518. Although largely in the city of Tukwila, parts of the alternative routes pass

through Seattle, Renton, and King County.

Segment F (SeaTac). Refers to the segment from SR 518 in Tukwila through the city of SeaTac to S.

204th Street.

Maintenance Base Alternaa-va Refers to the different sites where a maintenance facilitv would be
located.
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Preface

Sound Transit prepared this final environmental impact statement (Final EIS) for the Central Link
Light Rail Project in compliance with the National Environmental Policy Act (NEPA), the

Washington State Environmental Policy Act (SEPA), and the guidelines of the U.S. Department of
Transportation, Federal Transit Administration (FTA).

The Final EIS serves a number of purposes. It: 1) describes alternatives and their potential

impacts; 2) provides environmental information to assist decision-makers in selecting the prefened

alternative to be built; 3) identifies measures to reduce or avoid impacts; 4) considers cumulative
impacts as part of the planning process; and 5)provides information for other environmental processes

including: permitting, Endangered Species Act consultation, Section 106, Section 4(f), and

Environmental Justice.

The light rail project is an element of the Sound MoveTen Year Regional Transit Plan adopted by
the Sound Transit Board in May 1996. Voters within the district authorized the local taxes requhed to
implement the plan in November 1996. The proposed light rail project was defined through a regional
systemwide planning process that compared a range of alternatives, including the No-build
Alternative, rail investments, transportation system management measures, and exclusive bus

transitways. The benefits that led to selection of the rail alternative were its capacity to meet the high
end ofprojected tansit demand, support transportation and land use plans, and contribute to reduced

energy consumption and air pollutant emissions (Regional Transit System Plan Final EIS, March
1993). The current EIS builds on the 1993 Final EIS and is part of a phased review process.

Conceptual engineering studies were conducted in 1993 and 1994, and a Major Investment Study in
1997 confirmed the choice of light rail technology within the Central study corridor.

The scope of environmental review and range of alternatives evaluated in this EIS responds to
nearly 1.,000 comments received from more than 400 groups and individuals during the public scoping

process. After the scoping process, community participation was further extended through ten

community workshops, over 50 stakeholder presentations, and over 75 agency coordination meetings.

In May 1998, the Sound Transit Board identified the most promising alternatives to be included in the

EIS. The Draft EIS was published in December 1998. A public comment period for the Draft EIS
began on December 4, 1998 and closed on February 5, L999. Five public hearings on the Draft EIS
were held at locations throughout the corridor.

Sound Transit received 935 leuers and oral testimonies during the comment period from
individuals, community groups, businesses, private organizations, tribes, and federal, state and local
agencies, containing rnore than 3,700 separate comments. The comments and responses are published

in Volumes 3,4, and 5 of this Final EIS.
The light rail alternatives are defined at the "conceptual engineering" level of design. Although

conceptual engineering does not answer all of the design questions, it does provide enough

information to identify potentially significant irnpacts and measures available to mitigate them.

In order to comply with NEPA and SEPA and to enhance readability, this Final EIS focuses on

the most relevant information regarding project definition, significant impacts and trade-offs among

alternatives. The study area for the EIS varies by topic and is described within each section of the

document, as appropriate. The major project changes that have occurred since the Draft EIS was

issued include the following:
1. The Sound Transit Board identified a preferred alternative on February 25,1999. T\e

Board's direction did not include Segment A nor a maintenance base preference.

2. Four additional maintenance base alternatives and light rail routes to serve them have been

added in the North Duwamish industrial area- and are included in this Final EIS.
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The Sound Transit Board proposed a $50 million fund as part of the preferred alternative to
support light rail-related community development in the Rainier Valley. This fund would
need appropriations by the Board.

In response to community and agency requests, a full tunnel alternative was developed for the
Rainier Valley and it was evaluated in a separate technical report issued on February I,1999.
Responses to cornments received during the 45-day comment period on that separate report
are included in the Final EIS Comments and Responses volume.

Two new 93 ft wide at-grade route alternatives were prepared to reduce impacts along MLK
Jr. Way, a4-lane section (D1.1e) and a 2-lane section (D1.lD. New signalized intersections
and additional pedestrian crossings were added to these two route alternatives in response to
community concerns about safety, vehicle circulation, and pedestrian access.

Thirty-seven new station options were added and evaluated throughout the corridor since the
Draft EIS in response to comments, an increase of 61 percent.

A separate Draft Environmental Assessment was issued on August g, Iggg for N.E. 45e and
Capitol Hill station alternatives and the four new maintenance base alternatives in the North
Duwamish industrial area. Responses to the cornments received during the 30day comment
period on that report are included in the Draft EIS Comments and Responses volume.

Alternative El.l on Thkwila International Boulevard in Tukwila was changed to include a
102' section with four lanes and three new signalized pedestrian crossings, and most elements
of the city's Pacific Highway Revitalization Plan.

9. Alternative F2.3 in SeaTac was developed in the configuration selected for a preferred
alternative (a combination of alternatives in the Draft EIS). Two station options were
proposed to serve the proposed Norttr End Airport Terminal (NEAT) or Intermodal Center.
Sound Transit also developed an option for a a potential South SeaTac Station at S. 184fr
Street, serving SeaTac's city center. New station options were added at S. 154tr and S. 200ft
streets.

10. Responses to commonly asked questions are included in Chapter 7, and specific responses to
cornrnents submitted on the Draft EIS are provided in Volumes 3, 4, and 5, Comments and
Responses.

This Final EIS responds to public and agency comments on the Draft EIS and EA, and it refines
the impact analysis based on information developed after the Draft EIS was issued. This Final EIS
provides the review and documentation necessary for the Sound Transit Board to adopt the alternative
to be carried into final design, construction and operation and for the Federal Transit Administration
to issue a record of decision (ROD).

This Final EIS is organized as follows:
The Summary is a condensed version of the overall document. It briefly presents the project

setting objectives, puq)ose and need, and the alternatives being considered. It reviews the major
impacts for each alternative, presents the project's financial characteristics, and provides a brief
evaluative comparison of the different alternatives. The summary concludes by identifying the major
conclusions, areas ofcontroversy, uncertainty, and the project's next steps.

Chapter 1, Purpose And Need, describes the project's purpose and need, and defines the study
area It briefly discusses the area's transportation systern, and reviews regional and local land use and
transportation needs and goals. It concludes with the proposed action's goals and objectives.

Chapter 2, Nternttives Considered describes the preferred and other alternatives that are sfudied
in this Final EIS. It also presents the process that was used to define the range of potential project
alternatives and to screen them to the set studied in the EIS. It concludes by explaining the project's
planning and decision making context, including the major steps in the environmental evaluation and
project development process.

Central LinkFinal EIS
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Chapter 3, Transportation Impacts And Mitigation, describes the potentially affected existing
and future regional and local fiansportation system, and identifies how the project alternatives could
impact that system. It then describes potential mitigation strategies to reduce or eliminate
transportation impacts. The transportation system elements include transit, highways, local streets,

parking, freight movement, and walking/bicycling.
Chapter 4, Environmental Impacts And Mitigation, describes the potentially affected

environmental @uilt and natural) conditions in the study area, and explains the impacts the project
alternatives may cause. It then describes potential actions that could or would be taken to mitigate
(reduce or avoid) impacts. It also lists those significant impacts that cannot be avoided. This chapter
includes the following environmental elements:

o Land Use and Economic Activity
o Displacement and Relocation

r Neighborhoods and Environmental Justice

o Visual and Aesthetic Resources

o Air Quality
r Noise and Vibration

o Ecosystems

r Water Resources

. Energy

Geology and Soils

Hazardous Materials

Electromagnetic Fields

Public Services

Utilities

o Historic and Archaeoloeical Resources

o Parklands

e Constructionlrnpacts

o Cumulative Impacts

Chapter 5, Financial Analysis, provides information on the projected cost and financial
feasibility ofthe project alternatives, and outlines project costs in the project subareas.

Chapter 6, Evaluation Of Alternatives, compares the alternatives in terms of how effectively
they meet the project's goals and objectives, and how cost-effective and equitable they are. The
chapter concludes by comparing the unique benefits and limitations of the different alternatives.

Chapter 7, Responses to Comments, identifies the most frequenfly asked questions about the
light rail project from the Draft EIS comment period and provides brief answers.

The Appendices provide additional details on the project and the EIS process, including agency
coordination and community participation. They include federally-required reports on Environmental
Justice, Section 4(f) resources (park and recreation areas, wildlife refuges, and historic sites), and a
draft Programmatic Agreement for Historic and Cultural Resources. They define project terms, list
references, describe plans for mitigation associated with the projecq and identify project staff. There

are also sections with additional graphics depicting the project's design, setting, land use, and visual
simulations of various alternatives. Comment letters and responses are in separately bound volumes.
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The Final EIS and appendices are presented in seven volumes as follows:

Volume 1 -Final EIS

Volume 2 - Visual simulations and land use maps

Volume 3 - Comment letters and responses

Volume 4 - Comment letters and responses

Volume 5 - Comment letters and responses

Volume 6 - Route and station drawings and property acquisitions

Volume 7 -Rainier Valley Tunnel Report

Additional information can be found in the technical back-up reports, which are listed in the Fact
Sheet ofthis Final EIS and incorporated by reference.
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Executive Summary

The following summary of the Final EIS for the Central Link Light Rail Project presents the

preferred alternative, including the project setting, purpose, and goals, and describes the other

altematives being considered. The major impacts for each alternative are also reviewed. The

summary likewise provides the project's financial characteristics, and compares the effectiveness and

tradeoffs among the different altematives. This summary concludes by outlining the project's next

steps.

S.1 PROPOSED AGTION

Sound Transit (the Central Puget Sound Regional Transit Authority) is proposing to construct and

operate a light rail system known as the Central Link Light Rail Project. The preferred altemative for

the project would be a 2Gmile light rail line connecting the University District, downtown Seattle,

southeast Seattle, and the cities of Tukwila and SeaTac. An extension to Northgate is proposed if
additional funding is available. With the Northgate extension, and with the other alternative routes,

the system length could range ftom24 to 29 miles'
Sections S.3 and S.4 describe the preferred alternative and the other light rail and No-build

alternatives considered in this Final EIS.

The light rail project is a component of Sound Move, Sound Transit's lGyear program for

regional high-capacity transportation. The region's voters approved local funding to implement Sound

Move on November 5,1996. The Sound Move plan represents the region's preferred transportation

strategy and is consistent with and implements applicable federal, state, and local requirements for
transportation and land use/growth management planning.

The Sound Moue plan includes three types of regional transportation facilities and services:

o Regional Express bus/HOV System - new regional bus routes operating primarily on

highway HOV lanes

o Sounder cornmuter rail - rush hour passenger service on 82 miles of an existing rail corridor,

serving 14 stations in Lakewood, Tacoma, the Green River Valley, Seattle, and Everett

r Light rail - up to 29 miles of new light rail track (depending on route selection) with
approximately 25 stations between SeaTac and North Seattle (Central Link), and a 1.6-mile

light rail line with five stations between downtown Tacoma and the Tacoma Dome regional
trinsportation terminal (Tacoma Link)

The light rail system is analyzed in this EIS. The othercomponents of Sotnd Move are analyzed

in additional environmental documents, although their cumulative impacts are considered in this EIS.

S.2 STUDY AREA

The light rail corridor is located in west central Washingtonn in the cities of Seanle, SeaTac,

Tukwila, and Renton, and in unincorporated King County (Figure S-l).
The light rail conidor topography consists of alternating north/south ridges, hills, and valleys.

Puget Sound to the west and Lake Washington to the east give the area a distinctive hourglass shape.

The Seattle central business district lies near the center of the hourglass. The region's geography

creates natural barriers to travel which have necessitated innovative and expensive solutions such as

massive hill re-grading, the construction of railroad and transit tunnels, floating bridges, and many

miles of elevated highway.
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The light rail project would connect Washington State's largest employment centers, highest

density residential areas, and highest regional transit ridership areas.

The population in the light rail corridor is part of the rapidly expanding Central Puget Sound

region, which has the third highest growth rate in the nation for metropolitan areas with over two

million people. Between 1990 and 2020, the central Puget Sound region's population is projected to
grow by 52 percent (PSRC 1995).

The light rail alternatives are being planned and evaluated in six geographic segments to facilitate

environmental analysis and community participation:

o Segment A: Northgate to the University District

r Segment B: University District to Westlake Station

o Segment C: Westlake Station to S. McClellan Street

. Segment D: S. McClellan Street to Boeing Access Road

o Segment E: Tukwila

o SegmentF: SeaTac

s.3 T}IE PREFERRED ALTERNATIVE

On February 25, 1999, following issuance of the Draft EIS and the receipt of public comments,

the Sound Transit Board passed Motion 99-74, identifying preferred route and station locations for the

light rail line from the University District to SeaTac. The preferred alternative (Figure S-2) includes

route and station alternatives developed in response to public and agency comments, or in response to
recently available information. The Final EIS evaluates the preferred alternative along with all of the

alternatives included in the Draft EIS. In keeping with the Sound Move transit system plan, the

alternatives evaluated include an extension of the line north to the Roosevelt and Northgate

neighborhoods (Segment A)- The extension to Northgate was not included in the prefened

alternative. The preferred route and station locations by segment are:

Segment A (Northgate to University District)

No prefened alternative was identified for Segment A by the Sound Transit Board.

Segment B (University District to Westlake Station)

Alternative B1a (Capitol Hill Tunnel) would begin with an underground N.E.45b Street/l5th

Avenue N.E. terminus, then would tunnel under Portage Bay, Capitol Hill, and First Hill to the

Downtown Seattle Transit Tunnel (DSTT). In the University District, there would be underground

stations south of N.E. 45s Street at l5rh Avenue N.E. (with options for siting the station east or west of
l5'h), and at N.E. Pacific Street to the west side of 15'h Avenue N.E. (Option B). On Capitol Hill, the

underground station would be at Broadway south of E. John Street (with several options involving
constructibn and siting). On First Hill, there are two options for an underground station near E.

Madison Street and'Summit Avenue E. There would not be a station at Convention Place.

Segment C (Westlake Station to S. McClellan Street)

Alternative C I .2 (at-grade north of Lander Street), a modification of Altemative C I studied in the

Draft EIS, was developed to minimize or avoid Alternative Cl impacts in the Duwamish Industrial

and Manufacturing area, particularly to freight movement and business access. The Cl.2 route would
use the DSTT from Westlake Station to the International District Station. The DSTT would be

reserved for rail use only.
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F
l. After leaving the DSTT, the route would be at-grade along the east side of the E3 Busway (also

known as the Metro busway) to the north side of S. Lander Street. There it would turn east, cross
Airport Way S. at-grade, and tunnel under I-5 and Beacon Hill. It would transition to an elevated
profile approaching the McClellan Station. Stations in the DSTT would be at Westlake, University
Street, Pioneer Square, and the International District. At Westlake Station, there are station options
involving new entances on Pine Steet at 5ft Avenue. Stations south of the DSTT would be located at
S. Royal Brougham Way, S. Lander Street, and the shell of a tunnel station would be provided at
Beacon Hill.
Segment D (S. McClellan Street to Boeing Access Road)

Alternative D1.le (at-grade, in 93-ft right-of-way with 4 traffic lanes) modifies Alternative D1.lc
studied in the Draft EIS. The route is elevated at the McClellan Station, continues elevated over the
southbound lanes of MLK Jr. Way S., before descending to the median of that roadway, north of
S. Walden Street. MLK Jr. Way S. would be modified to provide four lanes of traffic within a 93-ft
righrof-way. In response to public and agency comments, this alternative includes seven new
signalized intersections on MLK Jr. Way S., and nine pedestrian-only signals. There would also be
two new signals on Rainier Avenue S., and one new signal on S. Henderson for bikes, pedestrians, and
buses. These changes considerably reduce the distance between controlled pedestrian crossings, and
improve access and circulation over eadier proposals. Sidewalk and landscaping improvements
would be provided along the route, including new sidewalks, street trees, and street lighting. Parallel
bike facilities would be provided. Stations would be at S. McClellan (elevated), Edmunds, Graham,
Othello, and Henderson sfieets. Modified station designs were developed for the McClellan,
Edmunds, and Henderson stations in response to comments received. The Edmunds Station area

improvements include pedestrian-oriented streetscape features along Edmunds Street and connects to
the Columbia City business district, and similar improvements would be provided from the Henderson
Station along Henderson Street and connecting to Rainier Beach at Rainier Avenue S. The preferred
alternative also proposes a $50 million local fund to support light rail-related community
development, ridership and appropriate mitigation activities in the Rainier Valley area.

Segment E (fulrwila)
Alternative El.1 is elevated at Boeing Access Road, crossing over I-5 and E. Marginal Way,

before turning south along Tukwila International Boulevard (SR 99). The trackway would continue
elevated over the Duwamish River, Riverton Creek, and SR 599. Light rail would descend to the
median of Tukwila International Boulevard near S. l26e Street, continuing at-grade to near SR 518.
In response to comments, Alternative El.1 has been modified to provide a L02-ft.right-of-way with
four through lanes and other design features. The modified design incorporates most of the City of
T\rkwila's pianned improvements for the roadway, including new sidewalks, landscaping, new
signalized pedesrian crossings, and two additional signalized intersections at S. 140'r'and S. 148u
Streets. Stations at Boeing Access Road (including a 300-stall park-and-ride serving both the light rail
and a separately proposed commuter rail station) and S. 144e Street are proposed.

Segment F (SeaTac)

Alternative F2.3 (Washington Memorial Park, elevated east of 28e Avenue S.) is a modified
alternative derived from elements of the alternatives considered in the Draft EIS. It would be
elevated along Tukwila International Boulevard from 152od Street" continuing southwest to cross over
SR 518, travel west of Washington Memorial Park, and connect to the Airport's proposed North End
Airport Terminal (NEAT) or Intermodal Center (trWC). It would then continue elevated along the
west side of International Boulevard, turn southwest to cross S. 188tb Street, and continue elevated
south along the east side of 28b Avenue S. to S. 200ft Street. Three stations are proposed: North
SeaTac (at S. 154ft Street, with three options involving a260-,454-, or 670-stall park-and-ride), North
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Central SeaTac (at IMC), and South SeaTac (Options E or F at S. 200s Street with a 630-stall park-
and-ride). The design also provides for a potential South Central SeaTac Station at S. 184th Sheet.

Maintenance Base

The Sound Transit Board has not yet identified a preferred maintenance base alternative.

S.4 ALTERNATIVES CONSIDERED

Electric light rail technology was chosen for the Central Link Light Rail Project because of its
versatility to operate at-grade (on the surface), on elevated tracks, or in tunnels. Because of the varied
conditions along the proposed corridor, the light rail project combines all three profiles. At-grade
operation is preferred, although each profile type has benefits and disadvantages.

o At-grade: Light rail operating at-grade is best suited in areas where the grade is 5 to 6 percent
or less and there is adequate room within reserved street right-of-way or off-street corridors.
It works well with a moderate number of riders and low-to-moderate train frequencies.

o Elevated: Light rail on elevated structures works well where the system must be grade-
separated to cross over geographic or physical barriers, accommodate higher train
frequencies, and where surface corridors are inadequate to fit at-grade trackway. Maximum
allowable grades are 5 to 6 percent.

o T\rnnels: Tunnels may be used where slopes are steep (more than 5 to 6 percent), physical
barriers must be crossed, right-of-way is inadequate for at-grade or elevated profiles, the
density of homes and businesses is high, and/or where ridership and resulting train
frequencies would be so high as to make street-level operations impractical.

In response to public and agency comments and new information, several new or modified
alternatives/options have been added since the issuance of the Draft EIS. Many of the new or
modified alternatives were developed specifically to reduce potential impacts, such as Alternatives
D1.1e and Dl.lf. Others, such as the deeper station options in Segment B, reryrond to new design
information. New maintenance base alternatives and Capitol Hill and N.E. 45ttr Station options are

different enough from those in the Draft EIS that Sound Transit and the FTA desired public and
agency comrnents before the release of the Final EIS. Sound Transit issued an Environmental
Assessment (EA) in August 1999. Each of the alternatives in the EA is also included in this EIS.
Public and agency comments just prior to and after the release of the Draft EIS led to development of
an all tunnel option the entire length of the Rainier Valley. This option was studied in the Rainier
Valley Tunnel Environmental Technical Report issued February l, 1999 for public and agency review.
The report is also included in this EIS in Appendix Q. Evaluation of the Rainier Valley Tirnnel
alternative indicates that it is not a reasonable alternative.

S,4.{ Route and Station Alternatives
Light rail alternative routes and station plans are provided in Appendix H of the EIS. Standard

features of the stations include boarding platforms that would be approximately 400 ft long to
accommodate four-car trains. Plaforms may be on either side of the track or in the center with tracks
on both sides. Where stations are elevated or in tunnels, escalators, elevators, and stairs would be
provided as appropriate.

Bus transfer facitties would be provided at most light rail stations, and existing on-street transfer
locations would continue in downtown Seattle. Transfers to Sounder comrnuter rail service are

proposed at the International District Station and either the Boeing Access Road Station or the
Longacres Station in Tukwila (depending on the route). Transfers to Amtrak could occur at the
International District Station or at a Longacres Station. Park-and-ride facilities would be provided at
Northgate, Boeing Access Road, Longacres, and the Norttr and South SeaTac stations.
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Table S.8-1 summarizes track length, segment travel time, and the number of proposed stations
for each route alternative. Figures S-3 through S-8 show routes and station locations by segment.
Each route altemative is defined according to its horizontal route and vertical profile-that is, whether
the tracks are at street level, elevated, or in a tunnel.

Table S.&1
Characteristics of Light Rail Route Alternatives

Route Alternatives and Options
(preferred alternative in italics)

One-way light Segment travel Number of
rail track (mi.) time (min.) stations

Segment A (Northgate to University Distrlct)
A1.1-12s Avenue N.E. Tunnel

Al.2-Roosevelt Way N.E. Tunnel

A2.1-8!h Avenue N.E. Short Elevated

42.2-€6 Avenue N.E. Elevated

3.12

3.12

3.29

3.29

5.3

5.3

5.6

5.6

2

2

2

Segment B (Universlty District to Wesflake Statlon)
B 1 a-lapitol Hill Tunnel

Btb-{apitol Hill Tunnel (with Roy/Aloha Station)

82. l-.Seattle Center HighJevel Bridge
B2.2-Seattle Center Portage Bay Tunnel

4.47

4.47

5.28

5.01

9.4

10.2-10.8

t2.2-12.8

tt.6-t2.2

^

4-61

5-61

5-6r

Segment C (Wesflake Station to S, McClellan Street)
C1.1-At-grade center of Iander Steet
Cl.2-At-grade north of Lander Street

Cl.3-Elevated north of Iander Sreet

Cl.4-Forest StreeVS. Iander Street Tirnnel

Cl.5-Massachusetts Street and I-5 right-of-way

C2.3-West of Rainier Avenue S. Elevated

C2.4-Rainier Avenue S. Tunnel

C3-S. Massachusetts Street Tunnel

3.76

3. t)
3.75

3.96

3.71

J.)6

3.6

3.66

lt.4-12.2
r 1.5

10.6-1 1.4

1 1.1-l 1.9

11.G.11.8

10.5

10.6

11.0

6-72

6-72

672

5-62

)
J

f

Segment D (S. McClellan Street to Boeing Access Road)
Dl..lc-MLK Jr. Way S. At-grade, 4Jane (lO1' cross section)

Dl.1d-MLK Jr. Way S. At-grade, 2Jane (90' cross section)

DI.Ie-MLK Jr. Way S. At-grade 4-lane (93' cross section)

Dl.lf-MLK Jr. Way S. At-grade,2-lane (93' cross section)

D1.3-MLKJr. Way S. CombinedProfile
D3.3-S. Alaska Street Crossover

D3.3-S. Alaska Sueet Crossover (with altemative stations)

D3.4-37b Avenue S. Tunnel

4.59

4.59

4.59

4.59

4.59

4.59

4.80

4.63

9.8-10.5

9.8-10.5

10.5

10.5

8.9-9.6

l0-1-10.8

10.6-11.3

10.2-11.4

4-53

4-53

5

)
f

4-53

4-e
5-63

SegmentE (fukwila)
E l. I-Tulo+,ila Interdational Blvd.

El.2-Tukwila Intemational Blvd.
E2-Interurban Avenue S.

E3-MLKJr. Way S.

At-grade

Elevated

4.37

4.37

7.92

7.28

7.6

6.9

14.6

11.0

t
t
t
t

SegmentF (SeaTac)
Fl-Intemational Boulevard At-grade

F2.l-Washington Memorial Park, City Center West
F2.2-Washington Memorial Parjg City Center East

F2.3:Washington Memorial Parh Elevated east of 2* Ave. S.

F3.l-West of International Blvd. Grassy Knoll
F3.2-West of Intemational Blvd. Main termind
F3.3-West side of Intemational Blvd.
F4-Intemational Blvd. to 286/246

2.67

2.85

3.04

2.77

2.68

2.82

2.63

2.63

6.0-6.7

6.2

6.7

5.1-5.9

5.7

6.5:1.2

4.8
5l

J-+

5

J

^,s3-+

J

346
J

J

Notes: Travel times prepared
I a^--.^-d^- Dl^^^ C.
Travel times prepared by PSTC are based on an incremental planning model.
j S:.'::4:l^Ilry:-SgqT]l}gg may not be rebuilt for light rail operationsConventiou Place Station may or may not b€ rebuilt for light rail operations.

Potential station at Beacon Hill.

Source: Sound Transit, October E, I99E, March 5, 1999, and July 8, 1999

' Includes a potential station at S. Graham Str€€L D3.3 and D3.4 include a potential Charlestown station.
o The march-point between Segments E and F at S. 1606 street was used to provide common distance and travel time
comparisons. The acoal match point will vary by 2,000 ft depending on the routes selected.
' Potential future station at S. 184- Street.
6 Potential North SeaTac Station depending on Segment F route combination.
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The preferred routes and stations are described in Section S.3. The other alternatives considered
are summarized here, and their characteristics are provided in Table S.8-1.

Segment A (Northgate to University District)
None of the Segment A alternatives were included in the preferred alternative. Segment A

alternatives (Figure S-3) would all start on an elevated guideway near Northgate MaIl and transition to
a retained cut (a terrace cut into the hillside) along the east side of I-5 within the freeway right-of-way.
The four alternatives take different routes just north of Lake City Way, to continue south through the
Maple Leaf and Roosevelt neighborhoods to the northwest corner of the University of Washington
campus; all routes would finish in a tunnel at N.E. 45h Street and 15ft Avenue N.E. Each route would
have a station on the Northgate park-and-ride lot (three station options) and one in the Roosevelt area.

The four alternatives considered include:
. A1.1 (12e Avenue N.E. Tunnel), which would enter a tunnel just north of Lake City Way

near N.E. 76b Street and continue to a tunnel station under 12ft Avenue N.E. at N.E. 65th
Street.

o Al.2 (Roosevelt Avenue N.E. Tunnel), which would be similar to A1.1, but the tunnel station
would be primarily under Roosevelt Avenue N.E. at N.E. 65& Street.

o 42.1. @ighth Avenue N.E. short elevated), which would emerge from a tunnel under the Lake
City Way ramps and parallel I-5 on the east to an elevated station at N.E. 650 Street; next, it
would cross over Ravenna Boulevard, then tunnel southeast to 15fr Avenue N.E.

o 42.2 @ighth Avenue N.E. elevated), which would have the same route and station as A2.1,
except it would be elevated over (instead of tunneling under) the I-SlI-ake City Way ramps.

Segment B (University District to Westlake Station)

Segment B routes (Figure S-4) would all start under N.E. 45ft Street and 15e Avenue N.E. in the
University District and cross under Portage Bay or over the Ship Canal, connecting to the DSTT. The
alternatives below are being considered in addition to the preferred alternative (B1a):

Blb (Capitol Hill Tunnel with potential Roy/Aloha Station) would follow the same route as

the preferred alternative, but have a deeper profile under Capitol Hill and different design
options for the N.E. 45', Pacific, and Capitol Hill stations. It also includes a potential station
at Roy and AlohA and has options for the Convention Place Station to be relocated and used
by rail and bus, or rail only.

B2.l (Seattle Center via highJevel bridge) would follow under 15s Avenue N.8., turn west
under Campus Parkway, climb to a highJevel bridge hrning south over the Ship Canal next
to I-5, and enter a tunnel parallel to I-5 and Harvard Avenue E. Emerging from the tunnel
near E. Yale Street, the route would turn west elevated along Mercer Street, enter a tunnel
near Seattle Center, turn east.along Denny Way, then turn south to connect with the DSTI.
Stations would be at N.E. 45' Steet, Campus Parkway, Eastlake, S. Iake Union, and Seattle
Center, with an option to rebuild the Convention Place Station or close it.

B2.2 (Seattle Center via Portage Bay Tunnel) would begin like 81, tunneling under 15th
Avenue N.E. to Pacific, and under Portage Bay. Crossing under I-5 near SR 520, the route
would be the same as Alternative 82.1 along the south end of Lake Union. Stations would be
at N.E. 45e Street, Pacific Street, Eastlake, S. Iake Union, Seattle Center, with an option to
rebuild or close the station at Convention Place.
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Segment C (Westlake Station to S. McClellan Street)

Segment C route alternatives (Figure S-5) would use the DSTT from Westlake Station to the
International District. Light rail vehicles would operate in the DSTT either exclusively or jointly with
buses. (The prefened alternative is for rail-only operations in the DSTT). Tunnel stations would be at
Westlake, University Street, Pioneer Square, and the International District. From the International
District station, the alternatives would take different routes to a coinmon endpoint at S. McClellan
Street in the north end of Rainier Valley. The Segment C alternatives being evaluated in addition to
the prefened alternative (Cl.2) include:

o Cl .l (At-grade center of Lander Street), which would be on the same route as the preferred
alternative along the existing E3 Busway, tuming east at S. Lander Street, and tunneling
under I-5 and Beacon Hill to S. McClellan Street. The alternative would be at-grade in the
median of S. Lander Street. Stations south of the DSTT would be at Royal Brougham and at
S. Iander Street, with a potential Beacon Hill Station.

o C I .3 (Elevated north of Lander), which would have the same route and stations as the
preferred alternative but would elevate light rail on a structure on the north side of S. Lander
Street. The [ander Station would also be elevated.

o Cl.4 (Forest Street), which would have the same route as the prefened altemative to
S. Lander Street and would then become elevated south of S. Lander Street before turning
east at S. Forest Street, running on the south side of the street to the Beacon Hill Tunnel. It
would have the same stations as in Cl.l, C1.2, and CI.3, except for the Beacon Hill Station,
which would be sited slightly south.

Cl.5 (Massachusetts and I-5 right-of-way), which would head south on the E3 Busway to
S. Massachusetts Street, then head east on the south side of the street to a railroad right-of-
way adjacent to I-5. There it would turn south along the west side of I-5 before turning east
to the Beacon Hill Tunnel, located in the same area as the other Cl altematives and lander
Street. It would have all the same stations as the preferred alternative, except it would not
havea l,anderStation.

C2.3 (\Vest of Rainier Avenue S. Elevated), which would travel east at-grade on the D2
roadway (HOV lanes parallel to I-90), turn southeast at street level in the median of Rainier
Avenue S., and then travel elevated from S. Massachusetts Street south with the route one-
half block west of Rainier Avenue S. The only station bevond the DSTT would be under I-
90.

C2.4 (Rainier Avenue S. Tunnel), which would also follow the D2 roadway, entering a tunnel
before I-90 and running under Rainier Avenue S. to S. McClellan Street. The only station
south of the DSST would be located at Poplar Place.

C3 (S. Massachusetts Street Tunnel), which would travel south at-grade on the E3 Busway,
east at S. Massachusetts Street, and tunnel under I-5 and Beacon Hill. It would emerge ahd
become elevated approaching I-90 and S. Atlantic Street, then turn southgast on the same
route as C2.3. Stations outside the DSTT would be at Royal Brougham and I-90 at
S. Massachusetts Street.
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Segment D (S. McClellan Street to Boeing Access Road)

Segment D routes (Figure 5-6) would all begin at S. McClellan Street, and either follow Rainier

Avenue S. or MLK Jr. Way S. until south of S. Graham Street. From there they all share the same at-

grade route in the median of MLK Jr. Way S. to just north of Boeing Access Road. The route

alternatives evaluated in addition to the preferred altemative (D l. I e) include the following:

o D I . 1c (MLK Jr. Way S., At-grade 4-lane, 104-ft cross section) would be located at-grade in
the median of MLK Jr. Way S., with four traffic lanes throughout the segment. Stations

would include McClellan, Alaska, Othello, and Henderson, with a potential station at

Graham.

o Dl.ld (MLK Jr. Way S. At-grade, 2-lane) would be at-grade in the median of MLK Jr.

Way S., but the street would be narrowed to two traffic lanes (one in each direction in a 90-ft
right-of-way). It would have the same stations at D I .1c.

r Dl.lf (MLK Jr. Way S. Argrade 2-lane with 93-ft cross section) would provide for rail, 2
lanes of traffic, a parking lane, and additional room that could accommodate room for
bicycles within a 93-ft right-of-way. It would have the same stations as the preferred
alternative.

o Dl.3 (MLK Jr. Way S. Combined Profile) would be elevated in the median of MLK Jr.
Way S. from S. McClellan Street to S. Holly Street. Stations would be elevated at McClellan,
Alaska, and Graham (a potential station), and at-grade at Othello and Henderson.

o D3.3 (Alaska Street Crossover) would follow an at-grade route one-half block west of Rainier
Avenue S. before turning west on S. Alaska Street, then south on to MLK Jr. Way S. It
would then have the same route as the preferred alternative. Stations would be at McClellan,
Genesee, Othello, and Henderson. Potential stations at Charlestown and Edmunds could be

used instead of a Genesee Station. A potential Graham Station could also be added.

o D3.4 (37th Avenue S. Tunnel) would start the same as D3.3, but rather than turning on

S. Alaska Street, it would continue south in a tunnel through Columbia City until reaching
MLK Jr. Way S. just south of S. Graham Street. Stations would be at McClellan (elevated),

Edmunds (underground), Othello, and Henderson, with potential Charlestown and Graham
stations.

Segment E (Tukwila)

The Segment E routes (Figure S-7) would begin with an elevated guideway along MLK Jr.

Way S. at Boeing Access Road and end near SR 518 and Tukwila International Boulevard. The

following altematives were evaluated in addition to the preferred alternative (81.1):

t Fl.2 (Tukwila International Boulevard elevated) would follow the same route as the prefened
' alternative, except that it would remain elevated along the median of Tukwila International

Boulevard. Stations would be built at Boeing AccesJRoad and at S. l44th Street.

o E2 (Interurban Avenue S.) would begin elevated, like EI.I and EL2, but would tum south
just east of E. Marginal Way S. It would have elevated and at-grade sections along SR
599/Interurban Avenue S. It would turn east across the Duwamish River and follow the
BNSF and UPSP mainlines south to I-405. Crossing under 1405 to Longacres, the route
would travel elevated over the railroad and Green River, continue elevated through
Southcenter adjacent to Baker Boulevard and I-405, over the I-5/I-405 interchange, and along
the south side of SR 518 to Tukwila Intemational Boulevard. Stations would be at Longacres
and Baker Boulevard (Southcenter).

r E3 (MLK Jr. Way S.) would follow alongside MLK Jr. Way S. to about S. 129'h Street, then

the route would be a combination of tunnel, elevated, and at-grade, traveling south to the

existing railroad tracks, crossing under I-405 to Longacres like E2. The route would cross

Central Link Final EIS
Executive Surnmry

I0/2t/t999



over the railroad and the Green River similar to 82, but it would follow Strander Boulevard
through Southcenter to the I-5/I-405 interchange, then rejoin E2 along the south side of SR
518. Stations would be at Longacres and Strander Boulevard (Southcentei).

Segment F (SeaTac)

Segment F routes (Figure S-8) would begin near SR 518 and extend south to S. 200tb Stree! with
a tail track extending to S. 204In Street. The alternatives differ in their location, profile, and stations,
but all routes are along or generally parallel to International Boulevard. In all alternatives, the North
SeaTac and South SeaTac stations include park-and-ride facilities. The Norttr SeaTac Station would
be at S. 160e or S. 154th Sffeet, depending on the Segment E alternative chosen. In addition to the
preferred alternative (F2.3), the following alternatives were evaluated:

o Fl (International Boulevard in median) would travel at-grade in the median of International
Boulevard to S. 200* Street. All stations would be on International Boulevard with a North
SeaTac Station and park-and-ride lot at S. 154e or 1606 Street, an at-grade North Central
Station at S. 170* Street, and an at-grade South SeaTac Station and park-and-ride lot at
S. 200e Street.

o F2.l @ashington Memorial Park, City Center West).would follow the west edge of the
cemetery to a North Central Station located at S. 170u Street. It would cross elevated over
International Boulevard, then follow *re east side of the boulevard to a South Central Station.
It would continue south of the main airport terminal, cross back over International Boulevard,
then follow Air Cargo Road/28ft Avenue S. to S. 193'd Street before returning to grade.

o F2.2 (Washington Memorial Park, City Center East) would be similar toEzj except that after
crossing International Boulevard, it would continue southeast for approximately one-fourth
mile before nrrning south to a South Cenfial Station along32"" Avenue S. As the elevated
trackway continues south, it would cross the north end of Bow I-ake before traveling elevated
over International Boulevard on its way east to join the F2.1 route along 28ft Avenue S. to
S. 200ft Street. A North Central Station would be located at S. 170e Street.

F3.1 (West Side of International Boulevard, Grassy Knoll) and F3.2 (West Side of
International Boulevard, Main Terminal) both would be elevated along the west side of
International Boulevard to a North Central Station at S. l70hSteet. F3.1 would connect to a
South Cental station east of the main airport terminal paxking garage, then follow 28h
Avenue S. to S. 200e Street. F3.2 would swing into a South bJnt a station in the main
terminal are4 elevated over the airport drives, then continue south along 28e Avenue S. to
S. 200e Street.

F3.3 (West Side of International Boulevard, Intermodal Center) is at-grade in the median of
International Boulevard, becomes elev:ited approaching S. 152od Sheet, and moves to the
west side of International Boulevard at S. 154* Street. Near the 18000 block of International
Boulevard, the route turns southwest toward Airport Cargo Road and follows the same route
to S. 200e Street as Alternative F2.3.

F4 (International Boulev afi to 28h1246; is argrade in the median of International Boulevard,
is elevated approaching S. 160tn Sneet and elevated on the west side of International
Boulevard to approximately the 18000 block, where it turns southwest to Airport Cargo Road
and then along the same route to S. 200u Street as Alternative F2.3.
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5.4.2 No-build Alternative, and Length Alternatives

The Final EIS evaluates the No-build Alternative and different length alternatives for the

proposed light rail line. The No-build Alternative represents the current transportation system plus

projects in the region's 2O-year Metropolitan Transportation Plan. The Northgate to SeaTac (full-
length) light rail alternative extends approximately 24 to 29 miles (covering Segments A through F)

from 103'd Avenue N.E. in Northgate to S. 200e Sneet in SeaTac and include atl the potential route

alternatives and station options in the segments. The 45ft to SeaTac alternatives would be 3.4 miles

shorter, extending from N.E. 45ft Street to S. 200th Street and includes all the route alternatives and

station option in Segments B through F. The prefened alternatives also extends from N.E. 45e Street

to S. 200ft Street in SeaTac, but include only the routes and station options identified as prepared by
the Sound Transit Board. Three minimum operable segments are also evaluated: MOS A, from N.E.

45s Street to S. McClellan Street (Segments B and C); MOS B from Capitol Hill toS. Henderson

Street (part of Segments B and D, and all of Segment C); and MOS C from N.E. 45' Street to
S. Lander Street (Segment B and part of Segment C). The MOSs consist of the same routes station

options that are part of the preferred alternative.

Terminus Station Options

Each of the length alternatives would involve different selections of one or both terminus stations,

although all stations would be designed to allow future extensions. The potential terminus stations

would be at Northgate, N.E. 45h Street, Capitol Hill, S. Lander Street, S. McClellan Street,

S. Henderson Street, or S. 200s Street. Park-and-rides or significantly increased bus activity would
not occur with any of the terminus stations except Northgate and S. 200e Street.

S.4.3 Maintenance Base Site Alternatives

The maintenance base would provide for heavy maintenance and storage of light rail vehicles.

The Draft EIS considered three alternative maintenance base locations. Additional alternative base

sites were then developed and evaluated in response to cornments on the Draft EIS and an FTA
request that each MOS be fully operational and include a maintenance base facility. These additional

maintenance bases also allow the consideration of additional minimum operating segments (MOS).

Maintenance base alternatives (see Figures 54 - S-7) include:

. Ml-A - S. I-ander Street, bounded by S. Lander and S. Holgate streets, and Sixth and Eighth
Avenues S.

o Ml-B - S. Lander Street, bounded by S. Lander and S. Holgate streets, and Eighth Avenue
and Airport Way S.

o Ml-C - Atlantic/Central, bounded by the E3 Busway and Airport Way S., and Massachusetts
and Holgate streets.

. Ml-D - Rainier Brewery/Roadway Express, bounded by Seventh Avenue S., S. Airport Way
and S. Forest Sneet, and south of S. Hinds Street.

o Ml-E - Rainier Brewery/Airport Way, on a portion of the Ml-D site above, but shifted to the
eas! realigning Arport Way S. eastbound. The southern boundary would be Horton Street.
This site would also require I to 8 acres between S. Lander and S. Forest streets.

. M2 - Northeast of the Boeing Access Road, in a site bounded by Boeing Access Road, I-5l
40s Avenue S., Norfolk Street, and MLK Jr. Way S.

o M3 - Southwest of the Boeing Access Road, in a site bounded by Boeing Access Road, E.
Marginal Way, Duwamish power transmission line right-of-way, and the BNSF railroad.
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S,4.4 Light Rail Vehicles, Operations, and Access

Light rail would provide frequent, convenienf and reliable service, running 18-to 20 hours daily.
The light rail fleet would include 64 to 7 6 vehicles for light rail operations in 20 1 0 and 83 to 1 06
vehicles in2020, depending on the alternatives selected and whether the system is extended to
Northgate. Cars are typically 70 to 95 ft long by 8 to 9 ft wide. They are able to seat from 60 to 80
riders while accommodating 200 or more at peak periods. Conventional low-floor light rail vehicles
would likely be used to provide level boarding for all passengers, offering easy access to bicycles and
people with disabilities. Trains would operate with up to four light rail cars/vehicles during peak

periods and fewer cars during off-peak times. Light rail speed limits would range from the posted

roadway speed limit (where operating in streets) to a maximum of about 55 mph on exclusive right-of-
way segments. With station stops, the light rail trains are expected to average 28 mph if operating
with full traffic signal preemption.

Sound Transit would work with other entities to implement pedestrian and bicycle improvements
within a one-half-mile radius of stations. Streets reconstructed as part of building the light rail system
would include pedestrian and bicycle facilities consistent with the adopted policies of the local
jurisdictions. A mix of bicycle storage lockers and locking racks would be provided at most stations.
Bicycles would be accommodated on light rail vehicles.

S.5 PURPOSE AND NEED

The purpose of the proposed light rail project is to construct and operate an electric light rail
system connecting the region's major activity centers. Implementing the light rail element of Sound
Movewotld expand transit capacity within the region's most dense and congested corridor, provide a
practical alternative to driving a car on increasingly congested roadways, support comprehensive land
use and transportation planning, provide environmental benefits, and improve mobility for travel-
disadvantaged residents in the corridor. The light rail line is envisioned as the initial phase of a long-
range regional transit system with futute phases extending to the north, eas! and south.

5.6 GOALS AND OBJECTIVES OF THE PROPOSED AGTION

The goals and objectives of the light rail project are consistent with the Sound Move plan and with
Sound Transit's Long-Range Vision, adopted May 1996. These policy elements have guided actions
of the Sound Transit Board in designing the regional nansit syster[ including the development and
selection of route, station, and maintenance base alternatives for evaluation in the EIS.

I) Transportation Goal: Enhanee Mobilily
. Provide an effective, high quality transit system;
. Design a system to accommodate future extensions and expansion;
. Support the region's transporcation goals;
. Integrate services and fare policies with local transit providers and provide convenient

connections; and
. Enhance transportation equity.

2) Environment Goal: Preseme Environmental QuaW
. Minimize potential adverse impacts to the natural and built environment.

3) Land. Use Goal: Support Regional and Local Land Use Goals and Objectives

. Support adopted landuse andtransportation plans;

. Support pedestrian-friendly and transit-oriented community development; and

. Enhanceneighborhoods.
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4) Financial Goal: Achieve Financial Feasibility

. Build a system within Sound Move's budget;

. Build a system that can be operated and maintained within available revenues; and

. Build a system that is cost-effective.

5) Community Support GoaI: Maximize Community Support

. Involve the community in the project development and design process; and

. Enhance community support.

Section S.13 summarizes the effectiveness of the alternatives (in tenirs of their abitity to meet the

goals and objective S.14.1).

s.7 LOGAL, STATE, AND FEDERAL PIANNING FRAMEWORK

The following laws, mandates, and plans define the regulatory framework in which the light rail
project has been initiated and planned.

S.7.{ State and Federal Laws

Washington State High-Capacity Transit Act

In 1990, the Washington State Irgislature passed the High-Capacity Transit Act, which
established a high-capacity transit (HCT) prograrq funded planning by local jurisdictions, and enacted

tax mechanisms to pay for building a regional transit system.

Washington State Growth Management Act

The Washington State Growth Management Act (GMA) of 1990 requires the designation of
urban-growth boundaries (UGBs) and adoption of comprehensive plans by the region's counties and

cities. Within the UGBs, adequate infrastructure (transportation, water, sewer, and other urban

services) must be provided to achieve population and employment targets established by the region.

Washington Stote Comrnute Trip Redaction Act

In 1991, the state legislature passed the Commute Trip Reduction Act (HB 1671) requiring that
counties, cities, and towns implement a commute trip reduction plan for major employers. Providing
cornmute alternatives is essential to achieving the law's goals.

ISTEA and TEA-21

The federal Intermodal Surface Transportation Efficiency Act (ISTEA of 1991) strengthened the

role of local governments in coordinating transportation and growth management through regional
metropolitan planning organizations (MPOs). The Pugdt Sound Regional Council is the Puget Sound

region's MPO. The Transportation Equity Act for the 21st Century (TEA-21 of 1998) essentially

extended the initiatives of ISTEA for six years, through 2004.

Clean Air Act of 1970 and Amendmen$

Transportation plans and projects must conform to the State Implementation Plan for air quatity.

The criteria for conformity specify that a transportation activity cannot: (l) Cause or contribute to any

violation of the federal air quality standards; (2) Increase the frequency or severity of any existing
violation of the standards; or (3) Delay timely attainment of the standards. The regiono s Metropolitan
Transportation Plan, as adopted by PSRC in 1995, has been found to meet the conformity tests as

identified by the federal and state conformity regulations. The light rail project and other Sound Move
plan components are assumed in the MTP.
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S.7.2 Regional and Local Plans and Programs

Vision 2020 and the Metropolinn Transportation PIan

Vision 2020 is the region's primary planning document. First adopted in 1990, Vision 2020 is an
integrated land use, economic, transportation, and growth management strategy that includes a
Metropolitan Transportation Plan (MTP) to respond to ISTEA requirements. Vision 2020 proposes a
regional growth management strategy that includes identifying and maintaining urban growth areas,

supporting compact communities, focusing growth in designated urban centers, and redeveloping
urban ftansportation corridors. The MTP calls for a regional rapid transit system to support higher
urban population densities, as well as policies and facilities to promote HOV use and discourage the
use of single-occupant vehicles. Sound Move is a central ele.ment of the MTP.

SoandMove: The Ten-Year Regional Transit System Plan

Sound Move was designed to provide a balanced approach to increasing the capacity, utility, and
convenience of the existing transit system by offering an integrated package of transit options. It is
also the frst phase of Sound Transit's Long Range Vision to link the region's urban centers by high-
capacity transit. Collectively, this system of transit options will provide reliable, efficient, and
congestion-free travel alternatives by adding new high-capacity services and facilities in existing
transportation corridors. Sound Transit will provide light rail, commuter rail (Sounder), and regional
express bus services within a three-county area.

S.8 PREVIOUS HIGH GAPACITY TRANSIT STUDIES

The alternatives evaluated in this EIS are consistent with the Major Investment Study completed
for the Sound Move plan in May 1997, the 1993 Regional Transit System Plan, and the 1993 Regional
Transit System Plan Environmental Impact Statement.

Voters approved local financingfor Sound Moye in November 1996-including increases of 0.4
percent sales tax and 0.3 percent motor vehicle excise tax.

In May 1997, RTA completed a Major Investment Study (MIS) for Sound Move, as required by
the Intermodal Surface Transportation Efficiency Act (ISTEA). The choice to implement electric
light rail as the most appropriate rail technology was based on a comprehensive analysis of alternative
technologies conducted during the early 1990s. Criteria such as transit capacity, operating speeds,

cost-effectiveness, compatibility with existing highway and transit facilities, technical feasibility, and
operational reliability were considered. In addition, the system needed to optimize safety, comfort,
and environmental benefits, preserve rights-of-way, and minimize adverse impacts to communities.
The analysis concluded that conventional-tracked rail (light or heavy) would be best suited to the
Seattle area. Heavy rail was screened from further consideration in 1994, primarily because of the
inability to operate in non-exclusive rights-of-way, which would be necessary for cost-effective
service in some portions of the corridor. Light rail was chosen as the preferred technology based on
its ability to meet criteria. Light rail has the versatility to fit with our region's unique geography as it
can operate within roadways, in tunnels, and on elevated tracks. It has proven to be a rapid, reliable,
cost-effective system that will satisfy commuter needs and enhance the communities it serves.

s.9 ENVIRONIUIENTAL IMPACT STATEMENT PROCESS

S.9.1 Scoping Process and Draft EIS

With the overall Sound Move system plan approved, Sound Transit began to refine light rail route
and station alternatives. A formal scoping process was initiated in November 1997 when the Federal
Transit Administration (FTA) issued notice of its intent to prepare an EIS for the central corridor
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under the National Environmental Policy Act (NEPA). Concurrently, Sound Transit issued a

determination of significance and scoping notice to prepare an EIS under the Washington State
Environmental Policy Act (SEPA). FTA and Sound Transit combined their environmental reviews in
the Draft EIS.

From Novernber 1997 to February 1998, Sound Transit distributed a Scoping Information Report
to approximately 4,500 households, held seven public open houses, and collected over 400 written
comments on the environmental analysis and alternatives proposed. In March 1998, comments were
described in a Scoping Summary Report. Sound Transit applied two levels of evaluation criteria to
fuither identify and develop alternatives for the EIS. Irvel One criteria were designed to ensure that
route and station locations proposed for the light rail system would fit with the whole system and with
any future extensions. Level Two criteria were developed to compare the advantages and
disadvantages of the route alternatives in each segment and to highlight the differences between them.
These criteria included community compatibility, cosf environmental impacts, political and

community acceptance, ridership, and transportation impacts. Since each segment has unique
characteristics, different criteria were important in different segments to identify the most promising
alternatives for confinued study. On May 14, 1998, the Sound Transit Board approved the route and
station location alternatives for study in the Draft EIS.

Drafi EIS Review and Comment Process

Sound Transit and FTA widely circulated the Draft EIS to affected local jurisdictions; regional,
state, and federal agencies; community organizations; environmental and other interest groups; and
interested individuals. The Draft EIS was issued on December 4, 1998. Over 1,500 Draft EISs were
distributed. A 60-day comment period (45 days is the minimum required under NEPA and 30 days

minimum under SEPA) was provided to the public, agencies, and jurisdictions to allow the
opportunity to comment on the Draft EIS to Sound Transit and the FTA. Five public hearings were
held during the comment period at various locations along the project corridor to take oral testimony.
Sound Transit received more than 900 comment letters or public hearing testimonies. These
comments, and Sound Transit's responses, are included in the Final EIS, Volumes 3, 4, and 5.

Identify a Prefened. Alternative

The identification of a preferred alternative by the Sound Transit Board is a specific step in the
project development process following the public review and comment on the Draft EIS. The
preferred alternative is based on balancing design and environmental information, goals and
objectives, community comments, and technical data (such as ridership, integration with other transit
systems, cost-effectiveness, and financial feasibility). This step identifies which route, station
locations, and maintenance facility alternative will likely move forward into preliminary engineering
(30 percent design). The Sound Transit Board identified a preferred altemative on February 25, 1999.

A dditio nal Enviro nmental Studies

In response to public and agency requests, and to provide additional public and agency review of
design modifications, Sound Transit conducted additional analyses and published additional reports
following the Draft EIS. These additional studies included the Rainier Valley Thnnel Environmental
Technical R"pott, and the N.E. 45e, Capitol Hill stations and Maintenance Base Alternatives
Environmental Assessment (EA).

The Rainier Valley Ttnnel Environmental Technical Report responded to requests from citizens
for additional analysis of a tunnel option the full length of Segment D. Sound Transit developed and
evaluated an all-tunnel option and issued a report on February 1, 1999. Sound Transit held a public
hearing and accepted comments from February 1 to March 18, 1999. The Sound Transit Board
considered the report and public cornments received at the time, prior to identifying a preferred
alternative. The Rainier Valley Tirnnel Environmental Technical Report analysis confirmed
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conclusions from previous analyses that a tunnel the full length of Segment D is not a reasonable
altemative.

In August 1999, Sound Transit issued an EA on new maintenance base altematives in the North
Duwamish area, and on new station options in the University District and Capitol Hill areas. These
modifications were developed in response to public and agency comments on the Draft EIS and in
light of new geotechnical information. The EA was prepared to provide information and to allow
public and agency review of these project modifications. Sound Transit held three public meetings on
the EA in late August 1999 and accepted comments from August 9 to September 8, 1999. The
alternatives evaluated in the EA have also been added to the Final EIS.

Prepare Finat EIS and Mitigation Plans

The Final EIS analyzes the preferred alternative along with all of the alternatives considered in the
Draft EIS. The Final EIS also includes new or modified alternatives developed in response to public
and agency comments, newly available design information, and to reduce environmental impacts.

The Final EIS was prepared concurrently with preliminary engineering. Preliminary engineering
advances the level of design detail to incorporate committed mitigation measures into the project
design and to more closely estimate project costs. The Final EIS documents and responds to
comments received on the Draft EIS, the Rainier Valley Tunnel Environmental Technical Report, and
the Environmental Assessment for the N.E. 45ft Street Station Options, Capitol Hill Station Options,
and North Duwamish Maintenance Base Altematives.

S.{O SUMMARY OF ENVIRONMENTAL GONSEQUENCES

This section summarizes thq potential environmental impacts associated with the light rail
alternatives evaluated in the Final EIS, focusing on the significant or most notable impacts that
differentiate the altematives. Section S.l0.l discusses the impacts of the preferred route and station
alternatives by segment, compared with the impacts of the other altematives considered; the impacts
of the maintenance base sites are also discussed. Section S.10.2 highlights the overall impacts
associated with the system's six length alternatives.and the No-build Alternative. Tables S.l0-l
through 5.10-7, at the end of Section S.10, offer a tabular comparison of environmental impacts and
tradeoffs of the route and maintenance base alternatives. Chapters 3 and 4 of the Final EIS discuss
impacts in more detail.

S,{O,{ Environmental Effects of Route Alternatives and Maintenance Base
Sites

Segment A (Northgate to University District)

The major differences in environmental impacts between the various alternatives in Segment A
are associated with the choice of a tunnel or elevated route through the Roosevelt District. Most
impacts can be at least partially mitigated.

Of the seven major intersections in the study area, all the light rail altematives would potentially
cause one intersection on First Avenue N.E. to operate at an unacceptable level (I-evel of Service

ILOSI F) in 2010, and another to operate unacceptably in2020 (LOS E). These intersections would
operate acceptably in 2010 with the No-build Alternative. However, one of the intersections would
degrade to LOS F with the No-build Altemative in2020. The impacts of the light rail alternatives can
be mitigated. From 10 to 18 on-street parking spaces and 140 and 196 off-street spaces would be
displaced in all altematives. Near the Roosevelt Station, all alternatives would have the potential for
hide-and-ride parking by rail commuters parking on neighborhood streets.
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The relatively few displacements that would occur would not change land use patterns in the area.

Substantial redevelopment and increased density could occur around any of the Roosevelt station alternatives.

Altemative 42.l would acquire l0 parcels, including eight housing units; the other alternatives would acquire

two to six parcels and no housing.

Northgate station Option A would shade more areas of the wetlands along Thornton Creek than station

options B and C.
The elevated guideway and overhead catenary system (OCS) in Altemative A2.2 could partially obstruct

views of the Olympic Mountains and Green Lake from Rainbow Point Park, a designated scenic viewpoint, and

from some residences along I-5. Altemative A2.1 would introduce new visual elements in the Roosevelt

neighborhood. Both A2.l and A2.2 would cross over Ravenna Boulevard, a designated parkland and historic

resource, and would remove trees. The elevated structure would also contribute to visual impacts, shading, and

lend a "tunnel effect" to the boulevard.
After implementing standard mitigation, there would be residual vibration impacts at four structures for

Altemative A1.1, nine structures for A1.2, and one structure for A2.1.
The possible use of cut-and-cover tunneling techniques, compared to mining techniques, for construction of

the Roosevelt Way or l2th Avenue stations in Alternatives Al.1 and Al.2 would create greater disruption during
construction in the station areas.

Segnent B (University District to Westlake Station)

The impacts of the preferred alternative (B t a) would be lower or the same as other alternatives in Segment

B. The most significant environmental impacts in Segment B are associated with Alternative 82.l and the

construction of the high-level bridge over Portage Bay, which would result in parkland, visual, noise, and

displacement impacts.
All alternatives would have direct parking loss at portals and at station areas due to bus layover and stop

zones. Alternative Bla (preferred alternative) would have the lowest parking impacts (31-37) followed by B1b
(47-53),82.2 (59-65), and 82.l (99-105). Pedestrian activity for the Pacific Station options could conflict with
users of the Burke-Gilman trail, although the preferred alternative station option access plans have been revised

to minimize this impact. By the year 2020, pedestrian volumes could cause the intersection of Broadway
Avenue/E. John Street to operate unacceptably under the preferred alternative, but this can be mitigated by the

addition of tum lanes. Under all alternatives, the intersection of N.E. 45th StreeVl5* Avenue N.E. would operate

acceptably, but increased bus traffic may require additional intersection and signal treatments. Several other
intersections in the Segment B study area would have increased congestion under No-build and light rail
alternatives, with light rail not significantly worsening conditions.

The preferred alternative would have the fewest full property acquisitions (4), with properties clustered

around station entrances. Alternatives 82.1 and B2.2 would acquire 8 and22 properties respectively, including
40 affordable housing units for B2.l . None of the alternatives would cause significantly direct affects on affect

land use patterns. All Segment B stations would also have construction impacts, including property

displacements and traffic detours or lane closures. The N.E. 45ft Street Station Option C would have

construction impacts on one side of nearly one block of businesses and residences, including displacement of
more than 100 apartment units, and it would also cause traffic disruption. The impacts of Option C would be

greater than for than Options A or B, which would'be largely confined to University property, but which also

could conflict with U.W. law school and Burke museum expansion projects. Substantial redevelopment and

increased density could occur as an indirect affect around stations at N.E. 45th Street, Pacific Street, and Campus

Parkway.
Alternative 82.l would impose potentially significant visual quality impacts along Campus Parkway.

Alternatives 82.l and 82.2 would obstruct views along Westlake and Fairview avenues. The University Friends

Meeting Hall would be demolished, constituting a significant and unavoidable effect on a structure eligible for
listing as a historic landmark.

For the preferred alternative, the Capitol Hill Station Option D (Nagle Place) would require removing

mature trees (with potential historic significance) on a corner of the Lincoln Park reservoir.

Central Link Final EIS
Executive Sumrnary

t02l/1999



Alternative 82.1 would require placing piers on portions of the North and South Passage Point parks, and
would cause additional shading to the remaining portions. Although local ordinance would require the purchase
of replacement parklands, this would not fully mitigate the loss of parkland resources at these two parks.

Sensitive research at the LIW Physics and Astronomy building could potentially be affected by vibration and
electromagnetic interference from Alternatives Bla or b,82.2 and to a lesser degree, 82.1. Mitigation would be
provided. Alternative B2.l would cause vibration impacts at two sites after mitigation; the impacted sites are
near the Harvard Street tunnel portal, and impacts could be eliminated by additional vibration control.

The preferred alternative would close the Convention Place Station. Alternatives 82.1 andB2.2 and Blb
could potentially close or rebuild the station. Redevelopment plans have been proposed at the site, with closure
offering more opportunities for redevelopment than other alternatives. Reconstruction of this station would
temporarily close Pine Street, affecting transit and traffic circulation in this area. Construction impacts
associated with tunneling (81 or 82.2) and with highJevel bridge construction (B2.1) would be potentially
disruptive to nearby land uses. Spoils removal for Alternatives B1 andB2.2 at Portage Bay could be
accomplished with barge or truck transport. Cut-and-cover construction for Capitol Hill Station Options B and
C would have impacts to the Broadway commercial district. Nagle Place (Option D), also cut-and-cover, would
displace more businesses and residences during its construction.

Segment C (Westlake Sntion to S. McClellan Street)

The preferred alternative would have potential impacts involving tansportation, property acquisitions,
ecosystems, and parklands. Most of these impacts would be mitigated.

The preferred alternative would operate light rail only in the DSTT, with buses operating on surface streets.
The Final EIS also considers the other scenario that would allow bus and rail operations in the tunnel. In all
cases, the DSTT would be closed for 24 to 27 months for construction of light rail improvements, and all buses
that would normally operate in the tunnel would need to be accommodated on downtown streets. knpacts would
be most significant during construction.

Sound Transit analyzed options for addressing the effects of construction closure and sgbsequent light-rail-
only operations in the DSTT. All scenarios showed that downtown intersections would operate acceptably (LOS
D or better) under the light rail alternatives, with performances similm to the No-build Alternative. Rail-only
use of the DSTT could increase the number of buses using surface steets, but auto vehicle trips to downtown
would be reduced. Surface changes such as increased capacity on downtown streets, on-street parking
restrictions, a transit shuttle systern, or transit-priority treatments for buses would be needed for all scenarios
during construction and possibly during operations.

All C1 alternatives, including the preferred alternative (C1.2) would not significantly impact traffic
operations in the study area, with all intersections operating at LOS D or better llr.2020. Circulation and access

impacts are found along argrade and elevated sections on S. Lander Street (Cl alternatives), Rainier Avenue S.

(C2.3 and C3), and S. Massachusetts Street (C3), wittr left-turn prohibitions to and from unsignalized driveways
and side streets. Alternative C 1 . 1 would have impacts to both sides of S. Lander Street, which is an important
east-west route in the area. The preferred altemative would minimize the access impacts along S. Lander Street
by locating the track on the north side of the streel affecting streets and properties on one rather than both sides
of S. Lander Street. Alternatives C 1 .4 and C 1 .5 would completely avoid access impacts to S. Lander Street. For
the prefened alternative and other at-grade alternatives, traffic signal preemption for at-grade tighf rail vehicles
would increase vehicle delays for minor cross street approaches and major street left turn movements at all
signalized intersections; these congestion impacts can be minimized with mitigation. Some trucks and other
vehicles would be required to make U-turns at signalized intersections to reach their destinations. Overall,
Alternative C2.3 would cause the greatest overall impact to traffic access and circulation, followed by
Alternatives C2.4,C3, and then the preferred alternative (C1.2) and other Cl alternatives along S. Lander Street
(lowest access and circulation impact). The least impacts would occur with Alternatives C1.4 and C1.5.

All of the segment C alternatives have similar parking impacts, ranging from 200 to 250 total spaces, except
for C1.5, C2.3, and C1.3, which would each have fewer than 50.
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The preferred alternative would acquire 15 properties, which is within the same range as other Cl
alternatives. Alternatives C2.3 and C3 would each acquire more than 30 properties. Alternative Cl.1 would
acquire 12 properties.

Alternatives C2.3 and C3 would unavoidably obstruct views toward Mount Rainier from Rainier Avenue S.,

a designated scenic route. Both alternatives would also obstruct views and substantially alter the setting of the

Stewart Lumber Company, a structure eligible for local and federal historic listing. Alternative C2.3 would also

require partial demolition of the structure.

Altemative C3 would locate the I-90 Station within the boundaries of the future Sister City Park, and the

elevated guideway would pass over the park. Station design approaches, acquisition of replacement parkland or
implementing one of the other alternatives would reduce or eliminate this impact. All Cl alternatives, including
the preferred alternative, would locate the Beacon Hill tunnel in the East Duwamish and Cheasty greenbelts,

although the portals are outside the greenbelts; the removal of trees and other disruptions due to the tunnel
construction would temporarily impact ecosystems, parklands, and visual resources.

Segment D (5. McClellan Street to Boeing Access Road)

The preferred alternative (Dl.le) would have potential impacts to transportation, property acquisition, noise,

historic resources, and parklands. Most of these impacts can be mitigated. The impacts of the other alternatives

in these areas would be similar or greater.

Trairsportation effects for the preferred alternative involve congestion at intersections, access and

circulation, changes to bicycle and pedestrian movements, and parking. All of the congestion impacts can be

mitigated. Of the 28 major intersections analyzed, a "worst-case" analysis found that most signalized
intersections in the project area would operate at acceptable levels in 2010 and 2020 with or without the

preferred alternative or the other light rail alternatives. The "worst-case" analysis assumed a "signal
preemption" system that would trigger signal changes as trains approach. The recommended strategy for light
rail is for "signal progression" timed to scheduled train arrivals: this scenario would be least disruptive to traffic
flows. In the'borst-case" in 2O20,the preferred alternative would reduce overall conditions to unacceptable

levels at only one intersection (S. Alaska Street/lr4lK Jr. Way S.); all the other light rail alternatives would also

impact this intersection, and would further impact from two to four other intersections. Light rail vehicles would
increase average vehicle delays for east-west street approaches and major street left-turn movements at

signalized intersections. With the recommended system (signal progression) and other improvements, the LOS

impacts and intersection delays would be minimized.
Access and circulation impacts for &e preferred alternative and other alternatives in the median of MLK Jr.

Way S. are caused by street closures, and by restricting driveways and unsignalized intersections to right turns in
and out only. The preferred alternative and Dl.lf would restrict movements on 34 signalized intersections and

would close one sidestreet. Alternatives D1.1c, D1.1d, and D1.3 would restrict movements at 39 unsignalized

intersections. Alternatives D3.3 and D3.4 would affect 16 unsignalized intersections along MLK Jr. Way S. An
additional three sidestreet intersections for Altemative D3.3 and four sidestreet intersections for Alternative
D3.4 would be closed along Rainier Avenue S. For Alternatives D1.1e (preferred alternative) and D 1.1f,

mitigation features have been added after the Draft EIS was issued to minimize traffic access and circulation
impacts. This includes the seven new traffic signals on MLK Jr. Way S. and two new signals on Rainier Avenue

S. All of these new signalized intersections would provide full cross street access to MLK Jr. Way S., and four
of the intersections would also provide northbound and/or southbound access from MLK Jr. Way S. to the cross

street. U-turn movements for passenger vehicles would also be allowed at these new signalized intersections. In
addition, the number of unsignalized intersections limited to right-in, right-out access only decreases from 40 in
the Draft EIS to 34 with the preferred alternative. (Some or all of these mitigation features could also be

included with other Segment D alternatives).
With the access changes for the preferred alternative, and mitigation features travel times for passenger

vehicles would increase by an average of about one-minute. These travel time increases would be slightly
higher for other alternatives. With or without the added mitigation features included with the preferred
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Way S., the maximum travel time increase for rerouting to other nearby arterial streets could be as high as 4
minutes. Since most businesses requiring large truck deliveries are already located at intersections with traffic
signals, this impact is also not considered to be significant.

Alternatives D 1. ld and D 1.1f, which would change MLK Jr. Way S. to a two-lane street, would have the
highest impact on access and circulation; they would also have the potential to increase response times for
emergency vehicles that may have limited room to maneuver around other vehicles. Emergency vehicles could
be subject to delays crossing MLK Jr. Way S. for the preferred alternative and other D1.1 alternatives, although
emergency vehicles would be able to make left-hand turns, at their discretion. Trackway curbing would allow
emergency vehicles to cross at mid-block locations. Emergency vehicles would also have signal priority over
light rail train signal requests.

The elevated McClellan Station of the preferred and other alternatives would avoid the requirement for
taffic to stop on MLK Jr. Way S. when trains pass.

Currently, pedestrian crossings are allowed at all unsignalized intersections along MLK Jr. Way S. The
preferred alternative and other light rail alternatives would allow crossings only where signal protection would
be provided. While this potentially increases distances pedestrians must walk, it would improve crossing safety.
Impacts to pedestrian movements have been minimized with the preferred alternative and Alternative D1.lf,
because new signalized intersections or crossings have been added, reducing distances between crossings.
Pedestrian improvements would be provided along Edmunds and Henderson streets to the Columbia City and
Rainier Beach areas, respectively. Bicycle improvements would be provided on a parallel route to the preferred
alternative. Parking impacts for the preferred alternative and other MLK Jr. Way S. alternatives involve few on-
street losses, but off-street spaces would be displaced; overall parking displacements would be highest for
Alternatives D3.3 and D3.4.

All of the alternatives in this segment would result in residential and business displacements. The preferred
alternative would acquire 84 properties, D1.1d would acquire 63, Dl.lf would acquire 77, andDl.lc would
acquire 110. The most acquisitions in Segment D are 191 for D3.3 and 143 for D3.4, because a new light rail
right-of-way west of Rainier Avenue S. would displace all the businesses and residences along the west side of
the street. Overall, land use and economic impacts would be lower for the D1.1 alternatives and for Alternative
D1.3, compared to D3.3 or D3.4. In all alternatives, displaced single-family residences would likely be replaced
by multi-family and retaiUcommercial uses, increasing the density of development in the corridor. Each of the
station areas in this segment may be developed or redeveloped into denser, more intensive, transit-supportive
land uses, as proposed in the Draft Southeast Seattle Neighborhood Plans. For all Segment D alternatives, some
businesses may incur economic losses as an indirect effect along MLK Jr. Way S. and Rainier Avenue S. These
potential impacts could be countered by redevelopment in the vicinity of displacements and increased activity in
station areas.

The preferred and other alternatives would have an elevated route across Cheasty Boulevard, which would
obstruct views between Cheasty Boulevard and Mt. Bakei Boulevard. However, other MLK Jr. Way S.

alternatives with an at-grade station for McClellan would cross Cheasty, which could preclude the possible
connection of Cheasty and Mt. Baker boulevards as historically planned. Alternatives D3.3 and D3.4 would
require the removal of buildings on Rainier Avenue S. that are eligible for historic listing or are important
community resources. The elevated structure and overhead wires of Alternative D1.3 would impose high visual
contrast at the designated scenic routes of S. Columbia Way and S. Alaska Street, along the east frontage of the
Rainier Vista housing development, and along MLK Jr. Way S.

All alternatives include a bus layover facility located at S. Henderson Street and MLK Jr. Way S., which
will include approximately 10 bus bays and associated overhead catenary system (OCS). The OCS will begin at
Rainier Avenue S. and run down S. Henderson Street to the new bus facility.

Without mitigation, several hundred traffic noise and light rail noise impacts would occur for all alternatives
except Dl.1d and Dl.lf, but all impacts can be eliminated with mitigation. Vibration impacts would occur after
mitigation for alternatives Dl.ld (six structures), D1.3 (seven stuctures), D3.3 (seventeen structures), and D3.4
(eight structures). Alternative D L. le, the preferred alternative, would avoid these impacts.
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Construction of the cut-and-cover tunnel in AlternativeD3.4 would cause substantial disruption of business

and traffic in Columbia City and along 37u Avenue S.

High numbers of minority and low-income populations reside in this segment. See Section S.12 for a more

detailed of impacts and benefits to low-income and minority populations.

SegmentE (Tukwila)

Alternative E1.1 (prefened alternative) and AlternativeBl.2 would cause more potential transportation

impacts than alternatives E2 and E3, but conditions overall in Segment E are generally similar between the No-
build and ttre light rail alternatives. Most study area intersections would operate acceptably with Alternatives
E1.1 (prefened),87.2, E2, and E,3. With the No-build Alternative and E1.1 and E1.2, three study area

interseitions would operate unacceptably in 2010 or 2020, including the S. l44ftlTirkwila International

Boulevard intersection, where a station is proposed. At that intersection, the preferred alternative and E1.2
would significantly worsen conditions, but, the impact can be mitigated. Alternatives E2 andE3 would have

minimal effects on most study area intersections. All alternatives would increase average delays for movements

to or from east-west streets along the light rail routes. Without mitigation, the impacts would be significant at

two locations for the preferred alternative (MLK Jr. Way S./Boeing Access Road and S. 144'" SheeVTukwila
International Boulevard), but these impacts can be mitigated. Similarly, the impacts of Alternative E2 on two
Interurban Avenue intersections can be mitigated, as can the impacts of Alternatives E2 and E3 on the West
Valley Highway/S. 156e Street intersection.

Alternatives El.1 and E1.2 would restrict driveways and nine unsignalized intersections to right turn in and

right turn out only on Tirkwila International Boulevard from S. 122od Street to S. 150ft Street. For Alternative
El.1 (prefened alternative), new traffic signals were included on T[rkwila International Boulevard at S. l40th

and S. 148e streets to minimize impacts from eliminating left-turn access at other unsignalized intersections.

Passenger vehicles would be allowed to make U-turns at these intersections. With these added taffic signals,

travel time impacts from the preferred alternative would be minimized. Travel times would increase by up to
two minutes per trip or an average increase of about one-minute. This is not considered a significant impact.

Alternative E2 would relocate access to the Foster Golf Course from Interurban Avenue S., and Alternative E3

would close 57ft Avenue S. from MLK Jr. Way S. Alternatives 81.1 andBl.2 would increase the walking
distances for some pedestrians crossing Thkwila International Boulevard, because crossings would be allowed

only at signal-controlled locations. However, three additional signalized pedestrian-only crossings and two new

signalized intersections were added since the Draft EIS was issued, minimizing the impact to pedestrians.

Signal-protected crossings would also reduce risks for pedestrians who might otherwise cross T\rkwila
International Boulevard at unsignalized intersections or mid-block locations. Alternatives 81.1 andEl.Z would
displace l24to lI2 on-street and off-street parking spaces, respectively, along Tirkwila International Boulevard;

Alternative E2 would displace 314, andE3 would displace up to 460 off-street parking spaces; new station

options for the Strander station have been developed to reduce the parking loss for E3 to 26O spaces.

Emergency vehicles could be subject to delays in crossing Tukwila International Boulevard under

Alternatives El.1 and E1.2, although these delays can be minimized by allowing emergency vehicles to cross the

tracks at their discretion, and allowing them to have priority eontrol of the light rail traffic signals system. The

right-turn-in/right-turn-out restrictions at unsignalized cross streets and private driveways would create the need

for trucks to make U-turns at signalized intersections, travel out-of-direction, or adjust their existing route before

reaching a destination.

Stations in Alternatives E2 and E3 would support the City's designated urban center in the Southcenter area.

The Ttrkwila International Boulevard alternatives would not serve Southcenter (Thkwila's Urban Center), but
could serve the commercial centers in the S. 144ft and S. 154e Street areas. The potential for rail stations to

directly induce new development is relatively low for all alternatives.

The preferred alternative would have 16 properly acquisitions, the same as Alternative E3, but some of the

properties axe vacant for each alternative. Alternatives El.l (preferred alternative) andEl.2 both displace a

five-unit apartment building. Alternatives E2 andEl.2 would acquire 5 andT properties, respectively.
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For AlternativeEl.2, the elevated guideway and overhead catenary system (OCS) would obstruct scenic
skyline views from Tukwila International Boulevard. Alternative E1.2 would impose high visual contrast within
the Riverton Heights neighborhood. With implementation of AlternativeE2,the I-5 flyover and transition
segment would obstruct views, cast shadows, and impose high visual contrast along the Green River Trail,
Lookout Park, and Foster Golf Links. For Alternative E'3, the transition section from at-grade to an elevated
profile would impose high visual contrast within the Skyway neighborhood. Alternative E2 would result in
unavoidable impacts to Lookout Park where elevated guideways cross the park. The proximity of Alternative
E2 to the Duwamish/Green River Trail would result in adverse proximity impacts to this recreation resource.
Righrof-way needed for Alternative E2 would result in the loss of needed parking at the Foster Golf Course, but
parking could be replaced.

Alternatives El.1 and 81.2 would have the highest number of traffic and light rail noise impacts before
mitigation, but all significant noise impacts in all alternatives would be avoided with mitigation. After
mitigation, Alternative E2 would have two residual vibration impacts.

Alternatives E1.1 and E1.2 would require filling approximately 2.O2 acres of wetlands, largely for the park-
and-ride lot at Boeing Access Road Station, and Alternatives E2 and E3 would require filling just over 1 acre of
wetland each. Alternative E3 would remove 12.4 aqes of forest, E2 would remove 6.1 acres, and 81.1 andBl.2
would remove about 1.5 acres. AlternativeB2 would cause greater fish habitat loss than other alternatives due
to riparian vegetation removal and three new bridge crossings of the Duwamish/Green rivers. Alternatives 81.1
andEt.2 would potentially affect the Riverton Side Channel Project. Alternative E2 (andto a lesser degree E3)
would remove potential bald eagle winter perch sites. AltemarleE2 would adversely affect Gilliam Creek and
the adjacent floodplain due to removal of vegetation and possible installation of piers in the floodway.
Alternatives El.l (prefened alternative), E1.2, and E2 would p:rss near a hill south of Boeing Access Road that
is a potential property of cultural interest for the Muckleshoot and Duwamish Tribes.

Segment F (SeaTac)

The preferred alternative (F2.3) would have fewer transportation impacts than the other alternatives, but
with mitigation all transportation impacts can be avoided or reduced below a level of significance. With the
preferred alternative (F2.3), most intersections would operate at acceptable levels in the.year 2020, when
compared to No-build. The only exceptions include the International Boulevard/S. 154* Street, International
Boulevard/160e Street, International Boulevard/l70ft Street, 32nd Avenue S./S. 176th Sfteet, and International
Boulevard/S. 200th Steet intersections. Although these are all major intersections in SeaTac, additional signal
or intersection improvements would mitigate the impacts of the preferred alternative. Depending on the station
options, light rail could add delays to minor approaches of east-west cross-sfreets to International Boulevard,
32"d Avenue S., and 28ft Avenue S., but these effects can also be mitigated. Other alternatives would have
similar or greater impacts, particularly Alternative Fl which is at-grade on International Boulevard.

The preferred alternative would acquire 12 properties, similar to F2.1 and F4 (13 and 15). Alternative F1
would acquire the most properties (53), mostly businesses. Direct and indirect impacts to land use and
economics would be lowest for the preferred alternative and other F2, F3, and F4 alternatives. They would be
greatest for Alternative Fl. The land use impacts of the preferred ilternative and Alternatives F2.1, F2.2,F3.1,
and F3.2 would be similar, with the most differencesin impacts appearing in the station areas. The North
SeaTac Station of the preferred alternative (at S. 154b Street) could help support increased pedestrian and
commercial activities in that area. Station Option A offers the most opportrrnities for area redevelopmen! and
all the S. 154ft Station options would have more redevelopment pot"ntiut than a S. 160ft Shtion. The preferred
alternative currently includes a North Central SeaTac Station at the airport's proposed Intermodal Center (frIC)
with a people-mover connected to the existing arryort terminal. Alternately, the station could be located at the
airport's proposed North End Airport Terminal (NEAT), with a direct pedestrian connection to the new terminal
and people-mover access to the existing terminal and IMC. The preferred alternative's potential station at South
Central SeaTac (S. 184* Street) would serve the City of SeaTac's designated City Center and could support
increased density and redevelopment, but AlternativeF2.l with a City Center Station would most direcfly serve
the area and would have a higher potential to support increased density and redevelopment; the station in the
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main airport terminal for AlternativeFj.2 would not serve the City Center area. The South SeaTac Station

options for the preferred alternative and the other alternatives impact different properties around 28ft
Avenue S./S. 2001h Street, but all options would impact fewer developed properties than the station on

International Boulevard for Alternative Fl.
The preferred alternative and most other alternatives with elevated sections would have minor visual

impacts. Alternative F2.2 would obsruct views from the northeast shore of Bow Lake and impose high visual
contrast. Alternative F1 would remove trees and vegetation at Angle Lake Park and relocate the park entry.

Maintenance Base Sites

All of the proposed Ml maintenance base alternatives in the North Duwamish area would displace existing
businesses and their employees, and could affect property access and circulation. Any of the Ml base options

would be consistent with the industrial land use in the North Duwamish area, although there is limited land

available for displaced businesses to relocate. Most of the Duwamish area sites acquire similar amounts of land
and displace 6 to 18 properties. The impacts in terms of businesses and employees affected are more varied, and

the related number ofjobs affected provides a basis for comparison. Sites Ml-D and M1-E (with Alternative
C1.4) would displace the fewest employees, cause the least property access disruption, and the fewest traffic
impacts. Sites Ml-A, M1-8, and Ml-C could have the highest impacts, depending on the route alternative and

access route chosen. Site Ml-B would also affect 1,026 employees, and it would have comparatively high
impacts to property access, circulation, rail freight, and safety. Site Ml-C would affect 581jobs, and would also

impact traffic operations in its immediate vicinity the most since it would divert traffic from Sixth Avenue S.

Site Ml-A would affect62ljobs, and remove 3,500 ft of rail storage track, but the track could be replaced in
other locations. Hazardous materials releases are known on all sites, with Ml-A having the lowest potential for
long-term impacts. The other sites have similar potential, although sites Ml-D and M1-E include an historic
landfill with unknown releases to groundwater.

The Boeing Access Road sites have fewer impacts overall, including lower impacts to transportation,
property, or employment. Site M2 would acquire 14 properties and M3 would acquire 13. Most would be

industrial or commercial parcels, although a large portion of the M3 site is a Seattle Police Athletic Association

training facility. Each site includes known hazardous material releases (two on M2, and three on M3).
Construction of Site M3, S.W. Boeing Access Road, could affect a wetland, disturb an axea with a high

probability for archaeological resources, and affect a potential property of cultural interest to Indian Tribes.

S.{O,2 Systern-Wde lmpacts
This section summarizes the system totals for those impacts that can be quantified (such as acres of weflands

filled), and discusses other impacts that are measured on a system-wide scale (such as regional travel impacts).

Regional Tr ansp ortation

Compared to the No-build conditions, the light rail system would slightly reduce daily vehicle trip volumes,

as well as the number of miles traveled by vehicles and the number of hours they spend in travel. The transit

transfer rate would increase slightly with implementation of any of the light rail alternatives. The light rail
alternatives would substantially increase transit capacity in the central corridor and King County, decrease travel
times, increase overall transit system speed and reliability, increase comfort, and potentially result in increased

transit coverage for the metropolitan area. Average door-to-door transit travel time savings, for example, would
be 10 to 17 percent over the No-build Alternative. Year 2010light rail daily boardings for the preferred

alternative are projected to total about 110,0@, and 133,@0 :rnz12}. The N.E. 45ft Street to SeaTac system

alternative would be similar to the preferred alternative (it involves different route choices), and the Northgate to

SeaTac alternative would have 124,N0 in 2010 and 149,000 n2020. The MOS alternatives would have

between 60 to 80 percent of the preferred alternative's daily ridership. MOS A (N.E.45e Street to

S. McClellan) would have 86,700 daily boardings in 2010 and 106,100 n2O2O. MOS B (Capitol Hill to
S. Henderson) would have 62,600 daily boardings in 2010, and 76,900 :rr-2020. MOS C (N.E. 45e to S. Lander
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Street) would have 70,000 daily boardings in 2010 and 87,300 in202O. If the preferred alternative were
extended to Northgate, it would carry 156,400 daily riders by 2020.

The travel capacity in the project corridor would be substantially increased with the preferred alternative.
Measured as "equivalent lane capacity," the person-carrying capacity of the north-south corridor would nearly
double compared to the No-build Alternative.

Regional Land Use and Economic Activity

The light rail system is consistent with and supports the policies of relevant state and regional planning
documents. Urban centers identified in Vision 2020 are located along the route alternatives of the proposed light
rail system. The No-build Altemative, by not providing alternative transportation modes and lessening the
ability of localjurisdictions to intensify land uses in urbanized areas, would not support adopted regional and
local policies.

Net direct project expenditures (inflows of funds to the regional economy) would be about $298 million for
the preferred alternative, $350 million for the Northgate to SeaTac alternative, and $270 million for MOS C, the
least costly alternative. Total beneficial effects to the regional economy from project expenditures would be
$492 million for the preferred alternative, $576 million for the Northgate to SeaTac alternative, and $446 million
for MOS C. These effects would occur over the 8-year period of project planning, design, and construction.

Nearly 14,500 employees (direct total person-jobs) would be expected to be hired to design and construct
the preferred alternative. These projections constitute 6,000'het" new jobs for the preferred alternative, 7,100
new jobs for the Northgate to SeaTac alternative, and 5,200 new jobs for MOS C. The No-build Alternative
would not create the new economic activity and jobs.

Propefi Acquisitions

As designed, the preferred alternative would acquire 145 properties, MOS A would acquire 117, MOS B
would acquire 6, and MOS C would acquire 33. Property acquisitions would range from 103 to 348 for the
Northgate to SeaTac alternative and 101 to 338 for the N.E. 45* Street to SeaTac alternative. In terms of frrll
displacements, the low end of the range light rail "system" would consist of Alternatives A2.2,81, Cl.1, D1.3,
E2,F2.I, and Ml-C. Alternatives A2.I,82.2,C2.3,D3.3,E348L1,F1, and Ml-E define the high end of the
range.

Air Quality
Implementation of any other length alternative would result in lower mobile source pollutant emissions

compared to the No-build Alternative and would support regional plans for air quality maintenance and
conformance. All length alternatives are anticipated to conform to the State Implementation Plan for ozone.

Noise and Vibration

Before mitigation, the preferred alternative would create334 noise and vibration impacts, but atl impacts
can be mitigated. The total receivers projected to have noise and/or vibration impacts is 87 to 456 with the N.E.
45ft to SeaTac alternatives, before any mitigation is considered. Proposed mitigation measures would reduce the
impacts to between 0 and 19 receivers. The Northgate to SeaTac alternatives would affect99 to 556 receivers
before mitigation, and 0 to 32 aftet Under the No-build Alternative, noise and vibration levels in the proposed
corridor would continue to be dominated by traffic, aircraft and commercial and industriat activities. Traffic
noise levels are expected to eontinue to exceed state criteria at several locations in the corridoq including along
I-5, Rainier Avenue S., MLK Jr. Way S., Interurban Avenue, Tirkwila International Boulevard, and International
Boulevard. However, with mitigation proposed as part of the preferred alternative, noise levels inside affected
residences would likely be lower with the light rail project than they are today.

Ecosystems

The preferred alternative would flJ.l2.l3 acres of wetland and 1.60 acres of wetland buffer, remove 2.0 acres
of other wildlife habitat, and potentially impact fisheries at four locations. Total ecosystem impacts would be
similar for the Northgate to SeaTac or N.E. 45s to SeaTac alternatives. The only additional impacts would be
minor effects to Thornton Creek and associated wetlands, if the system extends to Northgate. MOS A and MOS
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C would have no wetland or fish habitat impacts. MOS A and MOS B would remove 0.34 acre of wildlife
habitat from the base of Beacon Hill, and MOS B would fill up to 0.15 acre of wetland. The No-build

Alternative would avoid the impacts associated with light rail construction and operation. Although, because the

regional and local land use and transportation plans are dependent on increased high-capacity transit,

implementation of the No-build Alternative could require that those plans be revised, and this could result in

ecosystem impacts in other locations.

ll/ater Quality and Hydrologt

Implementation of either the Northgate to SeaTac or N.E. 45h to SeaTac alternatives (including the

preferred alternative) would result in very low (24 y{) to moderate amounts of fill in local floodplains. New

impervious surface (1,200,000 ft) would be created with implementation of the preferred alternative. Of the

MOS alternatives, MOS C would create the least new impervious surface. Indirect water quality improvements

from anticipated reductions in automobile use, emissions, and pollutants resulting from the project would not

occur under the No-build Alternative.

Energt

The preferred alternative would consume 0.483 x 10e Btu daily, c_ontributing to an overall regional energy

demand of 567.618 x 10e Btu. The alternative would save 0.934 x 10e Btu over the No-build Alternative. The

full-length alternative (Northgate to SeaTac) consumes slightly more energy, and results in a system savings of
0.859 x 10e Btu. The three MOS alternatives consume less energy than the preferred alternative, but also reduce

regional system energy demand less than the preferred alternative because they carry fewer riders. System

savings range from 0.901 x 10e Btu (Mos A) to 0.719 x 10e Btu (Mos C).

Hazardous Materials

Overall, the hazardous materials impacts from the tight rail alternatives would be beneficial. Existing

contamination on the sites that would be acquired for the light rail project might otherwise remain in place and

potentially migrate. With the light rail alternatives, existing contamination (such as spill sites) or contamination

sources (such as underglound storage tanks) would be discovered and remediated sooner than would otherwise

occur. There are risks associated with potential public exg)sure while uncovering and handling existing

contaminated soils or groundwater. The preferred alternative would affect29 known release sites and 84

potential sites. The N.E. 45e Street to SeaTac Alternative would affect from 24 to 43 known sites and up to 121

potential sites. The Northgate to SeaTac Alternative would directly impact 23 to 45 known sites and up to 123

potential sites. MOS A would affect 8 known and 30 potential sites, MOS B would affect 13 known and 55

potential sites, and MOS C would affectT known and29 potential sites.

Historic and Archaeological Resources

The prefered alternative could adversely affect one potential property of cultural interest and one historic

resowce but these would be mitigated. It would cross three areas with high potential for archaeological

resources and areas with potential resource. The impacts of the Norttrgate to SeaTac or N.E. 45' to SeaTac

alternatives would be grcater, MOS A, B and C each cross one area with high probability for archaeological

resource. MOS B would also affect a historic resource, but with mitigation would avoid adverse affects to that

resource. No adverse effects would occur with implementation of the No-build Alternative.

Parklands

The preferred alternative and the MOS alternatives would affect no park resources, after mitigation. The

N.E. 45e Street to SeaTac alternative would result in the acquisition of property or proximity impacts for 9 to 19

parks and other recreation facilities and 0 to 7 after mitigation. The Northgate to SeaTac alternative could affect

lO to 2l parks and other recreation facilities and 0 to 7 after mitigation. No adverse effects to parklands would

occur under the No-build Alternative.
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S.{O.3 Summary of Significant Unavoidable Adverse lmpacts
The following summarizes the significant unavoidable adverse impacts in each segment.

Segment A
o Between two and ten residences, businesses and/or organizations would be displaced by the alternatives

in Segment A. Although compensation for property and relocation assistance would be provided,
relocation could still represent an inconvenience or hardship.

o After standard mitigation, Alternatives A1.1, A1.2 and A2.1 would have vibration impacts at four, nine
and one residence(s), respectively.

o During construction, temporary lane or roadway closures, truck traffic, parking loss and displacements
could cause significant impacts. Disruption during construction could create economic hardship for
some businesses.

Segment B

r Between four and 20 residences, businesses and/or organizations would be displaced by the alternatives
in Segment B. Although compensation for property and relocation assistance would be provided,
relocation could still represent an inconvenience or hardship.

r AlternativeB2.L would cause significant visual impacts just west of the University of Washington.
o After standard mitigafion, Alternative B2.1 would have vibration impacts at two residences.

o AlternativeB2.I would demolish the University Friends Meeting Hall - a property that appears to meet
the criteria for City of Seattle Landmark status.

o Alternative 82.1 would acquire and shade parts of North and South Passage Point Parks adjacent to
Portage Bay.

o During construction, temporary lane or roadway closures, truck traffic and parking loss could cause
significant impacts. Disruption during construction could create economic hardship for some
businesses.

Segment C

o Between four and 20 businesses, residences and/or organizations would be displaced by the alternatives
in Segment C. Although compensation for property and relocation assistance would be provided,
relocation could still represent an inconvenience or hardship.

r Alternatives C23 and C3 would have significant adverse effects on views toward Mt. Rainier from
Rainier Avenue S. - a designated scenic route.

r Alternative C23 would demolish a portion of the Stewart Lumber Company building - a property
eligible for listing in the National Register of Historic Places and likely eligible for City of Seattle
Landmark status.

o Alternative C3 would acquire and cover part of the Future Sister City Park near I-90.
o During construction, temporary lane or roadway closures, truck traffic, parking loss and displacements

could cause significant impacts. Disruption during construction could create economic hardship for
some businesses.

SegmentD

o Between 62 and 191 businesses, residences and./or organizations would be displaced by the alternatives
in Segment D. Although compensation for property and relocation assistance would be provided,
relocation could still represent an inconvenience or hardship.

o Alternative Dl.3 would cause significant adverse visual impacts by creating high visual contrast along
MLKJT. WayS.
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o After standard mitigation, Alternatives D1.ld, D1.3, D3.3, and D3.4 would have vibration impacts at

six, seven, seventeen and eight residences, respectively'

r fu Segment D, the at-grade.McClellan Station Option (Option A) would preclude the reconnection of
the historic Cheasty Boulevard and Mt. Baker Boulevard. These two boulevards are eligible for listing

in the National Register of Historic Places. They are also considered public parkland resources.

o During construction, temporary lane or roadway closures, truck traffic and parking loss could cause

significant impacts. Disruption during construction could create economic hardship for some

businesses.

SegmentE

. Between five and 16 businesses, residences and/or organizations would be displaced by the alternatives

in Segment E. Although compensation for property and relocation assistance would be provided,

relocation could still represent an inconvenience or hardship.

r Significant adverse visual impacts would occur in the Riverton Heights and Cascade View
neigfrbornoods (E1.2), at the Green River Trail, l.ookout Mini-Park and Foster Golf Links (82), and in
the Skyway neighborhood (E3).

o After standard mitigation, Alternative E2 would have vibration impacts at two residences.

o All the alternatives in Segment E would fill wetlands (1.54 to 2.02 actes). Identified mitigation

measures could replace, and possibly increase, the functional values of these wetlands, but none of the

alternatives could avoid wetland fill.
o Alternatives E2 and E3 would remove mature trees within riparian habitat along the Duwamish. This

significant impact would likely be avoided only by using a different route.

o Alternative E2 would significantly impact Gilliam Creek and the adjacent flood plain if piers are placed

in the creek channel or floodPlain.

o With visual and proximity impacts, Alternative E2 would affect the recreational experience of
Duwamish/Green River Trail users.

. During construction, temporary lane or roadway closures, truck traffic and parking loss could cause

significant impacts. Disruption during construction could create economic hardship for some

businesses.

. Because impacts in forested wetlands are difficult to mitigate, the construction related activities in
forested wetlands could be a significan! unavoidable adverse impact associated with all of the

alternatives in Segment E.

SegmentF

o Between 14 and53 residences, businesses and/or organizations would be displaced by the alternatives

in Segment F. Although compensation for property and relocation assistance would be provided,

relocation could still represent an inconvenience or hardship.

o AlternativeE2..Zand Fl would cause significant adverse visual impacts at Bow Lake and Angle kke
Park, respectively.

r Alternative Fl would acquire a portion of Angle I-ake Park. This significant impact could only be

avoided by selecting one of the other Segnent F routes.

o During construction, temporary lane or roadway closwes, truck traffic and parking loss could cause

significant impacts. Disruption during construction could create economic hardship for some

businesses.

Central LinkFinal EIS
Execative Summarv

s-34 t0/23/1999



Table 5.10-1

Criteria
Summ ofI and Trade-offs

Alternative
Al.l

t2e Ave.
Tunnel

At.2
Roosevelt Way

Tunnel

A2.l
86 Ave.

Short Elevated

M.2
8tb Ave.
Elev

(A

Segment Travel Time 5.3 minutes 5.3 minutes 5.6 minutes 5.6 minutes
Schedule Reliability (operating) Good Good Good Good
Daily Segment Boardin p@ lOl2-02O) 13.200/15.800 13,200/15.800 13.300/15.900 13,300/15.900
Total Daily Svstem Boardines (2010/2020) 12,000/149,000 12,000/149,000 125,000/150,100 125,000/150,100

Travel Time Savings in Segmentr 10-12 minutes 10-12 minutes 10-12 minutes lo-lz mi
Tot l N.w TtusitRnib! (R!ii@*iile, i! 20z)l 36A 36.0@ 36mO 360@

R@delyNo.IlisEti6leirlD.E.Ldoodldou(oi€Eflf22Z2
No. Intersection with Degra4ed Operations (minor approaches) 0
No. Intersections wirh Right-In/Right-Out odly 0 0 0 0
No.SheetClosures 0 0 0 O

No. Ianes Removed 0
s|ftty I@&t N@ Nong N@ Nor.
O.o.alOe"o." Pouo* S** n*uoa'
Fobti.lhsplb@Pa*ilr ltlcdiu lit dim !/t di@ M.<tiM

N@@roded ltderie/Btclrb lEtr..t r4q Ls tlw t w
Freight TruckDeliveryImpact None None None None

RdlDdiEvl@r N@ N@ N@ N@
No. ofBri 000

land Use

sh6r-i6E&EawTdtuq.a ts?.joo 966400 963,mo g50,j0o
Acquisitions and
Relocations

No. ofFull Acquisitions (& Partial Acquisitions) 4 (3) 6 (3) 10 (3\ 2 (4)

Economic Development Indircct Development Impacts l-ow-Medium Medium lpw-Medium l.ow-Medium

No. of
Neighborhoods

Notes: I Estimal€d workto-home transit travel time savings for people living in Segment A when cornpared to the No-build scenario.
2ThisrefectsthenumberofintersectionsdegradingfomNo.buildAltemativel,oSA-DtoI'oSEorLoSFwit}rlightrail,oranincreaseinave

I,oS Frange.
3Theproposed1,300spacepark.and-ridefacilityfortheNorthgateStarionwou1dmeetthehighestestimatedparkingdemdfom

Station and parking structure,
The preferred alternative is identified in italics.



Table S.10-l continued

Alternative

Criteria A1.1
12s Ave.
Tunnel

Lt.z A2,l
Roosevelt Way 8th Ave.

Tunnel Short Elevated

42.2
8th Ave.
Elevated

Environmental Conseouences continued
Visual and Aesthetic Advene hnDacts Low [,ow-Medium I-ow

Air Oualitv Local ImoacC No Change No Change No Change No Change

No. Buildines Impacted bv Lisht Rail Noise 8 (0) 8 (0) 12 (O) 22 (O)

Noise and Vibration6T No. Buildinss Impacted bv Traffic Noise 0 (0) 0 (0) 3 (0) 3 (0)

No. Buildines Impacted by Vibration 95 (4) 100 (9) ll0) 2r (o)

Ecosystems

Acres ofFilledWetlands (shading only) (shading only) (shading only) (shading only)

Wildlife or Vegetation Inpact No knpact No Impact No Impact No Impact

Fisheries Imoact [.ow hw
Water Oualitv & Hvdrolosv Overall Impact lnw Lnw Iow
Geolosv Lons-term lnDact Potential [.ow-None lnw-None [ow-None [ow-None

Hazardous Materials No. of Sites of Highest Concern 2

EMF None

Public Services Potential Service Delavs No Difference No Difference No Difference No Difference(rt
(,
o\ Utilities Short-term Service Disruotion Moderate Moderate [.ow [ow

No. of Known Sit€s Potentiallv Affected 0
Archaeological

No. of Hieh-Probabilitv Arcas 0

$!hi.7 No. ofsib, Adecr.ly A&cEd 0 0 2(0) 2(0)

Parklands No. Sieni l2
Construction Overall Tempo'rary Impacts Medium Medium Medium-[nw Medium-low

f,'lnanclal Analvsls

caoitat $364 M $391 M $335 M $3i3I4
Costs (1995$) Vehicles $0M $0M $0M $0M

Additional o&M
Notes:5Basedonevaluationofhighestvolumeintersectionswithworstpredictedleve1ofserviceineachsegment,pollutantconcentrationsareexpecdtodeceme

6BothmoderateandsevoreimpactsovertheFTAthreslroldsarereported.(SoundbarriermitigationisnotappropriateineverlocationdispdohIy

due to rciadway widening).
7 Numbers in parentheses indicate impacts remaining after mitigation.

The preferred alternative is ident'rfied in italics.



Table 5.10-2
legmgnt B (Universitv District to Westlake Station) Summary of Impacts and.Tradq_offs
Criteria

capitol QII seattle center seattle centerSeattle Center

100/1 I

6Travel Time
Total

No. Intersections with Degraded Operations (oveBll)a
No. Intersection with Degraded Operations (minor

)1
Roadway

No. Lrtersections with Right-In/Right-Out only 0

Lto-10 5s-59t40-50 50

v7

{ Freight Truck Delivery Impact None None N.r"

Fronomic Developnnnt

Acquisitions and
Relocations

Neighborhoods

' Totals depend on whether the potenfi Roy/Aloha sation is built and also whether Convention place station is rebuiil
" Ridenhip under a Nordrgate-SeaTac baseline system.
'Estimared work-to-home tsansit tavel time savings for poople living in Segrnent B when compared to the No-build scenario.aThisrefecFthenumberofintersectionsdegradedforrr.No-tuiuRtternativeLoSA-DtoLoSEorI,oSFwithlightraiI,oranincreas

LOS Franee.
t n{uximom-aisptacement in the Seattle Center Surface parking lot.
"AlternativeBlaistheprefenedaltemative.AlternativeB1bwouldincludeaConventionPlaceStationandapotentialRoy/AlohaSon

excePt the segrnent travel time would be 10.2 to 10,8 minutes. Ridership is shown for albmative Bla.
The preferred alternative is identified in italics.



Table S.t0-2 continued
Alternative

Criteria
Bla,b

Capitol Hill
Tunuef

B2,l
Seattle Cetrter

1r2.2

Seattle Center
'funnelHish-level

Itvr vrlr'|e'.r'bv '!'r.rvr:- YJ 
No llnpact No lnrrract No Inrpact

Acres of Filled Wetlands "- -'-'''- - 
I nrv

wildlifc or vegctalion Intpact Low Low:lyg-diunr !-9v
Hcosystcnts wllotllc ut YvB'urarturr r'rlxrer 

'

Low/Fisheries lntpact - -" "'-'::::'- 
I .ow LowLow Low Low

,t rt ot

Mo/lirrtrt Low Mediuttl

Environmental
Visual nnd Aesthctic

Air

Public Sct

Uriliiics

Costs ( | 995$)

Mcdiunr

Mediunr

Low-Mcdittttt

No

No differeltcc

000
| 10\(t)

@

Ar.hn"ol.rgi.nl _ 
0 2(0) l(0)

r /n \ 'l-5 / li 2-4 $)
n?0l"t]'n"l"d 0 2 u

Marri,,,r Mediunr Mc4tttllt

ial Scrvice

Shorl-tcrnt Scrvice

Additional o&M
ffi 

pected todeclease rvith any alteillative.
,^^^r:^.. ^.,,1 :- ^^a:^.Jorlrr diltinrrlr witlr (orlle ll-t" lta$ed on evalualloll oI lllErrusr vururrE [rrvr&e' 
locatiorr and is ptnicularly dilficult with sortD at-grade

.rllothnrcderateandscvcrcilnpactsovcrlheFTAlhresholdsarulCponed. (soundbaniermitigationisnotapproprialeinevery
--.^^ Dh.,.:^. a,r/l Act. .r^nrv Rrrildinq

i:1l''::fH.f;;f.::::*df';.;;]i*q,,n.v"iu.".iottcou|dacilcsealch
to rr....,L.,.. ..,.rd^, rh,r i'rnrnr< nf rphrrildins Conventiotl Place Station lbr each alternative.

Nunrbcrs reflect the inrpacrs of rebuilding convention Place stalion lbr each altefnative'

rr Higher capital co$ includes nerv Convention Place Station and construction of ntezzanines in new decp (unnel sta(ions'

12 Nuurbersin pat€ntheses indicate inrpacts retnaining after mitigation'

The preferred altenrative is identified in ilalics'



Table 5.10-3
Seqment C (Warflske Stadotr to S. ItftClelLr Street) Summ.rv of lppacts .rd Tlrde-offs

Crtterla C1.1 At-grade c1,2
centeroflander At-grodenorthof

SL LanderSt

Cl3 Elevated north
oflander Street ,il;lffi:*, y:ff::ry C2.3 West of

Rainier Ave,
S. Elevated

C2.4 Rainler
Ave. S.
Tunnel

c3 s.
Massachusetb

SL Tunnel'il|*- 
Street and I-5

Schedule
Daily Segnrent

Total Daily

Average Transit Trqvel Time
ln

Total New Transit Riders

Ll.4-12.?loin.
Good

48,4ffi-53,200t 48,400-53,200t
61

n4,740-W,9ffi1 ruJm-rz790iJ,/
r51

6 min 6 min.

37,000-38,000

tn,wt t24.7m-tn
I 'fff.ffi .o4rootr*s,oo

46,900/s9,100 48,600/61.800

5 min. 5 min.

46,700/59.100

122,80p,n47.400

5 min.

10.5 min.

47,

t24,000t

5 min.

10.6

Transit
151.700-

6 min. 6 min.

37,000-38000 37,000-38,000 37,000-38.000

n-<D"<

36,000

o-5t235 t5-25^5

36,000 36,000 36,000

Iow

Roadway

No. lntersections with Right-

Parking
Removed5

0
Low

38/0
at)

\o
2il23s t5-25t0

for Medium Medium
Medium Medium Medium

Freight Medium Medium Low
Low Low

iiiffi.No.otBrtds.G6iur0oo0oooo

0t200

Iand Use

Econ.

State, Regional and Local Plan
Medium

Dircct I-and [.ow

No. ofFull Acquisitions (&

Medium

Low

Medium

Low

Medium

Low

Medium High

low
Medium Medium

l,ow

Tax
Low Low Low Low

$161.100 $l

Acquisitions 12 (3) ls (e)

2

L4 Q) 14 (s) 27 (r0)

2

l5 (1) 33 (20)

212

Neiehborhoods -ffi to [,ow Ilw low-Medium
Low low

Norcs: r Total depends on which station options are selected. In particular, as it relat€s to the pot€ntial Beacon Hill station.,:T::"":;''1::T"o.j33^T*:r::^T'^"]:19l9Tconsideredsignifcant.RidershipshownissystemmaximumunderNorthga-seaTr.
station. All forccasts are for a Northprc-SeaTac baseline systen vv*rq4r r

3 Estimated work-to-home transit travel tirn savings for people living in Segment C when compared to the No-build scenario,aThisrfecBthenumberofinrrsectionsdegradedfomNo-buildA1ternativet.ftSA-DtoIoSEorLoSFwithligbtrai1,oranincreainavqa
s Cl off-street parking lot near the Beacon Hill Station, C2,4 parking displacerrent is for an off-sfreet lot on S. poplar St.
The preferred alternative is identified in italics.



Table 5.10-3 continued
Alternsdv€

ct3 cl.4 cl.5 c2.4 c3
Rainler S. Massachusetts
Ave. S. St.
Tunnel Tunnel

Crtterla
C1.1 At-grade

center of
Lander St

c1.2
At-grade
north of

Lsnder St

Elevated Elevated Massachusetts
c2.3

l!/levaf,eo i9levrlEu lY,IJN4luusrE west of Ralnier
north of south of Street and I- " *;:;"
Lander Forest 5 right-of-

Ave. S.
Elevated

Street

Visual
AirQualig Ircal knpact No difference

No
difference

No difference

I-ow
No

difference

l,ow
No

No. Suitdings Lnpactedby UghtRail ls (0) 16 (0)

Noise and
Vibrationt'e

Non" Non'
rt^l:--- rt^i;rr6

Wildlife or Vegetation knPact Medium-row t9:* t:ol.:l- *?i:,-- Medium-rpw None None Medium-lnw
Ecosystems

Water Quahty

rvrsuuru_|Jw [.ow lnw
:: i; : ";i::

None None None None None None
Overall ImPact

Gng-term InPact Potential Medium-
None

Medium-
None

Medium-None High-None High-None High-None
Geology Medium-None

13

None

10

None

16

None
No

t7 29

No difference

20
None

23

None

No difference

Sites of

No
v,
s Public

utilities

Archaeological

Construction

Costs (1995$)

Potential Service DelaYs

Short-term Service DisruPtiol

Known Sites
fueas

No. of Sites Affected
No.
Overall TemporarY lnPacts

Additional o&M

Affected

No difforence

Low-Moderate

0
0

Medium-low

$0.3

Low-
Moderate

0
0

0
Medium-

Low

Low-

0
0

0
Medium-

No
difference

Low-

0
Medium-

l-ow

No difference

[.ow-Modera!e

0
0

0

Medium-[ow

$-0.1 M

Moderate Moderate

0 0
0

0

Medium Medium

M
1M

low

0
0

7

Medium

t" poliutant concentrations are expected to decrease with an altemative'
r:^- ^-r :- --*:^,,1--k' 'l.iffir'r'lt uith cnr' t'ase(l on tivilluauuu ur ruEU

sBothmoderateandsevereimpactsovertheFTAthresholdsarereported.(note:soundbarriermitigationisnotappropriateineverylocaon

rail alternatives due to roadway widening).
e Numben in paren0reses indicate impacts remaining after mitigation'

The preferred alternative is identified in italics.



Table 5.10-4
McClellan Street to Access Road and Trade-offs

Alternative

D1.1c
MLKJT. Way S.
4-lane At-grade

Dl.ld
MLKJT. Way S.

2-lane At-grade

Dl,leMLKJn
Way S. At-

grade 'Hane

DI.lf MLK
Jr. Way S. At-
grade 2-lrne

DI.3
MLKJT. Way S.

Combined

D3.3
Alaska SL
Crossover

10.5 min. l0.l-1l.3min 10.2-11.4
ScheduleReliability(Operatine) Fat Fair Fat Fair Gd Fair Good

00/15,300 12,100/15.300 12.100/15.300 rz.root
Transit Total Daily System Boardings' (2010/2020) 123,3001 r23,3001 t24,W0tr23,300n48,200 123,300n48.200 r24,300n49A00 r'2A,t0f,/1492W

l8 to 19 min. to 19 min. 18 to 19 min. I t8 to 19 min. 18 to
TdlNdldRi.td.(R!si@Fu.,i.2010) _ 360@ 36O00 36,000 36!00 !61000 36!00 36nOO
No.InlersectionswithDegadedOperations(overall)3 I 4 I 5 1 Z l
No. Intersection with Degraded Operations (minor

J3756298approaches) ,,
7

No. Intersections with Right-In/Right-out only 39 39 34 34 39 16 16
Roadway

Iow-Medium Medium
on-streetlotr-stre'etPuhnsspmsRemovd 3D84 3tl6g 31232 3t/32 zttzg 6s-71n47 +6-5ill7l
Potential for Soillover Parkinp Hioh llioh lrich Hinh qi-L

v)
5

Non-motorized

Freight

Medium

Medium
low

Medium Medium
Low

Medium
Low

Medium
[.ow

Navigable

Land Use
state, Regronal and Local Plan consistency High High High High Mediu* M"dir*-Hi*t M"dioln-Hiuh
Direct l,and Use Impacts High Medium-High Medium-Hieh Medium-Hish Medium-Hish Hiph HiEh

Fronomic Low [,owDorclolirai shdGrdErtwrvrql'd tuA?(o ill6,roo i14l.7oo illtjoo al?4- eslioo i2i9J0o
A.qufid@n NoofFdlA&uidli@(&Ikrri,lA&ui{rili@) 110092) 63 OOj) 8.i(1j6) 7l039r @Om) l91O5S) l430lo
Relocations

Nds!b.d""d' 3Y:+4ffi @ !1d'," r"i,:-Y.d'- I",",'Y4t- r"'-M"d'- I'i.dt- M"dt* M,;ii-_ ---_- Saidaddq M.dih Mr'ln,- Mdn,- Mrn,- MrL,: u,-L ...,
N_@, r lihdEEhd.fup n!E[ hE !l{aEu@-sq-@ Girr.@system,j Maximum ridenhio foecasts with a Northcate-SeaTac

: Estimated work-to:home transit travel time-savinss for; E:stimated work-to-home transit travel time savings for people living in Segment D when compared to the No-build scenario.
"Thisrefectsthenumberofintenectionsdegradedforrr.No:buildAItemativeLosA-DtoLosEorLoSFwithlightrail,oranincreaseinaveragedeyorvol
r ne E -^---I*lr.rys*Off-street parting displacements.arefor partial commercial property displacements only.

The prefemi alternative is identified in italics.The preferred is identified in italics.



Table S.l0-4 continued
Allcrnalivc

Critcria
Dl.lc

Ml,K Jr. Way S.
4-lanc At-gradc

Dt.ld
MLK Jr.
Way S.

2-lanc At-

DI.Ie MLK.lr.
Woy S. At-grade

4-lane

Dt,lf
MLK Jr.

WayS. At-
gradc 2-

Dl.3
MLK Jr.
Way S.

Conrbincd
Profilc

D3.3 D3.4
Alaska St. 37"'Avc. S.

Crossovcr 'funncl

Adverse lnrpacts

Local I

Noise and
Vibration?r

Ecosystenrs Wildlifc ot
Fisheries

Watcr Qualily Ovelall lrnpact

conlinucd

Wetlauds

Itail Noisc
299

0

Low

52 52
231 t4

0 0

0. | | acrcs
Low
None

I I acros 0.tl
Low
None

Higlt

241
273
't ('l

None

Low

58 (l
0.il0. | 5 acrcs

Low
None

Low

None

Lo'rv Low

Mcdiunr

&H
Enclgy No difference No differencc No difference No diffelencc No difference

No
differ'encedi ffcrencc

Long-tciln lnlpact Low-None Low-None Low-None Low-None Low-Nonc Mcdiunr-Nonc
Mediunr-

None

Haz:tdous
Materials

ll 4l565050No. of Sites of Highest Concern

fl "_ t'tme none roe --lt=g.t"- nonc roe noe

Public Servic Po(cnli.l Sfli@ Ddrys M.nnnnJ-s lrw Mediom ljwMediunt Mcdiurn-Low Mediultl-
None

a
AtJ Puhlic Scrvices Polential Selvice Delays

No. of

Mediurn

Moderate Modcrate

Potentiall 0
(0-lAlchacological No. of

No. of Sites

I

l0

Costs (1995$) $0M
-$0.7 M -$0.7

$20t M
$0M

-$0.7 M -$0.7 M

$3s6 M
$0M

-$0.1 M
Total Additional Annual O & M

Norca: : Bo$d or .vatu.mn or nrgEll rcrurrc ro|q:grr;;-vi'h '.o'{ 
prcdh.d t 

'.1 
of sd{ie in octr seemrx. p-ldrnt codnnltions aE dp€d.d b de|!{.e wlrh .nv albrMtivc

.*,*.,^ffiiilid;6Efi.A:ia;J6;;i;liie.n T. ;i i'itbF h'6 in dsy loca'iotr.na i' ponicuhdy difrux $ith $tu d-Bddc righ nil
alterrralives due to roadway widening).
n einiial cost de$ends on ivhether MiClellarr Station is at-grade or elevated.

" Nu'rnbers in paientheses indicate impacts remaining after mitigation.
The prefere<l allernative is idenlified in italics.



Tabte 3.10-5
Segment E (Tukwila) Summary of Impacts and Trade-offs

Alternative
E1.I

Crlteria Tukwita International
Blvtl Combined

profile

Bt.2
Tukwlla Internadonal

Blvd. Elevated

E2 E3
Interurban Ave. MLKJT. Wav S.

Servlce Level

$ggment Travel Time 7.6 min. 6.9 min. 14.6 min. I l.O min
Schedule Reliab.jliqfOaerating) Good Good

Transit

Time Savines in 5 min. 6
Total New Transit Riders (Reeionwide. 2010) 37.fi)O 36,000 37.Un
No. Infersections with Dep@ded Operations (overall)'
No. htersection with Degraded Operatio4s (m1i4qq approaches)

No. Intersections with right-in/rieht-out only
No. Sfre€t Closures

Roadway
No. Ianes Removed

Safety Impact Medium Medium
O4qSet/Off-strrept Parking Spaces Removed" otL'24 0nt2 0R14 ot2ffi-4ffi

v)
As

Potential fon Spillover Parkinq Medium Medium
N@-brdi4d F.d..tidBiq.L I@&t Mediud rN riw td

'Ird. D.livqy I@..r M.diu M.diu Medi@ t w----_ RailD.ilv&vlnp&t !r.<[u l4q4u6 M.<tM rN
Navigable Waterways No. of Bridge Crossings

Envlronmental Consequences

State, Reeional and Local Plan Consistency Medium Medium
Land Use* :* Direct [and Use Impacts Medium-low Medium-Iow Medium-l.ow Medium

Indirect Development Impacts Inw Low
Economic Development

Slo4-tern Property Tax Lnpacts $51,000 $27,100 $2.100 $31.900
Acquisitions and
Relocations

No. ofFull Acquisitions (& Partial Acquisitions) 16 (74) Z (63) 5 (62) t6 (94)

7
Inpact to Neiehbodrood Quality low-Medium Low-Medium lnwNeighborhoods

Medium Medium Medium Lnw-MediumSocial Barrier

Notes:1RidershipforecastswithaNorthga!e-SeaTacbaselinesys!em.Variationsinsystemwideridershipof2,000ormoreeoonsidedsip
'Estimated work-to-home tansit travel time savings for people living in Segnent E when compared to the No-build scenario.3ThisrefectsthenumberofintersectionsdegradedfornNo-buildAlternativeLoSA-DtoI,oSEorLoSFwithlightrail,oranincreeinav*ag

LIOS Frange.
" Off-str€et parking displacements are for partial commercial property displacements only,
The prefened altemative is identified in italics.



Table S.1G5 continued

Alternative

Criteria
EI.I E1.2

Tukwila Tukwila
International Blvd. InternationalBlvd.
Combined Profile Elevated

E2 E3
Interurban Ave. MLKJT. Way S.

Environmentd Conseouences continued
virul md aErhdic Adtg* I@.t M.di@ Hisb Hjrt M.di@'gilh

Air Oualitv Incal ImpacC No Impact l!9 Impact No Impact No Impact

No. Buildines knpacted bv Usht Rail Noise 56 (0) 109 (0) 26 (0) 25 (0)

Noise and VibrationEe No. Buildines Impacted bv Traffic Noise 99 (0) l l0 (0) 25 (0)

No. Bdldiort b.oEdbv Vtrdd 23 (o) 0 (0) 2 (2) u(0)
Acresof FilledWetlands 2.02acres 2.O2acres 1.54acres l.6l acres

Ecosystems Wildlife or Vesetation lnoact Hieh High Very qlCh very High

Fisheries Imoact low [.ow Hieh Medium-High

lnw-Medium low-Medium High Medium-HighOualiw & Hydroloey Overall Irrpact

F-nerov No difference No difference No di$erqqcp No difference

.rLr ld!-brd IEo&t Fdotial Medi@N@ M.<U@N@ ttrsn-r,P gtlh-Ilw

Hazardous Concem 13

EMF

Public Services Potential Service Delavs Medium

None

[ow
U)
55

Utilities Short-tenn Service

A,"h!'toe"d G;ffi6a"* r(o l(o lo) 2(o)

ItildtC Na of s .! Alhq*ly A&d.d 0 0 2 (o 1 (0)

Costs (1995$) Vehicles $0M $0M $l7M $loM
Tobr Addidsl A@dO & M $0M $0M 54.9M S3.5 M

N6: t E8.a 6 6r}[id of Ldsh6l d& iddedd rt[ Blt F!d.i.d lEr of rdyio b dd..sed, polr@ ocdrdN e.aetd b ddae strh.:v.tbdic
.BdhD&!Eude@iq..!Mrh.FrA&sbldr@rFib4 (sddldb&iadti8.ddLior.lFpttu ir.E tr.doudnldicuLdydfi.utriitm*8Ed!ng|ttdl.lddis.h.lobrduy

I N@bd ir fcdh.e lndLtE ilp.cr t@lrdJu .nd *drda
l}e ti.d.ln@riE n lblndl b tr.li4.

No. of Known Sites PoGntiallv Affected 0 0 2 (0) I (0)

C@!ted@ O&tdl T@rquv ltdrB M.diuE M.diu M.diu lvi"lu



Table 5.10-6
Segment F (SeaTac) Summary of Impacts and Trade-offs

Alternatlve

Criteria Fl F2.l
Int. Blvd. Wa. Mem. Park
At-grade Cty. Ctr. West

F2.3
F2,2 ll/ashington F3.1

Wa. Mem. Memorial W. of Int.
Park Parh, Elevatcd Blvd.

Cty, Ctr. East east of 2&h Ave. Gr. Knolt
.s.

;#i{:: T##' F4 Int'I Blvd.
to286124tr

Segment Travel Timer 6.2 min. 6.7 min. 5.1-5.9 min. 6.5-7.2 rnn. 5.1 min.

Schedule

v)
s

Navigable

Total Daily System Boardingsz (20 lOtzO2O)

No. ofBridge Crossings

State, Regional and Local Plan Consistency Medium-High
Land Use

High

[.ow

High Medium-High

Medium-low Medium-Low

Medium- Medium- Medium-

Direct land Use Impacts

Short-tenn
Acquisitions and No. ofFull

Medium-low

Neighborhoods Impact to Neighborhood Quality Low [,ow Low

Notes: ]Thisrangerefectstlteimpact'ofaddingfepotentialNorfSeaTacstation.Forthepurposesofanalysisitwasonlyassociatedwith2ofthe5alternativ
j Variation in systemwide ridership is within the margin of e,nor in the model and therefore not significant. Ridenhip shown is with a Northgate-SeaTac baseline +system.is within the margin of e,nor in the model and therefore not significant. Ridenhip shown is with a Northgate-SeaTac baseline +system.

rvel tirne savings for people living in Segment F when compared to the No-build scenario.' Estimaied work-to-home tansit travel tirne savings for people living in Segment F when compared to the,RefectsthenumberofintersectionsdegradedfomNo-bui1dAlternativeI-oSA.DtoLoSEorFwithlightrail,oranincreaseinaverage

range. Where range is shown, impacts may vary due to station options.
' Off-street parking displiacements are for patial cornrnercial property displacements only.

The oreferred alternative is identified in italics.



Table 5.10-6 continued

Alternative

Criterla
F2.l

t1"11*9. *?#;*
At-grrde ctv. Ctr. west

F2.2 F2.i t{ash.ingta' 
--.F3:1- . *Ti?*. F33 West

Wa. Mem. Memorial Park, \il. of Int. Bhd. of Int,l F4 Int'l Blvd.
Park Elevateil east of Blvd. Maln BIvd./IMC to 28et24b

Cty. Ctr. East 2* Ava S. Gr. Knotl Term.

Environmental Consequences condnued
Virul !r.t larb.iic Altue ltrDr.e M.dm t4-Mcd M.diuE r.e rre r.t kFM.r|. rt*Med
Air Quality Local Impact6 Mitigable

violation
Beneficial No Change No Change NoChange NoChange NoChange NoChange

No. Buildings lnpacted by Ught Rail
0 (0) 0 (0) 6 (0) 0 (0) 4 (0) 4 (0) 0 (0) 2 (O)

Noise and VibrationT No.BuildineslmpactedbvTrafficNoise 0 0 0 0 0 0 0 0

No. Buildines Impacted by Vibration

Acres of Filled Wetlands No Impact No Impact No Impact No k[pact No Inpact No knpact No hnpact No Impact

Wildlife or Vegetation Impact Medium Medium Medium
Medrum- Medium- MediumMedium Medium

v2
5

Ecosystems Hieh HiL
No* l* N*

Water Quality & Overall Impact low low Low-Medium Low Low [,ow

E!q!v t{o lo|ct No I@rct No llrr&t l{o l@et No tq{ct No bdct No looa.t No lltD&t

ffir-:"ro-l-*cpd.rirt t--t* u.ai--r-" nd-N* l*-l* rr*t',1* t*N* r-'** to*-tt*"
-]m;Gd! 

No. ofstE ofrnrbatc.@ 30 24 21 19 25 
-26 

29 30

N@ N@ N@ Noo. Nd. N@. N@ N@
Potential Service Delavs Moderate [.ow Low l.ow Low [ow [.ow

Udlrid Sbdt-rsEsavi..Dtrupdd Hisn M.diu M.<Uu lvLdt@ Mldiu leLdion lt di@ Mcdiu

-..: 
No ofr@ Sib.A$rFlosel-I;;m1; 002(0)ooooo-triitdtc No dsicr Adwly af&d.d 0(' r(0) 1(0) 0 1(0) 1(0) 0 0

No.-corrncoo o"a.llrcoocrvtorc.rr uoauu vcoiu ucaiu rrrcaim ueoiun tucoiua ucou vcaim

Capitalt $l7z$181
$t7u1,87 M $t97tzttM s223M $179/$190 $188/$198

M $208 M $210M
Costs (1995$)

Total Additional M -$0.1M -$0.1 $0M -$0.4 M

Notes:6Basedontheevaluationofhighestvoluminters€ctiorswithworstpredictedlevelofserviceineachsegrnent,pouutantconcentrationsexp*tedtofr
?Bothunderarandseverein6actsovertheFTAthresholdsarereported.Thenunberinsideparnthesesisafermitigation.(soundberdd

lonr at-grade light rail altprnatives due o roadway widening).
tapital costs tary depending on wbethe.r the alternative connea to a Segsrnt E aitemative on either Pacific Highway or SR 518'

Nuurben in parentheses indicate inrpacts remaining after mitigation.

The preferred alternative is identified in italics.



' T.lrL S.10-7
Mtlrten$ce Bale Slter Sumurrv oflpDacb ard Trrdc-ollr

^li.dtht
Crlterla

Ml-D MI-E
Ml-A Ml-B Ml-C Ralnler Ralnier

S.Lander S.Lander Atlanfic/ Brewery/ Brewery/
St St. CentralA Roadway Alrport

Express Wav

M2 M3
N.E. Boelng S.W. Boeing
Access Rd. Access Rd,

Servlce Lwel
IncrerBntal Access Travel Time low low [,ow Low t,ow Medium Medium

Transit Points

Non-Revenue Service Hours Low lnw Medium Medium

Roadway

No.IntersectionswithDegradedOperations(overall) 0 0 0 0 0 0 0
No. Intersection with Degraded Operations (minor 0 0 0 0 0 

^

No.StneetClosues 2 2 2 3 10 0
No. lanes Removed

O!{IrcrPrddnAsp$Roded0000000
N@pbipd R<t lti@lBLebl@rct rs rd Id rd r.w rd Not@r

Truck Delivery Impact Medium Medium Medium Medium Medium L,ow Low
Rail Delivery Irnpact Medium Low low low l-ow tow Low

Freight

Navigable Waterways No. qllridge Crossings

Envlronmental Consequencet

Stato, Regional and local Plan Consistency Medium Medium Medium Medium Medium Medium Hishland Use

Low I,ow [.ow lnw l.ow low Low
' shdr-EElropdry Td lop!.b 9233.300 9150,300 32€59m 9288,100 gm5,@0 9r55.E00 S96,rm

No. ofFull Acquisitions (& Partiql Acquisitioqql l0 (0) 14 (7) 6 (0) 13 (0) 18 0) 14 (1) 13 (1)Acquisitions and
Relocationsr No. of Housing Units Acquired

Neighborhoods
Lnpacr ro Neighborhood Qualiry No No No No No

difference difference difference difference diffeJnce No difference No diffbrence

Social Barrier Iow

The preferred altemative is identified in italics.
Notes: I Site M3 displaces a Bingo ball and police shooting range, all other displacements are industrial land uses. There are no partial encroachments.



Table 5.10-7 continued

Alternative

Crlteria M1-A
S. Lander St.

M2 nfi!
N.E. Boeing S.W. Boeing
Access Rd. Access Rd.

M1-B M1-C M1-I) M1.E

Elvhm€ntrl Co!.!I!@r @d@d
and Aesthetic Adverse Inw low l.ow low

AilQudit! rdrl I6t&C NolEm.t NoInD*t NoIdD.ct Notmdtt NoIlE-t No IEDrct NoIhDat

No. Buildines knpacted by Ueht Rail Noise 0 0 0 0 0 0 0

Noise and Vibrationa'6 No.BuildingslmpactedbvTrafEcNoise 0 0 0 0 0 0 0

No. Buildi

Wildlife or

00
AcresofFilledWetlands 0 0 0 0 0 lBufferloss lBufferLoss

Ecosystems None None None

Fisheries None None

Water

Energy

Low [.ow

No difference No

low
No No No No difference No difference

difference difference

c@losy L@i-r{nlDe.tFoaati.l lrs td hn' Id Id Lw Mcdim

tLa!&$MrbrtsL No.ofsl!.ofcel(! 12 12 14 4 
' 

4 5

None None None None None None

Short-term Service low Low

No. of l(nown Sites Potentiallv Affected 0 0 0 2
A@# .:Nr 

dnid-prob"bili 
"A*, 

0 0 0 o o I 1

Historic6 No. of Sites Affected

kd&it Nc siEiic{6rlvtwct d 0 .0 0 0 0 0 0

Caltndi@ olfrU T@dtr ld@lr lrcdiu I'i.du M.diu MG.liM M.diu rlw Merlud-lnd

coln (r995$l Coitd Clobl cor *1t! A@!.t $ll3-$126M l98M $1@M $112M S1!6M {99-tll8Y S9&t126M

@EdbElof@i.ein@[!.snot,r.gi@dpo!!t rr@lEti@r@dpebdtod..@with&v.ltdDrtiE
' Bolh t!od..{. &d !.l@ iDD&rt .E lL. FTA t!6hoLL n Epcr.d
:Cajt l dl! vdy.6ddi!s lo rh. ee |).6Fy for.!.ltltd!dE Mb'
'Nuobgr i! laalbs€ ldlcd. i4.ca tE4idle .nft Dj68$d

Tt !.rtu ilrlElldircbid@dn dbit li6



S.I1 FINANCIALFEASIBILITY

The following discussion summarizes the financial aspects of constructing and oper'ating the light rail
system. The overall costs of the system alternatives are compared to costs inthe Sound Move budget. The
costs are then compared to the revenues for the project; the discussion of revenues explains Sound Moveb
assumptions and the results of recent analyses. This section also discusses how local revenues and
expenditures would be distributed by subarea within Sound Transit's three-county district, which includes
five designated subareas: Snohomish County, north King County, south King County, east King County,
and Pierce County. (Sound Move provides that local tax revenues will be used to benefit the five subareas,
based on the share of revenues each subarea generates. By the end of the first ten years, each subarea's
local tax revenues must balance with the expenditures to which those revenues are applied. In practice, this
means higher-than-projected light rail or other project costs in the north King County or south King County
subarea would have to be covered by local revenues collected in that subarea or by other sources of funds.)

S.l{.{ Gosts
The total costs for the light rail project combine the segment capital costs, the costs of any potential

stations, vehicle costs, maintenance base costs, and operating eosts. Each of these cost items can vary
depending on the choice of alternatives in each segment, the length of the total line, the decision whether to
build any of the potential stations, and the choice of the maintenance base site.

Table S.11-l summarizes the total costs for the preferred alternative and the MOS alternatives,
including costs by subarea.

The preferred alternative and the MOS alternative costs are based on route and station altematives
selected by the Sound Transit Board. The total cost for the preferred alternative is $2,066 million, which
exceeds current revenue assumptions by $216 million. Other combinations for N.E. 45e to SeaTac system
would result in a system that would be as high as $2,456 million, or as low as $1,774 million (1995$). The
Sound Move budget for the system was $1,736 million (1995$). An extension to Northgate could add
between $343 million to $434 million to the project costs, including segment construction costs and the
costs of additional vehicles.

The subarea budget issues for the preferred alternative are primarily in the Norttr King County subarea.
The cost for the preferred alternative in the north King County subarea is $271 million higher than the
Sound Move budgel and it is $60 million over the budget in the south King County subarea. The increases
above the Sound Move budget are attributed to the inclusion of the Lander Street tunnel with a Beacon Hill
Station shell, the inclusion of a community investment fund in Rainier Valley, and changes to respond to
plans for a new p.rssenger terminal at Sea-Tac Airport. The project also assigns all costs of a maintenance
base to the initial phase. Other changes or costs are due to project enhancements as well as revisions of
cost estimates, particularly right-of-way.

t"ot-t'tt-"ffiT#"S3;t"o"'"mrt";$"1{,i?l;ff 
iSif;,iil""t*"-"n"'*u

Capital Range
South King Subarea Central Link

MOS A: N.E.456 to
McClellan
MOSB: CapitolHillto
Henderson

MOS C: N.E.45'to Lander $879
Sound MoveBud.set

$r,089 $108 $103 $1,300

$92s $113 $103 $1.142

$1,300

$1,142

$1,078

$325 $1,736

$9s $103 $1,07s

$1,411

Note: heferred altemative and ninimum operating segnent costs reflects additional engineering beyond the conceptual design information
used to comparc impacts of segment altematives.
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5.11.2 Revenues

The revenue sorrces for light rail construction and operations include farebox rev€rlues; local tax

revenues, bonds, and federal funding.

The primary light rail operating revenue source would be the farebox; Sound Move projected that

farebox revenues would cover approximately 55 percent of operating costs. Current projections indicate

that the actual fare recovery ratio for the preferred alternative could be as high as 68 percent. The total cost

for the preferred alternative, as identified by the Board in February 1999,to carry forward into preliminary

engineering, exceeds the costs budgeted in Sound Move.

Sound Transit has two dedicated local tax sources: a 0.4 percent sales and use tax, and a 0.3 percent

motor vehicle excise tax (MVET). Voters authorized both in November 1996, and the taxes went into

effect April l,lgg7. Over the ten-year initial phase, the sales and use tax is expected to generate $1,655

million for all of Sound Transit ($1995). This is about $117 million higher then Sound Move originally

projected. In the same period, the MVET is expected to generate $444 million for all of Sound Transit, in

the same range projected for Sound Move.

Sound Transit anticipates issuing $1,102 million in bonds (1995$) between 1997 and 2006, with bond

proceeds funding approximately 29 percent of the overall capital progam. To date, Sound Transit has

issued $350 million (year-of-expenditure (YOE)) in bonds. The anticipated total bonding amount is

relatively conservative in relation to other national New Start projects (see below). It is also far below

Sound Transit's statutory debt limit, which is 1.5 percent of assessed valuation within the Sound Transit

district (giving a bonding capacity of approximately $2.6 billion n 1997).

sound Move assumed a total federal funding level over the ten-year initial phase of $727 million

($1gg5), or $g05 million (yoE). of this, $550 million ($1995) was assumed for construction of the caprtal

costs of light rail, or $694 million in YOE dollms. The preferred alternative identified by the Sound Transit

Board would require $943 million (YOE). Achieving this level of federat funding within a ten-year time

frame would require obtaining higher annual federal appropriations than have ever been appropriated to

any single project over the same period. To achieve this funding level, Sound Transit anticipates

requesting appropriations that extend beyond the project construction period. Sound Transit would need to

develop interim financing options in anticipation of federal funding. These options are within Sound

Transit' s fi nancial capacity.

S.{{,3 Feasibility
Sound Transit would have adequate financial resources to build and operate the light rail within the

ten-year initial phase, provided it receives federal funding consistent with the Financial Plan assumptions or

has the assurance, through a Full Funding Grant Agreement (FFGA), of receiving the funds in future years.

The financial analysis of the light rail program is consistent with the ability to deliver the program within

budget.
The total cost of the lowest cost light rail alternatives are within Sound Transit's costs affordable with

current revenue for light rail. There may be room in the Sound Move budget for the Board to select other

than only the lowest cost alternatives. However, the total cost for the preferred alternative exceeds the

costs affordable with current revenue, given curent assumptions for local revenue and federal funding.

This issue can only be addressed by the Sound Transit Board, in the context of the final selection of the

alternative to be built. The Board has the ability to either modiff the preferred alternative to reduce costs,

seek additional grants, or modify financial policies to increase revenue available to the light rail project

From an overall project standpoinf or from a federal-funding standpoinq the Central Link Light Rail

Project can be built within the revenue currently affordable by Sound Transit.

Central LinkFinal EIS
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S.12 ENVIRONMEI{TAL JUSTICE

A comprehensive evaluation of the project's potential effects on minority and low-income populations
is described in Appendix G - Environmental Justice, as required under Executive order 12g9g and the U.S.
Deparfinent of Transportation's order on environmental justice (DOT Order 5610.2). Environmental
justice in Department of Transportation decision making requires: (l) a fair process of developing and
selecting the alternative to be funded that involves meaningful outreach to, participation of, and
responsiveness to minority and low-income populations; and (2) non-discriminatory treatment of minority
and low-income populations.

The environmental justice analysis describes the public process for the Link light rail project, and
evaluates whether the project would have a disproportionately high and adverse effect on the minority and
low-income populations of the Sound Transit District. Consistent with the DOT Order, offsetting benefits
to the affected populations and mitigation and enhancement measures are considered. In response to
concerns raised by some members of the Rainier Valley community, the environmental justice analysis
compares the impacts and benefits of the preferred alternative with an alternative that would replace the at-
grade alignment in the Rainier valley with a tunnel the length of the valley.

In evaluating the project's effects on the minority and low-income populations, Sound Transit
conformed to Deparrnent of Transportation ("DoT') requirements and consulted with both the Federal
Transit Administration ("FIA") and the Environmental Protection Agency (.,EpA'). The primary
conclusions reached are summarized below.

Public Outreach

To assure a fair process, Sound Transit engaged in public outreach from the initial project planning
stages through the completion of this Final EIS. Sound Transit has used public input toidentify Link light
rail project alternatives, impacts, and benefits. As part of this public process, Sound Transit has also
implemented meaningfrrl outreach to minority and low-income communities to assure their active
participation in the project's development. These efforts include the establishment of telephone hotlines in
Chinese, Vietnamese, Spanish, and Amharic, and Tigrinya; translation of Sound Transit informational
materials and distribution at numerous community events; Sound Transit presentations at community
meetings; and the establishment of a Sound Transit field office in the Rainier Valley, an areawith high
numbers of minority and low-income residents. Southeast Seattle's participation in project development
and the environmental review process demonstrates how minority and low-income poputurion, have shaped
the alternatives considered in the Final EIS and the elements of the preferred alternative.
Project Etfects.

Using the information presented in this Final EIS, Sound Transit has completed a comprehensive
evaluation of the preferred alternative's impacts and their potential effects on the minority and low-income
populations of the Sound Transit District

A number of impacts identified in the Final EIS would not be differentially distributed among different
minority or low-income segments of the population. These include impacts toecosystems, including
wetlands, freight movement, water resources, and geology and soils. These impacts were not considered
further for environmental justice purposes. Minor adverse impacts or beneficial impacts also were not
further considered for environmental justice putposes. These include impacts relating to hazardous
materials, public services, visual resources, parklands, historic and archeological resources, and
electromagnetic fields.

Other impacts identified in the Final EIS, however, could be disnibuted differentially :rmong minority
or low-income populations. For the preferred and most other alternatives, neighborhoo(noise and
vibration, and transportation impacts would be minimized through design modifications and the use of
mitigation measures. These modifications and mitigation measures include reducing the right-of-way for at-
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gade alternatives to reduce displacements; the installation of residential sound insulation and' where desired'

sound walls; and additional traffic signals, pedestrian signals, parking mitigation' and streetscape improvements'

Residential and non-residential displacements, and construction impacts could have statistically greater

effects on minority and low-income populations. This conclusion was ieached after quantifying the effects of

residential displacements identified in trre rinat ErS. This analysis indicated that residential displacements

would unevenly affect minority and low-income populationr. Mo,t of these residential displacements would be

concentrated in the Rainier valley. sound rransit inservatively assumed that non-residential displacements,

which would also be concentrated in the Rainier Valley (although displacements in other areas such as Thkwila

would also occur;, and temporary construction impacts, would also unevenly affect minority and low-income

populations.
The effects of the displacement and construction impacts, however, would be substantially mitigated'

Displacement impacts would be mitigated through sound Transit's provision of relocation assistance'

commitment to minimize the effects of displacements, and other measures' Temporary construction impacts

would be substantially mitigated through a variety of mitigation measures, including preparation of detailed

construction traffic ptans inllose coordination *itt local jurisdictions, and scheduling traffic lane closures

during off-peak hours to minimize delays during periods of higher traffic volumes as much as possible'

Project BeneJits

Substantial benefits would accrue to minority and low-income populations through the implementation of

the preferred alternative. These benefits include: improved access to transit, transit travel times savings'

expanded access to employment and other amenities, streetscaping and other improvements' and the potential

for increased economic development'

Improved access to transit results in transit travel time savings (discussed below) and other benefits to

individuals and businesses. The analysis of demographic composition of the areas within one-half mile of the

proposed stations (the area in which improved u"""r, to transit benefits would be greatest) indicates that 41

percent of residents living near proposed stations are likely to be minorities and 20 percent are likely to be low-

inCOme, Y ? -L- n ^:r ru^:^^+ .F!,o

Transit users would experience substantial travel time savings with the central Link Light Rail Project' Tht'

average savings for neighborhoods near all light rail stations is eight minutes' It is estimated that minority and

low-income residents would receive 3g percent and25 percent, respectively, of thetotal reduced travel time

savings experienced by residents near light rail stations under the preferred alternative. Rainier valley residents'

for example, would *un" * average of 18 minutes of travel time, more than any other neighborhood and more

than nvice the system-wide average'

The Central Link Light RaiI system would provide substantially better access with lower travel times to

major employment and activity centers, such as-downtown seattle, sea-Tac Artport, and the university of

washington. Minority and low-income residents would receive 47 percerfiand 17 percent' respectively' of the

total increased employment access experienced by persons living near light rail stations' For example' after

Link opens, Rainier Valley residents would have rnore than 195,000 additional jobs within an hour's ride by

transit. when compared with today, their access to education would more than double' and access to health care

services would increase by 27 percent'

secondary benefits of light rail systellNi to the communities in which they are located include area

beautification and other improvements and amenities provided as a result of increased investment or activity'

Animprovementprogramforexistingstreetrights-of-wayisbuiltintothepreferredalternative.These
improvemen6 generally include upgraded pedlstrian uro"rriti"r, such as wider sidewalks, signage' crosswalks'

and improved bicycle fLilities, as well as beautification features, such as sfieet trees and other landscaping'

lighting, and public art. These improvements would be concentrated along MLK Jr' way s" S' Edmunds street'

S. Henderson in Segment D and iukwila International Boulevard in Segment E'

Cental LinkFinal EIS
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Because light rail exposes riders to new areas and businesses, and increases pedestian activity in
station areas, being located near the rail line may be economically beneficial. The benefits of transit-
oriented economic development can include: improved mobility; access and environmental conditions
within communities; more affordable housing; more efficient urban form; and urban redevelopment. As
with access to Eansit, transit travel time savings, and access to employment and other amenities, these
secondary benefits would likely be provided principally to those located near stations.

Finally, Sound Transit has also proposed a local $50 million Transit Oriented Community
Development Fund (Motion M99-14, adopted February 25,1999), to benefit the Southeast Seattle light rail
corridor. This fund would benefit the minority and low-income residents in that area.

Environmentul fusfice Conclusions

The preferred alternative would not have disproportionately high and adverse effects on the minority or
Iow-income populations of the Sound Transit District. Many impacts associated with the preferred
alternative would be eliminated or minimized. The remaining impacts are limited considering planned
mitigation measures and the context of the Central Link Light Rail project. The impacts are not
disproportionately high and adverse, particularly in light of the offsetting benefits to the minority and low-
income populations.

Rainier Valley Tunnel Alternative

In response to concerns identified by Rainier Valley community, Sound Transit compared the impacts
and benefits of the preferred alternative with an alternative that would replace the at-grade alignment in the
Rainier Valley with a tunnel the length of the Rainier Valley. Sound Transit had previously evaluated the
environmental impacts of the Rainier Vatley Tunnel ("RVT) proposal in a separate Report and concluded
that it is not a reasonable alternative. That report is included in Appendix Q of the Final EIS. The
comparative analysis of the preferred alternative and the RVT proposal is set forth in Section G-7 of
Appendix G. This comparison demonstates that the RVT alternative was not included in the Draft EIS due
to the planning history in Southeast Seattle and because it does not meet Sound Transit's design and
engineering criteria for tunneling. In addition, the RVT alternative does not eliminate residential and non-
residential displacements and construction impacts that would result from providing service to the Rainier
Valley, nor would it provide the substantial streetscape and other benefits offered by the at-grade
alignment, It would also result in greater construction impacts at station areas and portals, as well as
greater vibration impacts. Finally, the RVT alternative would involve costs of extraordinary magnitude.
For these reasons, the RVT alternative would not preclude implementation of the preferred alternative
under the terms of the DOT Order.

S,I3 FTA INDEX

The Federal Transit Administration (FTA) defines a Cost-Effectiveness Index which calculates the
incremental cost per incremental rider (a person who did not previously ride any kind of transit), for the
light rail alternative compared to a Transportation System Management (TSM) alternative. This index is
used to compaxe light rail projects across the country and has become an important part of the FTA,s
procedure for reviewing major transit projects. While the FTA index is importanq it does not account for
many of the project's other benefits. These benefits include the long-term reduction in public infrastructure
costs and environmental benefits that would result from the more efficient land use patterns associated with
light rail, and mobility improvements and travel time savings for all riders (the FTA index shows savings
only for new riders). These benefits are excluded from the captured index because an accurate means of
monetizing them currently does not exist.

Central Link's FTA Index is $10.40 per new rider (Table S.13-1); the range for light rail systems
recently reporting this index was $2.40 to $37.60 (FY 1999 New Starts Report).
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Table 5.13-1

Annualized Capital Cost

Annualized SYstem OPerating Cost

Incremental Operating Cost Compared to TSM

Total Annualized Incremental Cost Compared to TSM

Annualized Systemwide RidershiP

Incremental Annual Systemwide Ridership Compared to TSM

5413.24 million

5500.18 million

($0.014) cost Per Passeoger mile

$185.72 million

138.2 million riders

17.85 million new riders

$10.40 incremental cost per new rider
FTA Index

Not€: cenual unk's FrA lttd"* itJ10'40 p"t ** 
'id"tE'-Nottb-gut" 

to seaTac cglndor; $3'30 per new rider f-o1ivlos c; the range for

other light rail ,y.t"-r t"""ntfy reporting this index was $2.54 to $44.80 (FY 2000 New Starts Ratings)' Link was equal to

nationride medlan index score last year at $10.39 in 1997$'

It is important to put the FTA Index in context. cost-effectiveness does not address financial

feasibility or the value of any benefit other than ridership. While cost-effectiveness is an important factor,

these results must be considered in light of the relative benefits of the alternativesn which are not monetized

or incorporated in these measures. The results must also be considered in light of the financial feasibility of

the alternatives.

S.{4 EFFECTIVENESS AND SIGNIFICANT TRADE'OFFS

This section comp111es the ability of the light rail system and the No-build Alternative to meet the goals

of the proposed action. It also identifies the major tradeoffs associated with the alternatives and the

maintenance base site alternatives.

5,14.1 Effectiveness of the Light Rail System

All of the lightrail alternatives would provide substantial improvements in the quality and capacity of

transit compared to the No-build Alternative. As a result, the light rail alternatives would offer a broad

range of transportation, land use, and environmental benefits. These benefits will be weighed against the

cost and impacts of the light rail alternatives. The following briefly summarizes the ability of the light rail

alternatives to meet the goals and objectives of the proposed action.

Transportation GoaI: Enhance Mobility

Obiective: Provide an effective, high-quality transit system

A few years after opening day, the preferred alternative for the light rail line is projected to carry about

110,000 daily riders, which would make it among the busiest light rail lines in North America. compared

to riders on bus service operating in congested and ever-worsening traffic conditions in the corridor today,

light rail,s riders would experience average travel time savings of 9 to 18 percent. Because light rail would

gJnerally operate in its ow; right-of-way, seryice is expected to be reliable' During peak periods, Sound

fransit expects light rail to operate in a 95 to 99 percent on-time range, regardless of traffic conditions on

the surrounding roads and highways.

Objective: Design a system to accommodate future extensions and expansions

The design of the preferred alternative would allow extensions north to Northgate, and continue north

to Snohomish County fromNorthgate. The line can also be extended south from SeaTac to Tacoma"'east

from downtown Seattle across kke Washington on I-90 or SR 520, and east on I-405 from SR 518' Local

funding for the extensions in future phases would require a vote of the region's citizens. All of the MOS

alternatives were developed to accommodate further expansions.
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Objective: Integrate services and fare policies with Iocal transit providers and provide convenient
connections

Sound Transit has been working with all of the region's transit providers to develop an integrated
regional fare policy. The fust elements of the integrated system were introduced in fall 1999 for use on the
region's local transit and Sound Transit's Regional Express bus services. Light rail stations are being
designed to offer convenient transfers to other tavel modes. Depending on the station, other modes
include local and regional bus, commuter rail, Amtrak, park-and-ride, walking and bicycling. Through
workshops between Sound Transit, local jurisdictions and community groups, initial definitions of each
station's access needs were developed; these efforts will continue through final design.
Objective: Enhance transportation equity

Light rail and all of Sound Transit's investments would greatly enhance the transportation access and
mobility options of the transportation disadvantaged, including those who do not own crlrs and/or cannot
drive because of age, economics, or disability. The preferred alternative and the other project alternatives
are designed to meet this objective; since the Draft EIS, additional design modifications have been
proposed to improve access to and around light rail facilities, particularly in at-grade sections of the route.
The preferred alternative would substantially improve access to transit, reduce transit travel time, improve
accessibility to employment, health care, recreation, shopping, and other amenities, as well as community
improvements and potential economic development to minority and low-income populations. This
distribution of benefits is discussed in Appendix G, Section G-5. The MOS alternatives do not all serve
sections of the corridor with the highest concentrations of low-income persons; of the shorter alternatives,
MOS B provides more ffansportation benefits to low-income persons.

Environmental GoaI: Preserve Environmental Quality
Objective: Minimize potential adverse impacts to the natural and built environment

During the development of the EIS, potential adverse impacts to the environment have been identified
for all alternatives. Sound Transit has focused on minimizing potential impacts by avoiding project
alternatives with significantly higher impacts, by modifying project designs to reduce or minimize impacts,
and by developing and evaluating potential mitigation approaches for significant impacts. The preferred
alternative would offer environmental improvements over No-build conditions in several areas. The total
miles traveled daily by vehicles in the region would be slightly lower with light rail, as would ttre total
number of hours the vehicles would spend in travel. Implementation of light rail betrryeen Northgate and
SeaTac would support regional efforts to reduce CO and ozone-causing pollutants being emitted into the
regional airshed. The preferred alternative is expected to reduce regional energy use for transpor[ation,
compared to the No-build Alternative. The light rail construction could result in the cleanup of some
existing hazardous materials sites that would otherwise remain contaminated, or would remain
contaminated longer.

In most areas, the impacts of the preferred alternative are less than or the same as other lightrail
alternatives considered, and it has avoided or minimized more of the impacts previously identified in the
Draft EIS.

The regional and local land use and tansportation plans depend on high-capacity transit (HCT).
Failure to implement the project would likely reduce the ability to meet regional residential and
employment density goals. Lack of implementation would put pressure on the urban growth boundary, and
would potentially result in indirect impacts to ecosystems, water quality, air quality, and open space in
other locations. Impacts to archaeological, cultural, and parkland resources have been avoided or
minimized by the preferred alternative.

The MOS alternatives would have fewer direct impacts to natural and built resources, but they also
offer reduced levels of transportation benefits.
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Land Use Goal: Support Regional and Local Land Use Goals and Obiectives

Objective: Support adopted land use and transportation plans.

Light rail is integral to the Metropolitan Transportation Plan (MT?), which is an element of Vision

2020, the region's integrated long-range growth management, economic, and transportation strategy. The

MTP calls for "light rail service along major regional corridors interconnecting the Seattle CBD with other

regional centers in northern, eastem, and southern suburban areas, :rs well as north-south centers in the

eastern corridor." The preferred alternative is consistent with these plans. The No-build Alternative would

be inconsistent with Vision 2020 andthe MTP. King County and the cities of Seattle, Tukwilq SeaTac and

Renton have all adopted comprehensive plans with light rail-related transportation provisions. Urban

centers identified in Vision 2020 and the MTP are located along the proposed project routes. The preferred

alternative would serve designated urban centers at the University District, Capitol Hill/First Hill,
downtown Seattle and SeaTac. It would not directly serve Tukwila's urban center at Southcenter and it
would not serve the urban center at Seattle Center. Extension of the line north would provide service to the

Northgate Urban Center. Overall, light rail would be consistent with all local comprehensive plans,

although Alternatives E2 and E3 would be most consistent with T\rkwila's plans and policies.

Of the length alternatives, the preferred alternative and the Northgate to SeaTac alternatives are most

supportive of regional plans. MOSs A, B, and C are compatible with the regional vision, but they do not

meet the same level of regional connections.

Objective: Support pedestrian-friendly and transit-oriented development
Light rail would serve some of the densest neighborhoods on the West Coast, and support existing

pedestrian-friendly developments as well as future transit-oriented development elsewhere along the

corridor. The cities of Seattle and SeaTac are engaged in station area planning in cooperation with Sound

Transit. Each of these station area plans is intended to support opporhrnities for new mixed-use, higher-

density development within walking distance of the light rail stations; this would tend to increase ridership

on the line. In Segments D and E, additional pedestrian crossings and other pedestrian facilities have been

proposed for the preferred alternative. All other segments also include pedestrian facility improvements,

primarily in station areas.

Objective: Enhance neighborhoods
Light rail would increase access and mobility and reduce reliance on the automobile in the

neighborhoods it serves. The station area planning efforts mentioned above are also targeted to ensure that

stations fit into their neighborhoods and support individual neighborhood character.

Financial Goal: Achieve Financial F easibility

Objective: Build a system within Sound Move's budget
Sound Transit would have adequate financial resources to build and operate the light rail within the

ten-year initial phase, provided it obtains federal funding at levels consistent with the Financial Plan

Assumptions. The total cost for the preferred alternative currently exceeds the original Sound Move budget

and exceeds the cost affordable with current revenue. This issue can be addressed only by the Sound

Transit Board in the context of their selection of ttre light rail alternative to be built. The Board has the

ability to either modify the preferred alternative or to modify local financial policies so as to increase

revenue available to the light rail project. From an overall project standpoint and from a federal funding

standpoint, the light rail project can be built within the revenue currently available to Sound Transit. Each

of the MOS alternatives is well within Sound Move's budget.

Objective: Build a system that can be operated and maintained within available revenues

The projected operating budget for light rail is approximately $37.4 million a yqr for the preferred

alternative; this can be funded within available resources. The analysis of farebox revenues presented for
the EIS assumes that $28.4 million would be generated annually by 2O2O, allowing 68 percent of operating

costs to be covered by fares. The fare recovery range for other length alternatives would range between 60
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percent and 86 percent with MOS C (N.E. 45* Street to McClellan Street) recovering the largest share of
operating costs from fare revenue.

Objective: Build a system that is cost-effective

Light rail offers a cost-effective way to provide major new capacity in the region's most congested
corridor at a lower cost than other alternatives, including adding new highway capacity. The HCT
elements of Sound Move (light rail, commuter rail and express bus) are projected to improve ridership
while making the entire regional transit system operate more efficiently. Regional nansit modes in 2010
under Sound Move would support 52 percent more annual passenger miles than transit under the No-build
Alternative and 33 percent more than a Transportation System Management alternative. The operating
costs per passenger mile would be $0.27 for Sound Move transit services compared to $0.56 for the No-
build and $0.61 for a bus-only network (Sound Transit 1997). Light rail is a cost-effective rail technology
(PB/K 1992) and is more cost-effective than heavy rail when evaluated on a system-wide basis. The
estimated FTA cost-effectiveness index for the project ranges from $10.34 (1995$) with the Northgate to
SeaTac Alternative to $3.30 for MOS C.

Community Support Goal: Maximize community support

Objective: fnvolve the community in the project development and design process
The alternatives in this EIS are the result of nearly two decades of planning and community

participation. Sound Transit's project development process has involved the community at every step.
These involvement activities include formal agreements with the cities of Seattle and SeaTac to assist with
route and station area planning. Sound Transit has conducted numerous formal workshops and hundreds of
meetings with community and business groups and affected property owners and individuals, as well as

making presentations and manning booths at fairs and community events. Multiple mailings have been
sent to all residents, businesses and property owners within 1,000 ft ofeach route under study. A project
office in Rainier Valley, open to the public, provides a convenient location for community members in that
area to meet with project staff, view plans and collect project information. Development of the alternatives
in the Draft EIS included a 60-day scoping process with 7 public meetings, followed by public workshops
in each segment of the corridor and 2 hearings, after scoping, to refine the project alternatives. Sound
Transit and FTA circulated over 1,500 copies of the Draft EIS to affected local jurisdictions, regional, state,
and federal agencies, community organizations, environmental and other interest groups, and interested
individuals. Using a variety of media targeted at communities throughout the corridor, Sound Transit
published a notice of the Draft EIS availability and its public hearings. Public hearings for the project were
held throughout the region during the Draft EIS 60-day comment period (see Section 2.2 of the Final EIS).
Sound Transit will continue to engage the community and has just begun a station design process that will
include workshops in most station areas.

Objective: Enhance communit5r support
Community support was first expressed in the strong positive vote for Sound Move in 1996. It is

Sound Transit's objective to build support through continuing the cooperative design process with affected
jurisdictions along with extensive community outreach.

Public support for the light rail project comes from an understanding of the many benefits that the
project will bring. Sound Transit has engaged the community in a continuous dialog about those benefits in
the form of door-to-door outreach, presentations to community organizations, regular mailings,
advertisements in local mediq public workshops, field trips, and participation in community events and
celebrations.
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5.1 4.2 Trade-Oflb Amon g the Route Alternatives

Segment A (Northgate to University District)

Trade-offs in this segment involve the station location at Northgate and the profile and station location

in the Roosevelt neighborhood. Ridership and service levels are not significant distinguishing factors in the

choice of alternatives or station options in this segment. The tunnel alternatives (A1.1 and A1.2) would

have the highest cost and the Eighth Avenue elevated alternative (A2.2) would cost the least.

Northgate Station options B and C would best serve the mixed-use expansion of the regional shopping

center. Option A would have less effective pedestrian-bus connections and would result in more wetland

impacts near Thornton Creek. A station at Roosevelt Way N.E. (A1.2), or 12b Avenue N.E. (A1.1), would

be the most centrally located site for the Roosevelt business district. The elevated station (42.1 or 42.2)

would be closer to the existing park-and-ride facility and the Greenlake neighborhood, and would have the

potential to serve the Roosevelt as well as the Greenlake area and an area of future high-density residential

development.
Alternative A2.1 would remove six homes along Eighth Avenue N.E. and require additional

displacements at station entrances (total displacements would be ten properties). Alternative A2.2 would

displace three properties and potentially obstruct views from Rainbow Point Park and some residences

along I-5. The tunnel alternatives (A1.1 and A1.2) would have vibration impacts (four to nine properties),

and the short elevated alternative (A2.1) would have vibration impacts to one property. The tunnel

alternatives (A1.1 and A1.2) would require four to six displacements. Cut-and-cover construction for the

tunnel stations in the Roosevelt commercial area (A1.1 and A1.2) would be less expensive but would cause

the greatest disruption during construction.
The preferred alternative does not include an extension of the light rail to Northgate in the initial phase.

However, an extension to Northgate would increase overall daily system ridership by nearly 23,000 in
2020.

The 15,800 to 15,900 daily boardings n2020 in the Northgate-to-University-District segment make it
potentially the third highest ridership segment in the system. Systemwide ridership without service to

Northgate is projected to be about 133,000 daily boardings by 2020, but with Northgate it is projected to be

about 149,000 daily boardings with a Northgate to SeaTac baseline system. If the preferred alternative

were extended to Northgate, its ridership would be 156,400 daily boardingsby 2020. Northgate is a major

regional destination as well as a significant transfer point for riders from the north.

Extending the line to Northgate would significantly reduce the long-term impacts of removing the

buses from the DSTT and returning them to surface streets, since many of those buses would be replaced

by light rail service from Norttrgate. It would also provide an opportunity to create more efficient feeder

bus connections outside of the University District and downtown Seattle.

Long ternr, it would be less expensive to construct a tunnel to a portal point north of the University

District in a single phase, as compared to coming back in a subsequent phase and connecting to the tunnel

while operating service in the already completed portions. Operations savings would also be less.

For several reasons, Northgate makes a better interim terminus to the light rail line than N.E. 45th

Street. Northgate already has a major bus transit center to support connections to light rail, while the

density of activities around N.E. 45b Street (University buildings, churches, commercial and retail

buildings) and the limited street right-of-way widths there would make it very difficult to expand the

already extensive bus network that serves the University District bus transit hub. Northgate is currently

served by park-and-ride facilities that would allow people who come from north King County

neighborhoods where bus service is not convenient to access the end of the light rail line; there is no

possibility of providing park-and-ride spaces at N.E. 456 Street.
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Segment B (University District to Westlake Station)

The preferred alternative has the fewest environmental impacts of the Segment B alternatives, and it
avoids the environmental impacts associated with AlternativeB2.I (vibration, historic, visual, parks, and
residential and commercial displacements).

The preferred alternative has a higher construction cost than the least-cost options for the Seattle
Center route alternatives, but it supports significantly higher ridership both within the segment and
systemwide. The preferred alternative would cost $862 milliori, which is more than the Seattle Center
routes @2.1 and B2.2) without a Convention Place Station. The preferred altemative would have 39,400
riders in Segment B in 2010, and 46,2O0by 2020. This would result in systemwide ridership of about
24,0W to 30,000 more daily riders than the Seattle Center routes, and a segment ridership with 12,000 to
15,000 more daily riders. The Convention Place Station would cost $59 million without any gain in system
ridership.

The station options at N.E 45ft Street involve some trade-offs between impacts and effectiveness.
Option C would be physically closer to the commercial center of the University District, offering better
transit and pedestrian connections to the area. However, it would close a street, displace several properties
and off-street parking, and have the greatest construction-period impacts including the temporary
displacement of a 120-unit apartment building. Option B would be located to the east of 15u Avenue N.8.,
avoiding many of the property and construction impacts of Option C. It would offer less effective
pedestrian connections to businesses and transit along University Way N.8., but would serve the UW
campus more directly.

The cut-and-cover Capitol Hill Station options (B, C, and D) for the preferred alternative would have
lower costs than a mined station. A11 alternatives for a Capitol Hill Station would involve property
displacements at station entrance areas. Construction impacts would be of longer duration and would affect
more properties with the shallower cut-and-cover station options. The Nagle option (Option D) avoids the
traffrc and construction disruption that would occur along Broadway with options B and C, but it would
displace more businesses, residences, and off-street parking, and it would impact the historic Lincoln
Reservoir site.

Segment C (Westlake Station to S. McClellan Street)

There are several significant trade-offs among the alternative choices in Segment C. Rail-only
operations in the DSTT would improve rail system travel times and reliability, but could increase travel
times for bus riders, particularly those who must travel the length of downtown. Joint bus/rail operations in
the tunnel would slow and reduce the reliability of both bus and rail operations in the tunnel, and long-term
rail system plans would eventually require rail-only operations.

The preferred alternative and other Cl routes would serve Safeco Field, the planned new
footbalUsoccer stadium and south downtown, and would avoid nearly all the impacts on the residences and
businesses in north Rainier Valley. All of the Cl alternatives would remove over 200 off-street parking
spaces.

The preferred alternative, at $228 million, is $78 million more than the lowest cost alternative but is
similar in cost to the other alternatives. It would not provide service to the neighborhood around and north
of Rainier Avenue S. and I-90. Similarly, the Royal Brougham Station, with a cost of $5 million, would
serve 500 passengers daily, the lowest in the segment, but this figure does not include the "surge" demand
of up to 3,000 passengers to Safeco Field or the new football stadium. The route and profile choices
offered by the preferred alternative and other Cl routes using the E3 Busway involve trade-offs primarily
involving displacement, land use or transportation impacts, as well as operational issues related to
maintenance base alternatives. In terms of the route choices only, the preferred alternative (C 1.2) has

similar displacement impacts to the other alternatives with a Beacon Hill tunnel, and has reduced the street
circulation and access impacts found with Alternative C1.1. It has higher impacts to rail freight movement
and to circulation and access than the two elevated alternatives C1.3 (elevated on S. Iander StreeD and
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Cl.4 (elevated south of S. Forest Street), but both of these alternatives are from $8 to $10 million higher in
cost, not including the related costs of maintenance base sites. Alternative C1.5 (S. Massachusetts Street/I-
5 right-of-way) also has slightly fewer impacts to access and circulation than the preferred alternative, and

would be $3 million lower in cost, not including maintenance base costs, but it would not have a station in
the S. Lander Street area.

Alternative C3 (S. Massachusetts Street Tunnel) would serve Safeco Field and the planned new
footbalVsoccer stadium, but it would not serve the industrial area to the south nor Beacon Hill. It has lower
costs than C1.1, but would have the impacts associated with an elevated route along Rainier Avenue S.,

north of S. McClellan Street, including property acquisitions, historic resource, visual, access and parking
impacts. Alternative C2.3, the lowest-cost alternative ($149 million), would provide light rail access for
the neighborhood around and north of Rainier Avenue S. and I-90. It would have many of the same

adverse impacts as C3, including displacements and visual impacts, and would also affect many of the

businesses between Dearborn Street and I-90. With this alternative, there would be no service to the

industrial area south of downtown Seattle or to Beacon Hill, and the closest access to the new stadiums

would be the International District Station. Alternative C2.4, the highest cost alternative ($241million),
would avoid the negative impacts of C3 and C2.3 south of I-90, and it is the only alternative to place a

station as far north as Poplar Place, near the Jackson Place neighborhood. It would not provide service to
the industrial area south of downtown, and would serve the new stadiums only from the International
District Station. It would have the same effects on businesses between Dearborn Street and I-90 as

Alternative C2.3, and would displace 200 off-street parking spaces. Alternative C2.4 would also result in
an at-grade station south of S. McClellan Street, rather than an elevated station, which would complicate
ttre transition to some of the Segment D altematives and cause greater impacts (in Segment D) to Cheasty

Boulevard, a historic resource.

Segment D (S. McClellan Street to Boeing Access Road)

The preferred alternative (D1.le) represents several significant choices in Segment D. It follows MLK
Jr. Way S. rather than Rainier Ave. S., providing less direct connections to Columbia City, but avoids the
higher displacements, construction impacts and costs of a Rainier Avenue route. It also avoids the higher
impacts and costs for transitions from Rainier Avenue S. back to MLK Jr. Way S. in the south part of the

segment. The preferred alternative route is primarily at-grade and lies within a narrower right-of-way than

previous configurations that provided four lanes of through traffic; this avoids additional right-of-way
costs, and reduces impacts. It includes a station at S. Edmunds Street (serving Columbia City) rather than
at S. Alaska but this has minimal impact to segment ridership, cost, or travel time.

Mitigation has eliminated most of the light rail and traffic noise impacts previously identified in the

Draft EIS for all alternatives, particularly the D1.1 routes along MLKJT. Way S. After mitigation, the

preferred alternative and Alternatives Dl.lc and Dl.lf would not have significant noise or vibration
impacts. Light rail vibration impacts have been reduced for other alternatives, but impacts affecting 6 to 16

properties would remain for Alternatives D1.1.d, D1.3, D3.3, and D3.4.
The 37e Avenue S. tunnel @3.4), which would provide a station in the heart of the Columbia City

business district, would have higher properfy displacements and the greatest construction impacts, since it
would involve a relatively shallow runnel through a residential neighborhood.

Elevated light rail on MLK Jr. Way S. (D1.3) would be about $53 million more expensive than the
preferred alternative, but would offer slightly faster and considerably more reliable service. Its visual
impacts would be greater than the preferred alternative; property displacements would be similar.

The preferred alternative and Dl.lf would provide more signalized intersections and pedestrian

crossings than other MLK Jr. Way S. alternatives, and provides for the highest number of U-turns and

right-turn movements at intersections. There is a moderate difference between the traffic access and

circulation impacts of the other at-grade or elevated light rail routes on MLK Jr. Way S. but none of them
were found to be significant. Al1 alternatives prohibit left turns to and from driveways and unsignalized
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cross streets. With mitigation, all alternatives would allow mea traffic to operate at acceptable levels at

area intersections.
A range of choices for the steet features and right-of-way are possible, with the preferred alternative

maintaining MLK Jr. Way S. as a four-lane urban arterial, but minimizing the righrof-way required. The
preferred alternative includes seven new signalized intersections on MLK Jr. Way S., nine pedestrian-only
signalized crossings and two new intersections on Rainier Avenue S. Bicycle travel would be
accommodated on parallel routes. The other alternatives offer different choices including the number and

width of through lanes (from hryo to four), and whether bike lanes, parking lanes or turn lanes will be

required. The width of sidewalk or planting areas would vary slightly, although all would provide
improved sidewalks and landscaping. The tade-offs from these features involve cosg neighborhood
character, bicycle and parking lanes, the degree of right-of-way required, and a range of traffic operating
factors. The taffic factors include the level of service to traffic that would be provided, the volume and

speeds of vehicles on the roadway, whether emergency response times would be affected, and the ability in
the future to modify the roadway to improve traffic conditions.

The preferred alternative and the other four-lane alternatives would provide a high-capacity arterial that
carries both local and through traffic, including freight traffic; major intersections would include two
additional turn lanes. All the four-lane alternatives have similar costs (approximately $200 million), not
including the preferred alternative's $50 million community development fund. Alternatives Dl.ld and
Dl.11 which convert MLK Jr. Way S. to a two-lane neighborhood arterial, may have lower speeds and
maintain acceptable levels of service, but would have a capacity that could serve local traffic only, with
diverted traffic moving to Rainier Avenue S. and other north-south arterials. The two-lane street could also
impact emergency response times. The preferred alternative, which would have higher average speeds and

serye more traffic, would require the same or slightly more right-of-way than the two-lane alternatives.
The McClellan Station is included in all alternatives and would be a connecting point for both

north/south and east/west bus service. An elevated McClellan Station (Options B or C) for the preferred
alternative is higher cost, but it would provide a connection to MLK Jr. Way S. without requiring traffic to
stop while trains cross, and it has fewer impacts to Cheasty Boulevard, an historic resource. An at-grade
station (Option A) would block the east edge of Cheasty Boulevard, and also would affect traffic on MLK
Jr. Way S.

The Edmunds Station in the preferred alternative would be about a five-minute walk from either the
heart of Columbia City or the Rainier Vista Garden Community. The Graham Station, with a cost of $7.3
million, would serve an active, mixed-use community and provide good north,/south and east/west bus
connections.

Segment E (Iukwila)
The principal trade-off in Segment E focuses on the route choices. Alternative 81.1 (the preferred

alternative) and AlternativeBl2 would follow Tukwila International Boulevard and provide stations at
Boeing Access Road and S. 144tr Steet. (A station at S. 154e Street in Segment F would also be provided
only with Alternatives E1.1 and E1,2). Alternatives E2 and E3 would locate stations at Longacres and
Southcenter, with routes along Interurban Avenue S. (E2) or MLK Jr. Way S. (E3). The City of Tukwila
prefers Alternative E3.

The preferred alternative would have the lower cost ($12+ mittion), as compared to $329 million for
Alternative E3 and $299 million forB2. Both 81.1 and E1.2 would be shorter by 3 to 3.5 miles, have lower
travel times (about 3.4 to 7 .7 minutes lower) and provide a more direct route to Sea-Tac Airport than E2 or
83. The alternatives serving Longacres and Southcenter would provide service to Tukwila's designated
urban center, which encompasses an area with a growing employment base and a major regional shopping
center. Alternatives E2 and E3 would have higher ridership within Segment E, but El.1 and E1.2 would
achieve similar systemridership levels by attracting more riders from other segments. Light rail is
envisioned by the City's comprehensive plan as a major catalyst for redeveloping T\rkwila's designated
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urban center at Southcenter into a pedestrian-oriented mixed-use center. Although the City's plans do not
envision light rail on Tukwila International Boulevard, alternatives along this route could support the goals to
revitalize and enhance this corridor. The prefened alternative has been revised to include most of the city's
proposed improvements to Tukwila International Boulevard.

Impacts to the natural and built environment would be mixed between the basic route choices. The Tirkwila
International Boulevard rout€s would have greater transportation impacts, while the E2 and E3 routes would
have greater overall ecosystem impacts but fewer wetland impacts. Alternative E2 would impact parks and
recreational facilities more than other alternatives. Alternatives E1.2, E2 arfi E3 would all have significant
visual impacts. The Tukwila International Boulevard route would offer T\rlawila citizens increased regional
access, while the other alternatives would provide the region with access to shopping and employment in the
Southcenter area-

Stations at Boeing Access Road @1.1 andEl.2) or Longacres (E2 and E3), would provide a dtect
connection to commuter rail and bus transit, and would offer park-and-ride facilities. Pedestrian and bike access
is poor at the relatively isolated Boeing Access Road, and the station has wetland impacts. Longacres is near a
multi-purpose regional trail, which also features an Amtak Station and is close to major employment centers
with high levels of projected gowth.

The preferred alternative is for an at-grade route along Ttrkwila International Boulevard south of about
S. 124s Street, while AlternaaveBl.2would be elevated. Alternative El.1 would be slightly slower and less
reliable than an elevated route, but it is also about $39 million less expensive. The at-grade S. 144* Station
would be more accessible to a pedestrian-oriented center around the station; however, there would be slightly
greater displacements and parking impacts. All station options at S. 1446 Street could significantly worsen
operations at the intersection of S. 1440 Sneet/Tukwila International Boulevard, but this can be mitigated. The
elevated structure of AlternativeEl.2 would result in visual impacts with parts of the neighborhoods along
Tukwila International B oulevard.

The MLK Jr. Way S. alternative @3) would be shorter and faster than the Interurban route @2) by 0.64 mile
and 3.6 minutes but would cost approximately $30 million more. The Interurban route would have higher
impacts on aesthetics, fisheries, wildlife, vegetation and parklands. It also would cross the DuwamishlGreen
River three times compared to once for Alternative E3. AlternatleE2 would have fewer vibration impacts and
fewer acquisitions impacts than Alternative 83. While the station at Longacres is in a similar location for both
Alternatives E2 andE3, the Strander Boulevard Station (E3) would have higher ridership than the Baker
Boulevard Station @2). Station options at the Strander Boulevard location also involve trade-offs between the
number of parking spaces that would be displaced versus having on-site bus and passenger dropoff areas.
Either station could be combined with either theE2 or E3 route alternatives.

Segment F (SeaTac)

The route alternatives and variety of station locations in this segment would serve the same general corridor
through SeaTac. The alternatives differ in their costs, their connections to Sea-Tac airport; their service to the
City's urban center; the impacts to resources along International Boulevard and on Port of Seattle property, and
the location and impacts of park-and-ride lots.

At$221million, the prefened alternative (F2.3) is $40 million more expensive than an at-grade route along
International Boulevard (Fl). The costs are higher due to the extent of elevated sections, but the preferred
alternative avoids many of the property and taffic impacts of an at-grade route along International Boulevard
(Fl). It has three options for a station at North SeaTac (S. 154ft Stree| with a park-and-ride facility, which
would improve transit access for residential neighborhoods east and west of the line. The park-and-ride facilities
would displace commercial lands adjacent to the station, but Option A could offer the best economic and
redevelopment benefits. Option B with a structure located southeast of the station would provide the most park-
and-ride spaces (670).

The preferred alternative would serve the airport with a station at S. 170s Steet (IMC) or at the NEAT. The
NEAT site would provide the most benefits for travelers to and from the airport, and the IMC
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site would provide more benefits to travelers headed elsewhere in the region and could also serve the City
Center. Both options would integrate with the airport's proposed ground tansportation.system and would
serve the airport's future expansion plans, although the Port prefers the NEAT site.

The preferred alternative also has provisions for a potential station at South Central SeaTac to serve the

City Center at S. 1846 Street. Alternative F2.2, (Washington Memorial Park City Center East), would
place a station closest to the City Center, but would cross Bow Lake on an elevated structure, resulting in
visual impacts for area residents. Alternative F3.2 would serve the airport only at the existing main
terminal, would not serve the city center and, while providing a direct pedestrian connection, would be

more disruptive to airport operations, and more costly than a NEAT or IMC Station. Alternative F3.1, with
a station just east of International Boulevard, would impact port properties, while F.l would have a station

in the median of International Boulevard, resulting in traffic circulation and displacement impacts.

South of the City Center irea, the preferred alternative and all alternatives but F1 follow 28'Avenue S.

to S. 200ft SEeet, u rout" that would have fewer impacts to traffic and businesses than F1, which continues

along International Boulevard to S. 200tb. Five options exist for a south SeaTac Station, involving.different
park-and-ride facilities, station configurations, and surface operations, varying the fieatrnent of28'
Avenue S., and varying the property displacement impacts. A surface park-and-ride facility and structured
parking is proposed in the various options, with Option E providing a public/private partnership

oppornrnity involving a privately operated park-and-ride structure that would be sited south of S. 2008
Street.

3.14.3 Trade-offs Among the Maintenance Base Sites

All Ml maintenance base sites are well situated relative to the overall light rail corridor, and would be

in the North Duwamish Industrial area. They also connect to existing BNSF tracks and could provide
heavy maintenance for Tacoma's light rail vehicles. The surrounding land uses are compatible to industrial
uses. The most significant environmental impacts involve the number of employees and businesses that
would be displaced by various site and route combinations. Site Ml-B would have the highest impacts to
jobs. As there is limited land available for relocation in the Duwamish Industrial and Manufacturing are4
relocation could be difficult, particularly for businesses that require large sites or rail access. All sites

would require a conditional use permit from the City of Seattle. Sites M1-D and Ml-E overall would have

the least environmental impacts, but they also would require the selection of Alternative C1.4 along

S. Forest Street. (Alternative C1.4, while one of the highest cost route alternatives in Segment C, has

among the fewest enyironmental impacts of the Segment C routes.) The base costs for the site vary by $16
million, and up to $28 million when access routes are considered. The lowest cost combinations are Ml-B
and Ml-C with any of the Cl alternatives ($98 to $102 million). Sites Ml-A, Ml-D, and Ml-E have costs

ranging from $112 to $126 million.
Site M2 (N.E. Boeing Access Road Maintenance Base) is well configured for a light rail maintenance

base, has no significant environmental impacts, and would allow limited expansion of the base for future
phases. Its costs would range from $99 to $118 million, depending on the route alternative. Its
disadvantages are that access would require a grade-separated structure or, with an at-grade access, traffic
would be impacted on MLK Jr. Way S. a few times during the day. There is no connection to existing
freight rail tacks for delivery of vehicles and access for Tacoma vehicles for heavy maintenance.

Site M3 (S.W. Boeing Access Road Maintenance Base) is the lowest cost site (ranging from $108
million if paired with the preferred alternative to $126 million if paired with Alternative E3), and it has

direct access to freight rail tracks. A maintenance base at this site would change the character of the site

but it would remain consistent with the surrounding uses. However, the site is poorly shaped and has a

number of potential adverse environmental impacts including wetland impacts and an impact on a

culturally sensitive site. It has poor access by road and has no potential for expansion.
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S.'5 NHXT STEPS

Selection of the Alternative to Be Built
Following the issuance of this EIS, Sound Transit and FTA will finalize the route alternatives, station

locations, and maintenance sites to be built. The Sound Transit Board is expected to make its decision in
November 1999.

Obtain Federal Project Approval or Record of Decision

A Record of Decision (ROD) would be issued by the FTA following completion of the Final EIS and
Sound Transit's decision on the alternatives to be built. FTA's ROD is expected by the end of 1999. The
ROD certifies the adequacy of the project's NEPA environmental review process and itemizes Sound
Transit's commitments to mitigation of project impacts. Issuance of the ROD and completion of
preliminary engineering is a prerequisite to obtaining a Full Funding Grant Agreement (FtrGA) with the
FIA.
Secure Full Funding Grant Agreement (FFGA) with FTA

The revenue stream approved by regional voters provides a committed source of local funding, which
assnres implementation of the proposed light rail project and other components of the Sound Move plan.
However, securing a reasonable share of federal funds would accelerate the implementation schedule and
leverage the contribution of local taxpayeff. Sound Transit must sign a Full Funding Grant Agreement
with the FTA to compete effectively for federal funds. These agreements are signed after the completion of
the ROD. The Full Funding Grant Agreement is scheduled for completion in the spring of 2000.

3.{6 ISSUES TO BE RESOLVED

The Sound Transit Board identified a preferred alternative, including routes, station locations, and
termini, on February 25, 1999. The Board's motion, however, did not identify a preference for several
project elements, including some specific station options; routes and stations in Segment A; a maintenance
base site; or a minimum operable segment (MOS). After release of the Final EIS, the Board will select the
alternatives to be built, which may be the same, or modified version of the preferred alternative it identified
in February 1999, and it will include those elements of the project where a preference had not yet been
identified. The selection of the alternative to be built in Segment A may be defened to a later time. The
Board's decision on the project will determine the altematives to be carried forward into final design,
construction, and operation.

Other issues to be resolved include obtaining federal project approval (the Record of Decision) and
securing federal funding, as discussed above in S.15, Next Steps. Other federal processes that will be
resolved as part of the ROD or prior to the Full Funding Grant Agreement (FFGA) are the environmental
justice determination, completion of the Endangered Species Act consultation with resource agencies,
execution of the hogrammatic Agreement for Section 106 compliance, and finalization of the Section 4(f)
Evaluation.

S.{7 AREAS OF GOI{TROVERSY

Although some individuals have expressed a desire for technologies other than light rail or for serving
other areas with the light rail systerl there is generally solid support regmding the corridor itself and the
basic system that is proposed. Opinions vary regarding specific route and station locations, but are
generally consistent in most parts of the corridor. The exceptions, where controversy surrounding certain

Foject elements is notably high, are summarized below.
Although the Sound Transit Board did not identify a preferred alternative in Segment A, there were

many comments during the Draft EIS comment period expressing a preference for a tunnel route through
the Roosevelt commercial district and against the staff-recommended elevated alternative. There is also
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much sentiment from downtown Seattle stakeholders, and others, that the system needs to go to Northgate
as part of the initial project. The main issue here is to reduce the number of buses that would operate on the
downtown Seattle surface streets once light rail begins exclusive operation through the DSTT when the
system opens. By extending the system to Northgate, light rail would replace a number of buses that
currently go downtown.

In Segment B, opinions are divided on the station options at N.E. 45e Street. Following issuance of the
Draft EIS, the University of Washington and several other organizations in the area requested that Sound
Transit investigate a N.E. 45s Station option that would locate the station entrances off the University
campus and nearer to the adjacent commercial district west of 15ft Avenue N.E. (Option C). Sound Transit
developed and investigated additional options, reporting the analysis in an Environmental Assessment (EA)
made available to the public in early August. Most comments received on the EA regarding the N.E. 45e
Station opposed Option C primarily because of impacts to housing and commercial uses. Also on
Segment B, the Roy/Aloha Station or provisions for this station in the future is not included in the preferred
alternative. The City of Seattle and some community members have supported a station at this location.

In Segment C, Sound Transit developed and evaluated additional maintenance base alternatives in the
North Duwamish area and included them in the EA. Developed in response to industrial business concerns
and to provide more maintenance base options that could be linked with a shorter light rail system, the new
maintenance base sites would have a range of impacts and costs. These options could also reduce
(depending on the option) the overall impacts to industrial uses in this area. There is still some opposition
to siting a maintenance base in this industrial are4 primarily because it would preclude the selected
properties from being used by private industrial uses. In addition, one of the new options would limit ttre
potential options for King County Metro to expand its existing Atlantic Bus Base.

The City of Seattle and many citizens support the preferred alternative in Segment D. However, a
group of business owners, property owners and residents in Segment D have formed an organization named
"Save Our Valley''that opposes Sound Transit's preferred alternative in this segment. This group would
prefer a tunnel through the Rainier Valley to reduce the impacts associated with the aboveground
alternative. In response to this'concern, Sound Transit prepared the Rainier Valley Tunnel Environmental
Technical Report, which evaluated the tunnel option and concluded that it is not a reasonable alternative
(see Appendix Q). Sound Transit has also modified the preferred alternative and added mitigation to
reduce impacts and increase benefits from the at-grade route. Save Our Valley has also filed a complaint
with the Federal Transit Administration and Federal Housing Administration pursuant to Title VI and Title
VItr of the Civil Rights Act regarding project-related impacts on minority and low-income communities.
Sound Transit has been coordinating with this group since it first formed and is continuing to communicate
with them regarding the analyses and choices in this area.

In Segment E, the City of Thkwila and many citizens do not agree with the Sound Transit Board's
preference for Alternative E 1 . I . The City Council prefers an alternative that serves their designated urban
center at Southcenter with a multi-modal station at Longacres. The City of Tukwila previously preferred
Alternative E2, Interurban Avenue, which is supported by their Comprehensive Plan. However, the City
changed its preference to E3 when citizen opposition to E2 arose. Sound Transit has reviewed the
comments and information provided by the City of Tukwila. This information and their concerns have
been addressed by updating the impact analyses, as appropriate, to reflect new information, and by
modifying Alternative 81.1 to further reduce impacts and to incorporate elements of the City's
Revitalization Plan for that corridor.

In Segment F, Sound Transit, the City and the Port of Seattle have been working together to coordinate
the light rail projecg the planned Sea-Tac Airport improvements and the city's land use plans. All parties
generally agree with the light rail route and station locations preferred by the Sound Transit Board. The
choice of station at the airport and park-and-ride options at S. 154th and S. 200ft sfteets still needs to be
determined.
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CHAPTER 1

PURPOSE
AND NEED



1. Purpose and Need

The purpose of the proposed light rail project is to construct and operate a starter electric light rail
system designed to connect several of the region's major activity centers: the City of Seattle

Qrlorthgate, Roosevelt, the University Districl Capitol Hill, First Hill, downtown, and the Rainier
Valley area); the City of Tukwila; the City of SeaTac; and Sea-Tac Airport. Seattle Center and

Southcenter Mall may also be served. These areas include the state's highest employment areas and
contain the highest transit ridership in the region. The light rail line is envisioned as the initial phase

of a long-range regional transit system, with future phases extending to the north, east, and south.
The Sound Transit Board approved the light rail transit technology and the general

routes/corridors to be served for the light rail project in May 1996. The voters of the Central Puget
Sound Region approved financing for the Sound Move plan on November 5, 1996. The Sound Move
plan consists of high-capacity transit services, including electric light rail transit in the Central
corridor, commuter rail, regional express bus service, and community connections defined as transit
center park-and-ride facility and other intermodal transfer points. Sound Move, which represents the
preferred transit system plan, was developed through a multi-year planning process that included
substantial public and community involvement. Sound Move is consistent with, and implements,
applicable federal, state, and local requirements for transportation and land use/gtowth management
planning.

Implementation of the light rail element of the Sound Move plan would: expand transit capacity
within the region's most dense and congested corridor; provide a practical alternative to driving a car
on increasingly congested roadways; support comprehensive land use and transportation planning;
provide environmental benefits; and improve mobility for travel-disadvantaged residents in the
corridor.

1,1 NEED FOR THE PROJEGT

l.l.l Description of the Light Rail Gorridor

Geography

The landscape of the light rail corridor area consists of alternating north/south ridges, hills and
valleys, with Puget Sound to the west and Lake Washington to the east. Seattle has a distinctive
hourglass shape that narrows to approximately 2.5 miles near its midpoint. The area has a number of
smaller lakes, and the Duwamish/Green River valley extends south from Elliot Bay. The Seattle
central business district lies near the center ofthe hourglass. This geography creates natural barriers
to travel that have necessitated innovative and expensive solutions like massive hill re-grading and
construction of railroad and transit tunnels, floating bridges, and many miles of highway on elevated
snlrctures.

The Sound Transit district includes the most congested urban areas of King, Pierce, and
Snohomish counties, comprising the most intensely developed region in Washington State. The
district boundary lines generally follow the urban growth boundaries each count5r created in
accordance with the Washington State Growth Management Act (GMA). The Light rail system spans

the north King County subarea (one of five subareas in the 3-county district) of which the City of
Seattle comprises 89 perceng and the south King County subare4 including the cities of Thkwila and
SeaTac.

Population and Employment

The light rail corridor is part of the rapidly growing central Puget Sound region, which has the
third highest population growth in the nation among metropolitan areas with over two million people.
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Regionally, the population increased by more than half a million people during the 1980s. Between
1990 and 1996,the population increased by 307,000 - an 11.6 percent gain. Jobs nearly doubled in
the region between 1970 and 1995, from 804,000 to 1,570,000. Since the early 1970s, the region's
services and tade sectors have grown rapidly, paralleling national trends. In addition to the

manufacturing base, the region also houses a growing number of high-tech firms. High-density
employment and population characterize the corridor.

. Downtown Seattle curently has over 167,000 jobs fiIled by employees coming from all three
Sound Transit counties, as well as Kitsap County.

. Capitol Hill-First Hill is one of the densest urban neighborhoods in the nation, with 16,000
residents per square mile and over 55,000 jobs. Currently 54 percent of those employed on
First Hill live outside the City of Seattle.

o Colleges and universities in this corridor enroll over 48,000 students, many of whom live
outside Seattle and King County. The University of Washington has a daily campus
population of over 50,000. The City of Tukwila, which currently has a population of about
15,000 and supports 47,000jobs, is expected to support 62,000jobs by 2010, and 74,000jobs
by 2020. The Southcenter Matl and the Duwamish industrial area are key employment sites.

o The City of SeaTac houses Sea-Tac Airport, the fastest growing airport on the west coast and
the fifth fastest growing airport in the world. Over 23 million travelers frequent the airport
each year, and more than 38 million are predicted in2020 (PSRC 1995). The City is a
regional employment center which supported 28,000 jobs in 1990, increasing by 75 percent to
49,000 jobs in 2010 and to 63,000by 2020.

Highway network

The regional highway network serving the light rail corridor includes eight multi-lane controlled-
access highways, and many miles of arterial and local streets. A 1998 study by The Texas
Transportation Institute rated the Puget Sound region's traffic movement as among the three worst in
the country, along with Los Angeles and San Francisco. The highways within the light rail study area

are among the most heavily traveled and congested in the region (See Figure 1.1-1).
The Puget Sound Regional Council's (PSRC's) Metropolitan Transportation Plan includes

extensive roadway network improvements such as completion of an interconnected system of freeway
and arterial HOV lanes, construction of missing links for network continuity, expansion of capacity to
and between centers, widening of major roadways as necessary, upgrading of highway safety and

efficiency, provision of uterial access control, and expansion of automobile ferry capacity across

Puget Sound. These projects would add over 1,200lane miles of capacity to the metropolitan arterial
network. Constraints on the construction of new highway capacity - such as the lack of available
righrof-way and funding, environmental impacts, and community opposition - limit oppornrnities to
expand the highway network within the light rail project area. Less than l0 percent of this added
capacity will be located within the light rail project area, and virtually all of it will be devoted to the

completion of either freeway high-occupancy vehicle (HOV) lanes or missing roadway links.

Freight trafic
Major population growth has increased demand for goods and services and put pressure on the

region's ability to move regional freight via ar, tnrck, rail, and water. As a major international center
of waterborne cornmerce and a North American gateway for Pacific Rim trade, the region needs to
move freight efficiently within and through the region. The number of container units handled by Port
of Seattle facilities is expected to increase by well over 50 percent in the next decade. Air freight
movernents at Sea-Tac Airport are predicted to increase by 80 percent from nearly 500,000 annual
metric tons to 880,000 n202O. Air cargo activity at Boeing Field (King County airpot) is also

expected to more than double by 202O. The regional highway system provides vital linkages to the
industrial base of the region, including Port of Seattle shipping facilities, railroad intermodal
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o
terminals, and other waterfront industrial facilities. The economic vitality of the region requires

maintaining mobility on the highway network.

Other transportation facilities and semices

A complex network of federal, state, regional, and local transportation facilities and services

comprise the regional transportation system, including Amtrak rail passenger service, automobile and

passenger-only ferries, local and commuter bus services, and future intra-regional commuter rail.

Amtrak operates passenger rail service throughout the corridor, northward to Vancouver B.C. and

southward to Los Angeles and San Diego. Current Amtrak opemtions use King Street Station in
downtown Seattle. Sounder cornmuter rail operations by Sound Transit will also use King Street

Station, connecting downtown Seattle with peak hour service from the Green River Valley and

Tacoma by late 1999. Light rail would connect with Amtrak and Sounder commuter rail via a

walkway between the Union and King Street stations, which are located on either'side of S. Fourth

Avenue in downtown Seattle. Amtrak has received funding for an inter-city rail station at longacres
that would operate in conjunction with Sound Transit commuter rail, and potentially with light rail,
depending on the alternative selected. Sounder cornmuter rail will implement future extensions

southward to Lakewood and northward to Everett. Washington State Ferries (WSD provides

passenger and automobile ferry service across Puget Sound between Kitsap County and the Colma;:

Dock (Pier 52) on downtown Seattle's waterfront, which is six blocks from the Pioneer Square static;

and eight blocks from the University Station. The regional and inter-city bus terminal for Greyhoun<i

and Trailways at 8th Avenue and Stewart is located within 6 blocks of the Westlake Station in
downtown Seattle. Within the light rail corridor, King County Metro provides local and regional bus

service. Community Transit provides regional bus service from Snohomish County, and Pierce

Transit provides regional bus service from Pierce County to the south. Sea-Tac Airport is located near

the southern end of the study corridor. All of these transportation modes would connect with
proposed light rail stations.

1.1.2 Decreasing Travet Abilities-A Mobility Alternative is Needed

Population and employment are increasing

Between 1990 and 202O,the central Puget Sound region's population is projected to grow from
2.7 million residents to 4.1 million, an increase of 52 percent. During the same period, the region's

employment is expected to grow from 1.4 million jobs to 2.2 million jobs, an increase of 57 percent.

Traffic congestion is increasing

Between 1990 and 2020, regional P.M. peak period delay is projected to triple, and average

freeway speeds are expected to drop by one+hird. As shown on Figure l.l-1, the 1995 P.M. peak

congestion period exceeded two hours on almost all major roadways in the corridor, and exceeded

four hours in some locations. By 2020, peak-period congestion on major roadways could last up to

five hours each afternoon/evening.
Congestion in the Puget Sound region, which has grown rapidly in the last l0 years, now

constricts travel on most major freeways, expressways, and arterials. I-ane blockages and slowdowns

caused by vehicle breakdowns, accidents, incidents, and foul weather contribute to unpredictable

highway system performance, especially during peak hours. Peak commuting periods have grown

longer, and congestion now occurs even on weekends in some areas. "Normal" congestion caused

about 30 million annual person-hours of delay in 1984. This figure had risen by about 50 percent in
1990, and is expected to cause 75 million annual person-hours ofdelay by 2005.
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Slower and less predictable travel is closely related to congestion. The average speed for all trips
dropped by about 20 percent between 1970 and 1990. Peak-hour speeds on freeways and major
arterials slowed by about 50 percent during the same period, and speeds are estimated to drop from26
mph in 1990 to 14 mph by 2A20. By that year, average travel time from downtown Seattle to
Northgate is expected to be 45 minutes, and from Seattle to Sea-Tac Airport about 60 minutes,
compared with 20 minutes and 30 minutes in 1998, respectively.

Vehicle miles traveled are increasing

Between 1980 and 1990, vehicle miles traveled (VMT) increased more rapidly than population or
employment. The average daily VMT per capita in the region increased from 9.3 in 1960 to 22.2tn
1990. In King County, VMT per capita steadily increased from 5,800 miles per year in l97O to 9,200
miles in 1990. Within the last four years, King County VMT and fuel consumption have both
increased by seven percent. Changing household composition (with more workers and more licensed
drivers) and development patterns may contribute to this trend. By 2020, even with growth
management laws in place throughout Western Washington, VMT is expected to more than double
from 1990levels. In the same period, freeway mileage in the region will increase only slightly, and
total roadway mileage will increase by 15 percent.

Today, the region's residents travel more, cover longer distances, and travel alone more often than
in the past. Commute distance has increased nearly 40 percent since 1960, fromT.4 to 10.6 miles.
Increasing numbers of people live in one county and work in another. The shortage of affordable
housing near urban employment centers and the increase in two-wage earner households also
contribute to increased commute distance.

Auto ownership k increasing

Another factor affecting peak-period commute times is the number of vehicles on the road; most
are single-occupancy vehicles (SOV). In 1990, 75 percent, or over 1,000,000 of the region's trips to
work per day were SOV. Looking at all trips, the average daily trips per capita rose from 1.5 in 1960
to nearly 3.3 in 1990. Currently, Seattle has more registered vehicles than it has residents. Between
1970 and 1990, Central Puget Sound automobile ownership increased by 108 percenf contributing to
a drop in the number of people riding together. In 1990, there was roughly one car in the region for
every person of driving age.

Existing transit service qualily is deteriorating

Over recent yeaxs, as congestion has worsened, transit usage in the Puget Sound region has grown
substantially, reaching 248,000 trips daily in 1995. Today, transit ca:ries 40 percent of all trips in the
region's most congested areas. Despite gains in overall transit ridership since the 1.960s, fiansit
patronage has steadily lost ground as a percentage of all trips. Public transit in the central Puget
Sound region caried 10 percent of work trips in 1960; this figure declined to 7.5 percent of work trips
in 1990.

Current bus service speed is deteriorating at arate of 10 percent per decade. Reliability is
declining even faster as buses are increasingly caught in congestion. Between 1962 and 1998, for
example, peak transit travel speeds dropped from 7.8 mph to 4.8 mph along Broadway Avenue on
Capitol Hill. Peak hour scheduled bus tavel time between Broadway and downtown Seattle is
currenfly 20 minutes. By comparison, a bus rider from Bellevue's Eastgate neighborhood can reach
downtown Seattle in 20 minutes, and the trip from Broadway to downtown Seattle on light rail would
take five minutes.

In addition to travel time and reliability impacts, congestion contributes to longer operating
schedules, increased operating costs, and larger bus fleet requirements. Buses are caught in the same
unpredictable lane blockages and slowdowns as other traffic due to accidents, breakdowns, and other
incidents. The planned completion of the regional HOV system will offer some congestion relief;
however, bus speed and reliability will continue to be compromised by several factors, including:
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Continued highway disruptions related to lane blockages for various causes.

Congestion in HOV lanes

o l-owered speeds due to congestion adjacent to HOV lanes

o Lack of direct HOV connections at system interchanges

r Lack of direct HOV connections between freeways and surface streets

o I-ack of separated guideways and HOV connections into downtown areas generally, and

between downtown Seattle and the University District specifically.

I.2 PURPOSE OF THE PROJECT

1.2.1 Transportation benefits - Assistance to the region and its economy

The Sound Move alternafive to tralfic congestion

Sound Move. the regional transit system plan, which includes light rail, Sounder commuter rail,

and Regional Express bus services, would deliver substantial travel time savings to its riders across

the region. By 2010, the combined travel time savings for system users in the region, as a result of
Sound Move, is estimated at 8.2 million hours annually. Of this total, 5.1 million hours are

attributable to rail, 1.5 million hours to bus, and 1.6 million hours to carpools and vanpools. The

annual value of these time savings in 1995 dollars is computed at approximately $98 million.
The region's investment in Sound Move would produce a net benefit of $9.9 billion during the

average economic life of its assets, considering the value of travel time savings and other benefits,

including reduced vehicular travel, savings in capital outlays, replacement of plant and equipment and

operating costs.

BeneJi* of light railfor transit speed, reliabilig, and ridership

The light rail system would greatly improve transit capacity, connections, trip frequency, speed

and reliability for average trips by transit within the project area. In contrast to conventional bus

service, the proposed light rail service would opemte mostly on rights-of-way independent of
congested roadway traffic. This feature would allow the addition of new transit capacity with faster

travel times than comparable bus service. It would provide more frequent service and greater

reliability, avoiding transit service disruptions due to accidents, breakdowns, and other incidents.
(Compmative average peak hour travel time information is provided for the light rail corridor in
Appendix G: Environmental Justice and Chapter 3 Transportation impacts). Light rail would also

have the capacity to serve future ridership demands by increasing the cars per train or the frequency of
service. Limited road capacity and higher operating costs would limit the effectiveness of adding
more buses; this would adversely affect traffic congestion without providing faster service. The light
rail line would allow the re-allocation of 4@,000 bus service hours annually to local routes without
adding more buses. Integrated bus service to light rail stations from existing King County Metro bus

routes would offer tremendous opportunities for service-enhancing travel time savings. Average 1998

Metro bus operating speeds arc L0.4 mph on Rainier Avenue S. and 9.5 mph on Eastlake Avenue,
considerably slower than the proposed average light rail operating speed of 28 mph.

Table 1-1 shows the estimated rail boardings by line for Sound Move. The figures include the

light rail line from Northgate to SeaTac, the Tacoma Link line, and Sounder commuter-rail service

between Lakewood and Everett. As shown, approximately 90 percent of the expected rail volumes-
representing nearly two-thirds of transit boardings for the enttre Sound Move plan--are due to
ridership on the light rail.
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Table 1-1
Rail Station Boarding in2020

Daily boarding Annual boarding

Light Rail (Northgate to SeaTac)

Tacoma light rail
Everett-to-Seattle commuter rail
Lakewood-to-Seattle commuter rail
Total

40.3 million
0.72 million
1.3 million
4.5 million
46.82 million

Source: Light rail boardings from Sound Transit ridership model, July 1998, others from ,Soaz d Move plan.

The light rail corridor currently has the highest transit ridership in the region. The potential for
substantial growth is based on the following:

r Currently, transit and HOVs (High-Occupancy Vehicle) carry about half of all trips to
downtown Seattle.

. The University of Washington and its U-Pass program currently account for approximately 10
percent of Metro and Community Transit's total countywide ridership.

o The projected light rail ridership of over 133,000 daily riders would be difficult to serve with
conventional bus service.

o PSRC's projections indicate that transit demand on the light rail system could easily sury)ass

133,000 daily riders, particularly if state cornmute trip reduction goals are reached and
development occurs according to adopted land use and transportation plans. Even if
equivalent bus service could be provided, this level of ridership would strain planned bus
system capacity.

o The planned Capitol Hill light rail station is forecast to have the second highest ridership in
the system (after the downtown Seattle Westlake Station, see Tables 3.2-8 through 3.2-l3b).

o Approximately 40 percent of light rail riders are projected to access light rail via transfer
connections from Meto, Community Transit, Pierce Transit, Amtrak, Sounder commuter rail,
and WSF ferries (Sound Transit ridership forecasting model July 1998).

Light rail builds on prtor strategic transit investments

The light rail project would connect Northgate to the University District, Capitol Hill-First Hill or
Seatfle Center, downtown Seattle, southeast Seattle, Tukwila, SeaTac and complete preliminary
engineering for future extension to Northgate. These are Washington State's highest employment
areas and have the highest regional transit ridership. The most significant investrnents required for the
light rail systern-the Downtown Seattle Transit Tirnnel (DSTf) and stations-are already in place.
The proposed light rail project would optimize use of this previous investrnent, providing a very
significant increase in passenger-carrying capacity (a light rail train can carry from four to ten times as

many riders as a bus). Long-range regional plans envision the light rail corridor to be the fust pafi of
a light rail system serving all three Sound Transit counties.

Provide equity in transportation opportunities

The principal pupose and one of the goals of the light rail transit system is to increase transit
options and improve mobility. Transit users would benefit most directly by travel time savings, the
ability to make new or longer trips due to expanded service and faster travel speeds, and improved
access to jobs, education, and other destinations. Corridor transit users would experience PM peak
hour travel time savings of nine to 18 percent over the No-build Alternative, depending on the fight
rail alternative. The corridor-wide transit travel time savings for the preferred alternative would total
3,373 hours, which is an average of seven minutes per trip, or 15 percent savings as compared to the
No-build Alternative. Some neighborhoods would benefit more than others depending on the
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transporiation system. All transit riders within the corridor area would also benefit from an increase

of I.27 million in the number of jobs accessible within 60 minutes. The light rail corridor would
border or traverse 30 diverse neighborhoods. In eight of them, racial minorities comprise 50 percent

or more of the population. Five of these eight neighborhoods also have large populations of low-
income residents. These neighborhoods are concentrated near the southern end of downtown Seattle

and along the corridor route to the south and east through the Rainier Valley (see Table 4.3.1 in

Section 4.3). Routes and stations have been located to serve these populations, and on average they

would enjoy greater access tojobs and other destinations, and significantly greater savings in travel

time by transit as compared to the No-build Alternative.
Light rail would offer measurable benefit to southeast Seattle. In addition to having the largest

minority and low-income populations along the corridor; this area has one of the highest per capita

transit ridership levels in the entire existing Metro system, a substantial portion of all households in
the city without access to a car, and one of the highest densities of seniors and children combined in
the City of Seattle. The light rail preferred alternative would provide greater transit system access,

resulting in average travel time reductions of 31 percent for P,M. peak hour trips by transit to Rainier

Valley neighborhoods. The number ofjobs located within 60 minutes travel time from Rainier Valley

neighborhoods, by transig would increase 57 percent from about 344,0N under the No-build
Alternative to 540,000 with the light rail preferred alternative. Transit access to educational

opportunities and health care services would also improve markedly for Rainier Valley residents, by
114 and 2'l percent, respectively, as compared to the No-build Alternative. These transit travel time

benefits are especially important because low income and minority populations depend more heavily
on transit for mobility than the general population (see Appendix G). Employment accessibility

improvements would also be greater than average for the University District, Beacon HilUMcClellan,
Boeing Access Road, Foster/Riverton Heights, and City of SeaTac areas.

1.2.2 Environmental benefits - helping the region to maintain environmental
qualify

Benelit regional air qualily conditions and trends

Prior to November I996,the central Puget Sound region was designated by the U.S.

Environmental Protection Agency (U.S. EPA) as a "non-attainment area" for carbon monoxide (CO)

and ozone air quality standards. In other words the U.S. EPA's standards for levels of these pollutants

in the atnosphere had been exceeded, and special measures were necessary to control them. Except

for Particulate Matter of ten microns @M16), the central Puget Sound region is now in attainment for
all criteria pollutants. The U.S. EPA re-designated the Central Puget Sound region to atcainment for
CO on October 10, 1996, and for ground level ozone on November 26,1996. Maintenance plans for
the two criteria pollutants were approved simultaneously. Part of Seattle's Duwamish industrial

district technically remains a non-attainment designation for PMle even though all required SIP

demonstrations have been made and several years of monitoring data collected by the Puget Sound

Clean Air Agency shows the areahas attained the standard.

Ongoing air quality measurements and projections throughout the Puget Sound region indicate

that ambient CO concentrations have been decreasing over the last decade. Measured ozone

concentations, in contrast, have remained fairly static. The decline in CO is due primarily to

improved motor vehicle emission controls and the rate of turnover to cleaner vehicles. The required

use of oxygenated fuels in winter, and vehicle inspection and maintenance programs have also had an

effect (PSRC 195). Over time, several factors may counteract this downward emission trend: (a)

VMT continues to increase along with roadway congestion; (b) oxygenated fuels may be phased out
as a control strategy; (c) increased speed limits on the region's highways; and (d) the vehicle fleet ages

as people keep their cars longer. PSRC estimates that CO emissions will begin to increase again

around the year 2010, making renewed violations of CO standards possible. This could trigger the

Cental LinkFinal EIS
1. Purpose and Need

I0/22/1999



region's redesignation to nonattainment status, forcing more stringent constraints on travel and
economic growth, and possibly causing the loss of federal and state transportation funds for highway
expansion (PSRC 1998).

The proposed light rail line is an integral component of the nansit expansion strategy in the
regional air quality maintenance plan. The proposed line would result in small reductions of tailpipe
pollutant emissions as compared to the No-build Alternative, improving air quality and potentially
contributing to continued attainment status and a higher quality of life.

Minimize right-of-way needs and neighborhood disruption

Compared to the construction of new roadways, transit facilities provide a very high-capacity
level with less cost and impact. For example, a light rail line can move the same number of people at
peak travel hours as a lZ-lane highway, at only 25 to 33 percent of the cost and in a much narrower
right-of-way (less than 30 ft, as compared to more than 150 ft).

Reduee impacts to ecosystems, water quality, and hydrologt

Several wildlife and fish species in the project corridor (chinook salmon, coho salmon, peregrine
falcon, bald eagle, and bull trout) are currently listed as threatened, endangered, or candidate species

under the Endangered Species Acg largely as a result of historic actions that have consumed and
degraded habitat. These actions included flood control and irrigation, land reclamation and

navigational improvements, draining of wetlands for urban development and roadways, discharges of
pollutants, and a predominantly low-density land development pattern that markedly increased per
capita land consumed while contributing to increased automobile travel, congestion, and parking
demand. The proposed light rail line would provide the same people-moving capacity as a 12-lane
highway within one-fifttr of the needed right-of-way, reduce the need for parking facilities
(contributing to impervious surface), and support higher density growth in designated urban centers
rather than continued low density outward development of rural lands. As a result, both the direct and
indirect cumulative irnpacts on water quality, weflands, and habitat would be lower with the light rail
system than without it.

1.2.3 Land use and transportation planning in a growing region

Land use conditions

Dispersed, low-density growth patterns have been a dominant feature of regional land use

changes, particularly on the urban fringe. Open space is being consumed at an increasing rate.

Between 1970 and 1990, while population grew by 30 percent, the amount of developed land in the
central Puget Sound region expanded by 80 percent.

Vision 2020, the adopted economic, transportation, and land use plan for the four-county Central
Puget Sound region, emphasizes a hierarchical system of relatively dense centers connected by high-
capacity transit. Vision 2020 considered but rejected a "dispersed growth" alternative that
emphasized increased highway capacity over high-capacity transit improvements. The region's
counties and cities have also adopted land use plans that focus new growth in activity centers along
major corridors supported by high-capacity transit. The light rail line is a critical element of these
plans.

Transit-supportive lnnd use planning

Approximately 18 miles of the proposed light rail system would be within the City of Seattle.

Light rail would serve four of Seattle's five urban centers: downtown, Capitol Hill-First Hill and the
University District would be served under the preferred alternative, with an extension to Northgate,
the first planned extension of the system. It would also serve a hub urban village and four residential
urban villages in southeast Seattle (as designated in Seattle's Comprehensive Plan). Further south,
Sound Transit's preferred alternative would serve Tukwila's neighborhood center, while trvo of the

Central Linh Finel EIS
L Purpose andNeed

I0/22/1999 1-9



alternative routes under consideration would serve the City of Tukwila's designated urban center in
the Southcenter Mall area. All of the alternatives would serve the Sea-Tac Alrport terminal and

SeaTac's urban center, east of the existing main airport terminal.
High-capacity transit, specifically the light rail project, would be a critical step toward the

region's adopted future land use vision and its efforts to maintain urban growth boundaries, thereby
protecting agricultural and rural land from development. The light rail project would carry high
numbers of people to and from the region's major urban centers during the most congested hours, and
it would allow the region to develop in ways not otherwise achievable.

In Sound Transit's 1998 Annual New Starts Report to the FTA, the light rail project was
evaluated for a set of transit-supportive land use factors. The results appear in Table 1-2.

Table l-2
Sunmary of Transit-Supportive Land Use Factors

Factor Summary Evaluation

Existing land use Population and employment in the corridor already supports 140,000 daily transit riders, a
per capita rate ofover 100 rides per year. In the most dense part ofthe corridor (N.E. 45'
to Boeing Access Rd.), the annual transit rides per capita exceeds 175. The central light
rail line is expected to serye approximately 133,000 riders by 2020.

Sprawl containment The region has a clearly enforceable and enforced Urban Growth Boundary. State,
regional, and-most importantly for the corridor-locally adopted plans and policies
require growth to be accommodated in designated urban centers and describe how it will

f;;j:ff 
Much of the growth will occur within existing and increasingly dense urban

Transit-supportive Dense, mixed-use transit- and pedestrian-oriented development is promoted and planned
corridor policies for in jurisdiction land use plans in the corridor. The station area planning process is well

underway and neighborhood plans have incorporated light rail stations, including
increased density, improved pedestrian environments and bus cormections.

Supportive zoning Existing plans support dense, mixed use development along the corridor, largely in areas
regulations near transit already zoned for high density development which would be linked by the light rail
stations system.

Tools to implement The MTP includes light rail as a central transit investrnent to support regional land use
land use policies goals. In Seattle neighborhood plans, underway for three yeds, are incorporating land use

policies for station areas and proceeding for City Council adoption. The Seattle
Transportation Sftategic Plan, adopted in October 1998, includes strategies to improve
pedestrian character, reduce automobile reliance, and increase densities to support transit.
In Tirkwila, The pedestrian-friendly Ttrkwila International Boulevard (previously known
as Pacific Highway) Revitalization Plan was adopted in August 1998. The SeaTac Transit
Supportive Land Use Master Plan was developed to guide the integration of light rail with
the city's land use plan and other major transportatioD investrnents,

Performance of land Dense levels of housing and employment that would support very high levels of transit
use policies ridership characterize the corridor. Regionpl and local plans encourage increases in both

it"ti,rilf"t"Hil3;fi |rfrT;1ldevelopmentpatternsinthecorridorhaveaddedsignifi 
cant

Source: Annual New Starts Report, Section 5309, Sound Transil November 1998; Link ridership ftom Sound Transit, July 1998.

Sound Move is an integral component of the region's adopted Metropolitan Transporcation Plan
(MTP), and it provides a framework for further integrating the regional transit system with land use.

The framework includes coordination at the regional level to ensure that future transit and
development decisions are consistent with Vision 2020 andthe MTP. At the local level it ensures that
station-axea design and development are compatible with community vision and goals. Sound Transit
is fulfilling this commitment through interagency dialogue, public workshops, and ongoing
coordination with regional, local, and neighborhood planning processes. These activities include
routine meetings with the affected jurisdictions and transit operators, joint public transportation
forums, and participation in neighborhood-level planning meetings.

Ability to satisfy nsurge'demands

I:rge events attended by thousands of spectators and participants within the light rail project area

often contribute to congestion-related breakdown of the Seattle axea transportation system. The light
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rail project would potentially serve large-volume event facilities including the University of
Washington's Husky Stadium, Seattle Center, the Washington State Convention and Trade Center,
Safeco Field, and the future football stadium. Husky Stadium holds 72,000 people for collegiate
football and other competitions. Seattle Center hosts 8 million visitors a year, including large annual
festivals that draw up to 100,000 visitors a day to its 12,000 seat Memorial Stadium, 6,000 seat

Mercer Arena, and 17,000-seat Key Arena. The 47,000-seat Safeco Field for Mariners baseball
includes a2,220-stall parking garage opened in 1999 at First Avenue S. and Royal Brougham Way.
The72,O0A-seat Seattle Seahawks football and soccer stadium to be built in2002 will include a
325,000 ft2 exhibition center and a 2,000-stall parking garage on the site of the present Kingdome.
Both stadiums are within walking distance of the DSTT's International District Station. Sound
Transit's prefened alternative includes a planned station at Royal Brougham that would improve
transit access to the stadium district. The new stadiums will increase "surge" demands on the
transportation systerq but the light rail line would help to serve them. Improved transit service would
also benefit trade, convention, and entertainment activities.

{.3 PLANNING CONTEXT

More than two decades of planning have gone into developing the light rail altematives evaluated
in this EIS. The planning process and the community and governmental involvement that went with it
are shaped extensively by federal, state, regional, and local requirements. These requirements are

described briefly below. A more detailed discussion of their application to the planning process can
be found in Section 2.2.

{.3.{ State and federal regulations - Gentral Link is consistent

lVashington State High-Capacily Transportation Act
In 1990, the Washington State Irgislature passed the High-Capacity Transportation Act, which

established a high-capacity transit (HCD progrart provided planning funds for local jurisdictions,
and enacted tax mechanisms to pay for building a regional transit system. The legislation required a
planning process modeled on the alternatives analysis prescribed by the former Urban Mass Transit
Administration (UMTA, which became the Federal Transit Administration [FTA] in 1991). In August
1990, the Joint Regional Policy Committee (JRPC), made up of elected officials from Snohomish,
Pierce, and King counties, was formed to oversee regional nansit planning in accordance wi*r state

legislation.
In 1990, the legislature also passed provisions for HCT planning, funding, public involvemenf

review requirements for the use of state HCT funds, a detailed process for HCT project coordination,
and a process for creating a regional transit authority. The Central Puget Sound Regional Transit
Authority, now called Sound Transit" was formed through this process in 1993 and has since been
responsible for regional HCT planning.

Washington State Growth Management Act
The basis of regional land use planning in the central Puget Sound area is the Washington State

Growth Management Act (GMA) of 1990. The GMA requires the designation of urban-growth
boundaries (UGBs) and adoption of comprehensive plans by the region's counties and cities. Within
the UGBs, adequate infrastructure (transportation, water, sewer, and other urban services) must be
provided to achieve population and employment targets established by the region. Jurisdictions are

required to support the concentration of growth within the UGBs by setting standards for concurrency
and levels of service (concurrency for transportation means that facilities and services are provided at
levels that keep up with the increased demand of growth).
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Planning under GMA proceeds from a regional to a local level, with each plan detailing and

expanding on the goals of broader regional plans. In the Puget Sound region, the Vision 2020 plan
establishes the economic, land use, and transportation strategy for Pierce, King, Snohomish, and

Kitsap counties. The transportation strategy is further refined in the Metropolitan Transportation Plan
(MTP), described below. Each county has established a set of planning policies that further the Vision
2020 goals. The Countywide Planning Policies (CPP) directly affecting the study area were ratified
by King County cities and adopted by the King County Council n 1992. The CPP established the

vision and framework for the county and cities to incorporate into their comprehensive plans. These

local land use plans implement Vision 2O20's growth management and transportation policies and
promote the development of dense, walkable, mixed-use urban centers served by public transportation.
Many of these plans reflect the fact that Sound Transit's enabling legislation requires it to favor cities
and counties with supportive land use plans when implementing its programs.

The light rail line will run through the cities of Seattle, Tukwila, SeaTac, possibly Renton, and

King County. Each of these jurisdictions has adopted transit-supportive plans and policies as part of
its GMA compliance.

lYashington State Commute Trip Reducfion Act

In 1991, the state legislature passed the Commute Trip Reduction Act QIB 1671), which requires

counties, cities, and towns to implement a cornmute trip reduction plan for major employers. Each
plan must include goals to reduce single-occupant vehicle (SOV) cornmute trips and VMT per
employee. Under the legislation, each employer with over 100 employees arriving at work during the

6 A.M. to 9 A.M. peak period must prepare a commute trip reduction plan to reduce SOV work trips.
Such trips are to be reduced 25 percent by 1999, and 35 percent by the year 2005. Providing commute
alternatives is essential to achieving the law's goals.

The impact of successful Commute Trip Reduction Act implementation on fixed-route transit
ridership is forecast to be 50,000 additional daily transit trips in 2010; these trips are not included in
current Sound Move ridership projections, and would increase system use beyond current forecasts.

ISTEA andTEA-2l
The Puget Sound region's transit planning process occurred during a time of significant change in

federal and state legislation, and in regional planning. The l99l federal Intermodal Surface
Transportation Efficiency Act (ISTEA) strengthened the role of local govemments in coordinating
transportation and growth management through regional metropolitan planning organizations (MPOs).
The Puget Sound Regional Council (PSRC) is the Puget Sound region's MPO under ISTEA; it is also

responsible for regional land-use planning under GMA. ln 1992, PSRC adopted policies requiring
that projects approved for federal transportation funds under ISTEA also support countywide and

regional growth management plans and objectives.
ISTEA established a metropolitan transportation ptanning process designed to evaluate potential

transportation improvements using coordinated, system-oriented intermodal approaches, all within a

financially constrained framework. ISTEA also required that specific factors and criteria be used in
evaluafing transportation alternatives. It allowed agencies to analyz.e and eliminate project alternatives
based on those criteriA and to develop a preferred transportation strategy before beginning federal
environmental review. The preferred transportation strategy is requted to be reflected in an MTP
adopted by the MPO.

President Clinton signed the Transportation Equity Act for the 21*t Century (TEA-21) into law in
July 1998. It establishes federal transportation programs and policies, basically extending the
initiatives of ISTEA, but at higher funding levels, through the year 2004. TEA-21 is the largest
infrastructure funding in the nation's history (Metro Magazine July/August 1998). It calls for
transportation investments that would: (a) link all forms of transportation; (b) improve public
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transportation systems and services; (c) provide better access to seaports and airports; and (d) enhance

efficient operation of transportation facilities and services.

Major Investnent Study @fIS)

The metropolitan transportation planning process established by ISTEA requires the development
of a Major Investment Study (MIS) where federal funding is involved. The MIS generally focuses on
corridors or subareas with the purpose of evaluating and resolving the conceptual design, mode, and
roufing of the investment. The MIS evaluates effectiveness and cost-effectiveness of alternative
transportation investments and strategies in meeting certain goals and objectives. The MIS serves as

the "alternatives analysis" formerly required under the Federal Transit Acl The oulput from the MIS
process-a preferred transportation strategy, including a decision on mode and alignments-is
approved by the MPO and incorporated into the MTP. The preferred transportation strategy is

adopted in the MTP, and then becomes the basis for alternatives to be evaluated in the EIS.
The MIS on the Sound Move plan was completed by Sound Transit and approved by the PSRC

(the MPO) in the spring of 1997. In approving the MIS, the PSRC concluded that the MIS satisfied

applicable state and federal requirements. The PSRC also found that the MIS clearly documents how
Sound Transit identified and evaluated a range of alternatives. In the MIS all of the alternatives are

presented, together with a chronology of decisions leading to the preferred alternative. The preferred
alternative adopted by the PSRC consists of HCT services, including light rail transit in the light rail
corridor, commuter rail in the north and south corridors, and express bus service throughout the Sound
Transit service area with an emphasis on service to the eastside. Finally, the PSRC found that the

"reduced cost" of the Sound Move plan, "voter approved local funding" and reduced assumptions
regarding future federal and state assistance help "satisfy" the federal requirement for a "financially
balanced MTP."

Clean Air Act of 1970 and Amendments

Regional ftansportation plans (and individual projects within those plans) must demonstrate
conformity with the State Implementation Plan for air quality. The criteria for conformity specify that
a transporcation activity cannot: (1) cause or contribute to any violation of the federal air quality
standards; (2) increase the frequency or severity ofany existing violation ofthe standards; or (3) delay

timely attainment of the standards. The region's MTP has been found to meet the conformity tests as

identified by the federal and state conformity regulations. The MTP incorporates the components of
Sound Move. including the light rail project. The planned expansion of public transit furthers the
goals of the regional air quality maintenance plan and helps ensure that regional business and industry
are not hindered by furttrer requirements to implement costly pollution control measures.

1.3.2 Regional and local plans and programs - Gentral Link is eonsistent

Sound Move: The Ten-Year Regional Transit System PIan - Adopted May 31, 1996

Sound Transit's ten-year plan culminates over seven years of effort by Sound Transit and its
predecessor, the Joint Regional Policy Committee (JRPC). Sound Move's goal is to provide the

Central Puget Sound region with a cost-effective public transportation system that is an atEactive
alternative to the SOV. Currently, the cost of traffic congestion on the regional transportation system
is estimated at $1.2 billion per year in lost time, money, and resources.

Sound Move provides a balanced approach to increasing the capacity, utility, and convenience of
the existing transit system by offering an integrated package of transportation improvements.

Collectively, these improvements will provide a reliable, efficient, and congestion-free travel
alternative by adding new high-capacity services and facilities in existing transportation corridors.
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T}le Sound Move plan includes the following components:
o Approximately 24 miles of a starter light rail transit system (the subject of this Final EIS);
e An 82-mile commuter rail system on existing railroad tracks with 14 stations;

o I regional system of HOV improvements to create a continuous HOV network with direct
access ramps for transit and carpools (in partnership with the WSDOT);

o New Regional Express bus routes that will use the improved HOV system; and

o Community connections to the new regional transit system, including transit stations, transit
centers, rail stations, and park-and-ride facilities.

Yision 2020 and the MTP

PSRC's primary planning document is the Vision 2020 plan. Adopted in 1990 and amended in
1993 and 1995, Vision 2020 is an integrated economic, land use, and transportation strategy that
includes the MTP required by ISTEA. Vision 2020 establishes a regional growth management strategy
that includes identifying and maintaining urban growth areas, supporting compact communities,
focusing growth in centers, and redeveloping urban transportation corridors. The MTP includes a
regional rapid transit system to support higher densities, as well as policies and facilities to promote
HOV use and discourage the use of SOV's. Sound Move is a central element of the MTP. The
adopted mode choices (light rail, commuter rail, and express bus) and general transit alignments
identified in Sound Move are integral components of the MTP.

In June 1996, PSRC found Sound Move consistent with the region's MTP. With respect to the
MTP's major policies, the PSRC concluded that Sound Move:

o Supports pedestrian and transit-oriented land use patterns-Sound Move would support
compact development, enabling people to make more trips by foot, bike, and transit and to
depend less on automobile travel. Investments in community connections, rail routes, and
stations would provide focal points for higher-density and mixed-use $owth patterns.

r Manages the demand for travel-PSRC found that Sound Moye offers a'\rell-matched
combination of HCT services tailored to fit the distinct needs and constraints of travel
demand in most of the major travel corridors in Sound Transit's three-county area. The
proposal will improve transit as an option for regional trips and enhance the operation of local
transit services to a point where public transit is far more competitive with the automobile
than it is today."

o Optimizes the use of transportation facilities and services-Sound Move plans to maximize
current transportation system investments by using existing facilities to increase overall
regional capacity.

Local Land Use Plsns

Transportation and land use planning in the Puget Sound region have become increasingly linked
over the last l0 years, with a focus on dense development that supports mass transit, incorporates
pedestrian-friendly design, and minimizes the need to construct new arterials and freeways. This
section summarizes the comprehensive pl4ns for the cities of Seattle, Tukwila, SeaTac, and Renton,
and King County, through which the proposed project would pass.

City of Seatfle. Seattle's 20-year comprehensive plan, adopted rn 1994, envisions substantial
population and employment growth that will be contained within a network of urban centers, hub
urban villages, and residential urban villages. Among the plan's land use goals is the intent to
"promote densities and mixes of uses that support walking and use of public transportation." This
goal is facilitated by aggressive policies to reduce SOVs from 59 percent to 35 percent of peak-hour
trips, while increasing transit from 16 percent to 27 percent The Transportation Strategic Plan, which
is designed to implement the transportation element of the Comprehensive Plan, includes strategies to
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target Sound Transit station areas for tansit-oriented housing and appropriate commercial
development" as well as other strategies to increase the transit use.

City of Tukwila. Thkwila adopted its comprehensive plan in 1995. The plan recognizes
Tukwila's status, under Vision 2020, as an urban center in the Southcenter/CBD area and a

Manufacturing/Industrial Center in the Duwamish Corridor. Tukwila currently has a residential
population of about 15,000. The City's employment of 47,000 jobs is anticipated to grow to 62,000
by 2010 and 74,000 by 2020.

City of SeaTac. SeaTac adopted its comprehensive plan in 1994 and has updated it annually
since. The Transit-Supportive Land Use Plan for the City Center was adopted in 1995 and updated in
1997. Vision 2020 designates the city as an urban center and a major regional employment center,
with approximately 75 percent growth in jobs forecast by 2010. SeaTac is working to create a
pedestrian-oriented urban center, and plans to incorporate a major city center development in
cooperation with area businesses and the Port of Seattle. To this end, major pedestrian improvements
have already been completed along International Boulevard (SR 99).

City of Renton. Renton's comprehensive plan was adopted in 1995. The city's 1990
population of 42,O00 is expected to increase to 57,000 by 2010. During the same period, employment
is expected to grow by 51 percent. The proposed Light rail project would not result in direct regional
rail service to downtown Renton.

King County. The County-wide Planning Policies were ratified by King County cities and
adopted by the King County Council in 1992. These policies, which provided the vision and
framework for the county and its cities, were incorporated into the County's comprehensive plan. A
comprehensive plan was adopted in 1994.

{.3.3 Goals and objectives of the proposed action
The goals and objectives of the light rail project are consistent witJl- Sound Move and with the

Regional Transit Long-Range vision adopted by the Sound Transit Board in May 1996. These policy
elements have guided previous actions of the Sound Transit Board in designing the regional transit
system, including the development and selection of route and station alternatives for evaluation in this
Final EIS. The goals, objectives, and measures listed form the basis for the alternatives evaluation
presented in Chapter 6 of this Final EIS:

I) Transportation Goal: Enhance Mobility

Objective 1A: Provide an effective, high-quality transit system

Measures: Ridership, reliability, travel time

Objective 1B: Design a system to accommodate future extensions and expansion

Measures: Qualitative/descriptive

Objective lC: Support the region's transportation goals

Measures: System performance measures fiom Puget Sound Regional Council's
Metropolitan Transportation Plan

Objective lD: Integrate services and fare policies with local transit providers and

Measures:

provide convenient connections

Qualitative/descriptive

Objective lE: Enhance transportation equity

Measures: Mobility and access improvements for transportation disadvantaged
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2) Environment GoaI:

Objective 2A:

Measures:

3) Land Use GoaI:

Objective 3A:

Measures:

Objective 38:

Measures:

Objective 3C:

Measures:

4) Financial Goal:

Objective 4A:

Measure:

Objective 48:

Measure:
Objective 4C:
Measure:

5) Community Support Goal: Marimize Communig Support

Objective 5A:

Measure:

Objective 58:
Measure:

Involve the community in the project development and design process

Qualitative/descriptive

Enhance comnunity support

Qualitative/descriptive

Pres eme E nviro nmental Qaal@

Minimize potential adverse impacts to the natural and built
environment

Displacements/encroachments, visual and aesthetic, air quality, noise and

vibration, ecosystemso water quality, geology and soils, hazardous materials,
public services and utilities, archaeological and historic, parklands, local
transportation network

Support Regional and Local Land Use Goals and Objectives

Support adopted land use and transportation plans

Qualitative/descriptive

Support pedestrian-friendly and transit-oriented community
development

Qualitative

Enhance neighborhoods

Qualitative and quantitative"

Achieve F inancial F easibility

Build a system within Sound Move's budget

Project costs compared to project budget

Build a system that can be operated and maintained within avallable
reYenues.

Project operating and maintenance costs and available revenues

Build a cost-effective system
Cost-effectiveness index
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CHAPTER 2
ALTERNATIVES

CONSIDERED





2. Alternatives Considered

2.I DEFINITION OF ALTERNATIVES EVALUATED IN THE EIS

This EIS evaluates a "No-build" and several "build" alternatives, all of which are described in this chapter.

The build alternatives would consist of constructing and operating a new light rail line (known as Central

Link) extending up to 29 miles from Northgate or the University District in North Seattle to Sea-Tac Airport in

SeaTac. This EIS evaluates route and station alternatives, and maintenance base site altematives (see Figure

2.1-l). The light rail alternatives are being planned and evaluated in six geographic segments, including:

. Segment A - Northgate to the University District

. Segment B - University District to Westlake Station

. Segment C - Westlake Station to S. McClellan Street

o Segment D - S. McClellan Street to Boeing Access Road

o SegmentE-Tukwila
o SegmentF-SeaTac

A comparative evaluation of the altemative is summarized in the Executive Summary and discussed in

greater detail in Chapters 3,4, and 6. This chapter describes the alternatives and the evaluation and selection

process.

2,1.1 The Preferred Alternative

On February 25,1999, following the public comment period on the Draft EIS, the Sound Transit Board
passed Motion 99-14, which identified prefened route and station locations for the Central Link light rail line
from the University District to SeaTac. Sound Transit's prefened route is shown in Figure 2.1-2. The
prefened alternative includes route and station alternatives evaluated in the Draft EIS, as well as modified

route and station alternatives that were developed in response to public and agency comments following the

release of the Draft EIS or as a result of recently available design information. The Final EIS continues to

evaluate an extension of the line north to the Roosevelt and Northgate neighborhoods (Segment A), in keeping

with the voter-approved Sound Move transit system plan. However, the extension to Northgate was not

included in the preferred altemative. The preferred route and station locations by segment are:

Segment A - (Northgate to University District)

There was no preferred alternative identified for Segment A.

Segment B - (University District to Westlake Station)

Altemative Bla (Capitol Hill Tunnel) would begin with an underground N.E.45'h Street/l5ft Avenue N.E.

terniinus, with a tunnel under PortageBay, Capitol Hill, and First Hill to the Downtown Seattle Transit Tunnel
(DSTT). In the University District, there would be underground stations south of N.E. 45th Street at l5th

Avenue N.E. (with an option for siting the station east of 15th, or a station west of 15ft1, and at N.E. Pacific

Street to the west side of l5th Avenue N.E. (Option B). On Capitol Hill, the station would be under Broadway

south of E. John Street (with three options involving construction technique and siting). On First Hill, there

are two options for a station near E. Madison Street and Summit Avenue E. There would not be a station at

Convention Place-

Central Link Final EIS
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Central Link Corridor
Study Area

Ptoposeil Light Rail Stations

Name
Northeatd
RooseVelt

Segment

A
A

NE 45th
Pacific
Campus Parkway
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cabitol Hi[
Fhbt Frilt
Eastlake
South Lake Union
Seattle Center
Convention PlacelA

Westlake
Universitv Street
Pioneer Si1uarc
lntematioiral DistricP
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Lanoer
BeaconHilll
Poplar Place
r-eb

McClellan
Charlestow#
Genesee
EdmundslB
Columbia Citv
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GrahamlB
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Henderson

BoeingAccess Road2,3
Southl44th
Longacres2S
Soudrcenter
North SeaTac142
North Cenbal SeaTac
South Central SeaTacl
South SeaTaC

B
B
B
B
B
B
B
B
B
B

C
C
C
C
C
C
C
c
C

D
D
D
U-Dr
D-
D
D
D

E
E
E
E

F
F

F

1 Potendalstation

1A Not tn"l,rdud in Preferred Altemative,
Potential Station in Other Alternatives
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Preferred Alternative for
Central Link Light Rail
(With Minimum Operable
Segment Alternatives)

Name
NE 45th
Pacific
Capitol Hill
Fk-st Hill

Westlake
University Street
Pioneer Siluare
Intematioiral Dishicd
Roval Brousham
Lander
Beacon Hinl(sh"ll o"tY)

McClellan
Edmunds
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Othello
Henderson

Boeing Access Road? 3

Southl44th

North SeaTac2
North Central SeaTac
South Central SeaTacl
South SeaTaC

Proposeil Light RaiI Stations

Segnent
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Segment C - (Westlake Station to S. McClellan Street)

Alternative Cl.2 (at-grade north of Lander Street) is a modification of Alternative Cl studied in the Draft

EIS. This new alternative was developed to minimize or avoid impacts that Altemative Cl would have in the

Duwamish Industrial and Manufacturing area, particularly to freight movement and business access. The Cl.2

route would use rhe DSTT from Westlake Station to the International District Station. The DSTT would be

reserved for rail use only. After leaving the DSTT, the route would be at-grade along the east side of the E3

Busway (commonly known as the Metro busway) to the north side S. Lander Street, where it would turn east,

cross Airport Way S. at-grade, and tunnel under [-5 and Beacon Hill. It would transition to elevated tracks

near the McClellan Station. Stations in the DSTT would be at Westlake, University Street, Pioneer Square,

and Intemational Districu at Westlake Station, there are station options involving new entrances on Pine Street

at Fifrh Avenue. Stations south of the DST| would be located at S. Royal Brougham Way, S. Lander Street,

and Beacon Hill (a tunnel station with the shell only constructed in the initial phase).

Segment D - (5. McClellan Street to Boeing Access Road)

Alternative D1.1e (at-grade, in 93-ft right-of-way with 4 traffic lanes) is a modification of Alternative

DLIc studied in the Draft EIS. The route is elevated at the McClellan Station, continues elevated over the

southbound lanes of MLK Jr. Way S., before descending to the median of that roadway, north of S. Walden

Street. MLK Jr. Way S. would be modified to provide four lanes of traffic within a 93-ft right-of-way. In

response to public and agency comments, this altemative includes seven new signalized intersections on MLK

Jr. Way S., and nine pedestrian-only signals. There would also be two new signals on Rainier Avenue S., and

one new signal on S. Henderson for bikes, pedestrians, and buses. These changes considerably reduce the

distance between controlled pedestrian crossings, and improve access and circulation over earlier proposals.

Sidewalk and landscaping improvements would be provided along the route, including new sidewalks, street

trees,.and street lighting. Parallel bike facilities would be provided. Stations would be at S. McClellan

(elevated), Edmunds, Graham, Othello, and Henderson stre,lts. Modified station designs were developed for

the McClellan, Edmunds, and Henderson stations in response to comments. The Edmunds Station area

improvements include pedestrian-oriented streetscape features along Edmunds Street to a connection to the

Columbia City business district, and similar improvements would be provided from the Henderson Station

along Henderson Street and connecting to Rainier Beach at Rainier Avenue S. The preferred altemative also

proposes a local $50 million fund to support light rail-related community development, ridership and

appropriate mitigation activities in the Rainier Valley area'

Segment E - (Tulcwila)

Alternative El.1 is elevated at Boeing Access Road, crossing over I-5 and E. Marginal Way, before

tuming south along Tukwila International Boulevard (SR 99). The trackway would continue elevated over the

Duwamish River, Riverton Creek, and SR 599. Light rail would descend to the median of Tukwila

International Boulevard near S. l26rh Street, continuing at-grade to near SR 518. Alternative El '1 has been

modified in response to comments to provide a lo2-ftright-of-way with four through lanes and other design

features. The modified design incorporates most of the City of Tukwila's planned improvements for the

roadway, including new sidewalks, landscaping, new signalized pedestrian crossings, and two additional

signalized intersecrions at S. l40th and S. 148'h Streets. Stations at Boeing Access Road (including a 300-stall

park-and-ride serving both the tight rait and a separately proposed commuter rail station) and S. l44th Street

are proposed.

Segment F - (SeaTac)

Alternative F2.3 (Washington Memorial Park, Elevated east of 28s Avenue S.) is a modified alternative

derived from elements of the alternatives considered in the Draft EIS. It would be elevated along Tukwila

International Boulevard from S. l52nd Street, continuing southwest to cross over SR 518 west of Washington

Memorial Park, with a connection to the Airport's proposed North End Airport Terminal (NEAT) at the

Intermodal Center at S. l70th Street. It would then continue elevated along the west side of International

Boulevard, turn southwest to cross S. l88d' S[eet, and continue elevated south along the east side of 28*

Central Link Final EIS
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Avenue S. to S. 200s Street. Three stations are proposed: North SeaTac (at S. 154e Street, with three options
involving a260-, 454- or 670-stall park-and-ride), North Cennal SeaTac (at IMC or at NEAT), and South
Sealac (options E or F at S. 200th Street with a 630-stall park-and-ride). The design also provides for a
potential South Cenral SeaTac Station at S. 184t! Steet.

Maintenance Base Sites

The Sound Transit Board has not yet identified a preferred a maintenance base site.

2.r.2 No-build Alternative
The No-build Alternative represents the transportation system as it would exist without the proposed light

rail project. The No-build Alternative provides the EIS with a baseline condition for comparing the impacts of
the "build" alternatives in two future forecast years, 2010 nd202o.

The 2010 No-build Alternative refers to the existing transportation system, plus funded projects in the
Puget Sound Regional Council's (PSRC) adopted Transportation Improvement Program. These system
improvements include: new arterial access to Sea-Tac Arrport; the addition of a new third runway and north
end terminal; HOV lane construction; upgrading of some bridges and arterial routes; and implementation of
Sound Transit's Sounder commuter rail service and Regional Express bus service. Transit system and fleet
expansions of King County Meto, Pierce Transit, and Community Transit are also assumed.

Sound Transit is working with other regional public transportation agencies to develop a seamless network
of transportation options. Essential elements of this network include coordinated routes, schedules, and
facility designs; unified fares structures; and a cofllmon method for pricing trips. For example, Community
Transit, Everett Transit, King County Metro, Kitsap Transit, Pierce Transit, the Washington State Ferry
System, and Sound Transit have cooperated on a single ticket or pass payment system for all types of transit
within the region. Over the next few years, electronic debit cards called Smart Cards will become a common
way of paying transit fares. Transit agencies are also developing a uniform way of pricing fares to reflect the
value of each customer's trip.

By the 2020hoizonyear, the No-build Alternative is assumed to include all the hansportation projects
and programs included in Puget Sound Regional Council's adopted Metropolitan Transportation Plan (MTP).
The MTP includes extensive transportation network improvements such as completing an interconnected
system of freeway and arterial HOV lanes, constructing missing links for network continuity, expanding
transportation capacity to and between centers, widening major roadways where necessary, upgrading highway
safety and efficiency, providing better arterial access control, and increasing auto ferry capacity across Puget
Sound (PSRC 1999). These projects would add over 1,200lane miles of new capacity to the metropolitan
arterial roadway network. Selected major projects from the MTP are identified below by jurisdiction where
they are located within the light rail study area.

The No-build Alternative also assumes planned changes in existing land use, and their related population
and employment forecasts. Link project staff have identified major land developments that are expected to be
built near the proposed light rail system before the 2010 and2020 forecast years, including office
developments, exhibit spaces, retail spaces, sport and other entertainment venues, apartments/condominiums,
and hotel roorns. Other changes include a multi-billion dollar capital improvement prog&m to expand and
reconfigure Sea-Tac Airporg including over 10,000 new parking stalls. These changes are consistent with the
land use forecasts of the Puget Sound Regional Council, which were used for the project.

Appendix M.1 lists the future land use developments and transportation projects which have been
identified as part of the larger PSRC forecasts for the study area under the No-build Alternative.

2.1.3 Link Light Rail Alternatives
Light rail is a conventional term for urban rail systems that have the flexibility to operate in either street

traffic or exclusive rights-of-way. Portions of the light rail system would be grade-separated (crossing over or
under major roadways or other barriers). In the highest capacity portion of the corridor north of downtown

Central Link Final EIS
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Seattle, light rail capacity would be 16,000 persons per hour, per direction. This is equivalent in people-

carrying capacity to 5.8 freeway lanes (or 12 lanes for both directions), assuming lane capacity of 2,750 people

perhour (2,200 vehiclesatanoccupancyof 1.25 peoplepervehicle). Portland'sMAX,Calgary'sC-Train,
and Boston's Green Line are examples of existing light rail systems. Light rail uses electrically powered cars,

in trains of up to four cars (approximately 360 ft long), running on steel rails.

2. 1.3. 1 Alternative Profiles

Electric light rail technology was chosen for the Central Link project because of its versatility to operate

at-grade (on the surface), on elevated tracks, or in tunnels. Because of the varied conditions along the

proposed corridor, the Central Link project would combine all three profiles. The at-grade operation is
preferred wherever possible (see below); however, each profile type has benefits and disadvantages. Public

transit projects such as Cenfial Link typically have some criteria to help them evaluate when tunneling is
feasible by measuring the trade-offs among profiles. The criteria used by other light rail transit projects

surveyed by Sound Transit are consistent with those used by Sound Transit for the Central Link project
(Larkin 1999).

Sound Transit developed its profile criteria as part of the process to identify alternatives to be considered

in the EIS Scoping process. These criteria guided the selection and refinement of alternatives during and after
development of the Draft EIS. The criteria are based on the physical limitations of light rail, and other factors

considered in the industry. Tunnel construction is generally the most expensive method of building a light rail
line, and like other transportation facilities such as roads and railroads, tunnels me used only where necessary

and when funds exist to make tunneling possible.

For the EIS alternatives and for selection of the preferred alternative, Sound Transit used the following
criteria to help develop and evaluate alternative profiles for the alternative routes:

At-grade: Light rail operating at-grade is best suited to areas where the grade is less than 5 to 6 percent,

there is adequate room within reserved street right-of-way or off-street corridors, and levels of congestion are

low to moderate. It works well with a moderate number of riders and with trains running approximately four
minutes apart. The Institute of Transportation Engineers has published guidelines for light rail grade profile
choices based on street operating conditions. When light rail is operating within a street, intersections must be

controlled (often with a signal) to allow the train to have priority over general traffic. Signal prioritization can

increase traffic delays on cross streets. It can also restrict left-turn movemen8 and complicate adjacent
property access. An at-grade profile includes the following benefits:

. Easy access for passengers;

o Flexibility to integate the design of tracks and stations with community plans;

r Opportunity to revitalize streets with landscaping, sidewalks, lighting, and other improvements;

o Potential support for sustainable economic redevelopment;

. Opportunities to transform car-oriented arterials into pedestrian- and transit-friendly places;

r Greater safety and security resulting from a visible and easily accessible system;

r I-ower construction costs.

Elevated: Light rail on elevated structures works well where the system must be grade-separated to cross

over geographic or physical barriers, and where street or other rights-of-way are inadequate for rail. It is also

appropriate for accommodating higher train frequencies where street or highway operating conditions would
not allow at-grade rail (as in crossing a freeway or operating within a high-volume roadway). Maximum
allowable grades are 5 to 6 percent. Elevated structures can add an undesirable visual element restrict left turn
movements (when within a street), and reduce ,tccess to adjacent properties; however, elevated light rail
benefits include:

o Reduced interference with cross street traffic operations, compared to an at-grade profile;

r Higher train operating speeds because tracks are separated from street traffic; and

Central Link Final EIS
2. Alternatives Considered

2-6 I0/22/1999



o Ability to serve more riders by allowing trains to run more often'

Tunnels: Tunnels are best-suited to situations where slopes are steep (more than 3 to.4 percent), right-of-

way is inadequate for at-grade or elevated profiles, or the density of homes and businesses is high. It is also

appropriate in congested areas where the combination of traffic, high ridershiP, and resulting high train

frequencies would severely impact streetlevel operations. Tunnels are also appropriate where major ridership

points cannot be directly served in another way. There are substantially greater costs and increased risks with

building tunnels. Tunnel construction can be very disruptive where cut-and-cover construction methods are

necessary. Light rail trains moving in tunnels:

. Travel through hills and under other baniers;

o Travel at higher speeds since tracks are separate from street traffic; and

o Serve more riders by running trains more often.

In summary, tunnels are constructed only when necessary and where above ground (either at-grade or

elevated) profiles are infeasible. The factors that govern the choice of an appropriate operational profile

throughout the Central Link project are ( I ) topography, (2) physical barriers, (3) available surface right-of-

way, (4) train frequency, (5) density, and (6) cost.

Project Profiles: Figure 2.1-3 illustrates the project corridor's topography, ridership, and available

surface right-of-way-factors that most determine the appropriate rail profile. For Segments A and B, the

figure shows that high ridership, lack of rir.,lt-of-way, and topographic factors would require primarily

elevated and tunnel profiles. In Segmenl t-, south of downtown Seattle, moderate density of development and

moderate ridership levels make all three profiles viable, depending on the specific topographic and right-of-

way availability along each route alternative. With limited exceptions, Qegments D, E, and F have gentle

topography, sufficient rights-of-way, lower density, and lower projected ridership and train frequencies,

warranting profiles that are almost entirely at-grade or elevated. The profiles chosen in the preferred

alternative provide services to the largest number of potential riders in the most cost-effective fashion. New

tunneling will comprise only 30 percent of the profile length in the overall system in the preferred alternative.

2.1.3.2 Moilifications to the Alternatives Since the Draft EIS

Following the issuance of the Draft EIS, Sound Transit modified some of the project alternatives being

evaluated. These modifications were made to reduce or avoid impacts previously identified, to improve the

way the project would function within the community, to respond to public and agency comments, and to

reflect newly available design inforrnation. The modifications include adjustments to some route and station

alternatives in each segment, as well as changes at the light rail system level. All of these modifications are

consistent with state and federal regulations for environmental review. The modifications to the alternatives

are summarized below:
o Segment A: The horizontal and vertical profiles of the altematives along [-5 were revised to reduce

impacts and to respond to public and agency comments. Tunnel depths were increased to respond to
the need for a deeper tunnel in Segment B.

o Segment B: The profile of the tunnel Alternative B I was modified in response to recent geotechnical

and engineering information. Sound Transit developed new or revised station options at all stations

for Alternative B I to reflect changes in tunnel depth, to reduce impacts where possible, and to respond

to comments regarding impacts, access, and siting.

o Segment C: Strategies for managing bus traffic on downtown surface streets were refined and

evaluated in response to comments about the effects of the project on the Downtown Seattle Transit

Tunnel. New maintenance base site options in Segment C were developed in response to community
comments and an FTA request that each MOS be fully operational and include a maintenance base

facility. Several new alternative routes based on a Lander Street route (Cl) were developed to reduce

impacts in the south downtown industrial areas, or to provide routes to the new maintenance base site

options.
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Segment D: Sound Transit worked closely with City of Seattle staff to develop several new options
for an MLK Jr. Way S. route, including the features of the preferred alternative. The new options
respond to a variety of public and agency comments. The major changes involved reducing the right-
of-way required and increasing the nurnber of signalized intersections and pedestrian crossings on
MLK Jr. Way S. Sound Transit also modified alternatives to include measures that would minimize
noise impacts and reduce delays for vehicles at intersections. The preferred alternative proposes a $50
million community development fund for light rail-related projects. New and revised options were
developed for the McClellan, Graham, Othello, and Henderson stations, improving station area access,
reducing impacts, or responding to the requirements of new system-length alternatives. An all-tunnel
route alternative for Segment D was also developed and evaluated following the issuance of the Draft
EIS. The Rainier Valley Tunnel Environmental Technical Report is incorporated into the Final EIS
by reference and can be found in Appendix Q.

Segment E: The preferred alternative (E1.1) and AlternativeEl2 now incorporate additional design
treatments for T\rkwila International Boulevard. These changes would reduce impacts by reducing the
right-of-way required and by providing many of the street design features proposed in the City of
Ttrkwila's plans for the corridor, including two additional signalized intersections and pedestrian
crossings. The Longacres, Baker, and Strander station options for Alternatives E2 and E3 were
revised in response to comments by the City of Tukwila and others. The changes at Longacres station
involve bus transfer areas and station features related to the proposed Sounder cornrnuter rail and
Amtrak stations. The new options for the Baker and Strander stations reduce the area required for the
station, reducing impacts.

Segment F: Several new route alternatives (including the preferred) were developed by combining
different elements of the alternatives considered in the Draft EIS. New or modified station options
were developed for the prefened alternative and other alternatives, including the revised airport
station at the IMC and NEAT, a potential new station at S. 184e Street, and options providing
additional choices for siting, access, and park-and-ride facilities at S. 154tD Street and S. 200th Street.
The route and station modifications were made in response to comments; to reflect the plans of the
Port of Seattle, the City of SeaTac, or other parties; or to reduce impacts or costs.

o Construction Staging: More detail about the construction assumptions has been defined for the Final
EIS, including additional information on construction staging areas and tunnel and excavation spoils
disposal plans. (See Section 4.L7 of the Final EIS.)

r Length Alternatives: Six length alternatives are evaluated in the Final EIS, providing the full range
of effects possible with the light rail system. As in the Draft EIS, the Northgate to SeaTac and N.E.
45* to SeaTac alternatives are evaluated, grving the range of effects possible under different
combinations of route alternatives. Also evaluated are four different length alternatives, including
three minimum operable segments that use the routes identified for the preferred alternative.

Some alternatives not given detailed consideration in the Draft EIS were developed and evaluated in
additional studies following the issuance of the Draft EIS. These studies focus on specific areas in the
corridor, or on specific elements of the proposed light rail system.

In response to public comments on the alternatives evaluated in the Draft EIS for southeast Seattle
(Segment D), Sound Transit developed and evaluated an all-tunnel alternative. The Rainier Valley Tunnel
Teehnical Report was released on February 1, 1999 for public review, prior to the identification of a preferred
alternative by the Sound Transit Board. The report concluded that a tunnel would not be a reasonable
alternative in this segment for several reasons. First, a Rainier Valley T\rnnel would not meet criteria
commonly used to warrant a tunnel. Second, it would cost nearly $400 million more than the other alternatives
without providing significant additional transportation benefits, although it would reduce some adverse

impacts. Finally, Sound Transit would face major constraints in obtaining additional funding for a Rainier
Valley tunnel, based on the factors above, and considering the voter-approved funding progam for the Sound
Moveplan.

Central Link Final EIS
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Sound Transit also prepared an Environmental Assessment (EA) that was issued in August 1999. The EA
evaluates several new maintenance base alternatives and new station options in the University District and

Capitol Hill areas. These new alternatives were developed in response to public comments on the Draft EIS

and in light of new geotechnical and system design information. The EA provided information about the

impacts of these altematives and potential mitigation measures, and allowed for public and agency review and

comment prior to the issuance of the Final EIS. The Final EIS includes these new station options and

maintenance base alternatives, and it responds to public and agency comments on the EA.

2.1.3.3 Route and Station Alternative DeJinition

From 21 to 26 light rail stations would be developed to serve the major transit markets in this corridor.

Passenger stations would provide pedestrian and bicycle access to and from feeder bus lines, park-and-ride

facilities, and major employment and activity centers. The boarding platform (in all station Upes) would be

approximately 380 ft long (to serve 4-car trains) and may be either on the outer side of the tracks, or in the

center with tracks on both sides. For elevated, below-grade, or tunnel stations, escalators, elevators, and/or

stairs would be provided as appropriate. The stations would be designed to satisfy all applicable public access,

fire, and life-safety requirements. Typical station cross sections are illustrated on Figure 2.I4 for elevated, at-

grade, and tunnel route sections.

The route and station alternatives developed for the light rail corridor is described below. The preferred

alternative within each segment is described first; the remaining alternatives are then described in comparison.

Sound Transit's project engineers have developed alternatives for the horizontal alignment (the route locations

for the light-rail track), the vertical profile (tracks at-grade, elevated, or underground), and station locations

and configurations. In general, the alternatives in each segment are compatible with those in adjacent

segments, which allows decision-making on a segment-by-segment basis. However, there are some adjoining

points that require consideration of more than one segment at a time.
Table 2.1-l summarizes the route characteristics and number of stations by segment. Details on the

proposed stations are summarized in Appendix K and shown in Appendix H, including the associated

alternative routes, locations, configurations, conceptual plans, and cross sections. Visual simulations of the

project, including several stations, appear in Appendix I.

Segment A (Northgate to Univercity District)
The Sound Transit Board did not identify preferred route or station alternatives in Segment A. However,

the Final EIS continues to evaluate Segment A alternatives, which could be built if additional funding is

obtained. All Segment A alternatives would serve the Northgate Urban Center and Roosevelt residential urban

village as designated by the City of Seaule's Comprehensive Plan. This segment (Figure 2.1-5) would start

with a tail track adjacent to First Avenue N.E., and 800 to 1,000 ft north of 103'Avenue N.E., adjacent to

Northgate Mall. The tail track would be used for short-term light rail vehicle storage and layovers between

scheduled runs. From the tail track, the route would continue south next to the Maple Iraf neighborhood and

through the Roosevelt neighborhood. It would end at the northwest corner of the University of Washington

cnmpus, at 15ft Avenue N.E. and N.E. 45th Street. Figure 2.1-5 shows route and station alternatives for this

segment. The route alternatives would include fraction power substations at each station, and near I-5 and N.E.

80ft street.
Alternative AI.I-tf Avenue N.E. Tunnel
Altemative AL.2-Roosevelt l{ay N.E. Tannel

These alternatives begin near the Norttrgate Transit Center near Northgate Mall, either at the Northgate
park-and-ride facility just east of I-5 (Northgate Option A) or adjacent to the Transit Center itself (Northgate

Option B). The route would travel south on an elevated guideway and then in a retained cut on the east side of
I-5, within &e freeway right-of-way. A traction power substation would be located at I-5 near N.E. S0eStreet.

Near N.E. 76e Street, the routes would enter a tunnel running under the Lake City Way off-ramps and continue

undergroundtoastation atl}bAvenueN.E.inAl.l,oratRooseveltWayN.E.inAl.2.

Central LinkFinal EIS
2. Alternatives Considered
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Table
Characteristics of Light

2.1-l
Rail Route Alternatives

Route Alternatives and Options One'way light Segment travel Number of
(Preferred alternative itolicizeil rail track (mi.) time (min.) stations

Segment A (Northgate to Unlversity District)
A1.1-12b Avenue N.E. Tunnel

Al.2-Roosevelt Way N.E. Tunnel

A2.1-86 Avenue N.E. Short Elevated

A2.2--{b Avenue N.E. Elevated

2

)
2

3.t2
3.t2

3.29

3.29

5.3

5.3

5.6

5.6

Segment B (University District to Westlrke Station)
B 1 a-lapitol HilI Tunnel

Blb-{apitol Hill Tunnel (with Roy/Aloha Station)

82. l--Seattle Center HighJevel Bridge

B2.2-Seattle Center Portaee Bav T\rnnel

4.47

4.47

5.28

5.01

9.4

10.2-10.8

12.2-12.8

tl.G12.2

4

4-6t

5-6t

5-61

Segment C (WesUake Station to S. McClellan Street)
Cl.l-At-grade center of lander Street

Cl.2-At-grade north of Londer Street

Cl.3-Elevated north of Lander Street

C1.4-Forest Street/S. knder Street Tunnel

Cl.S-Massachusetts Street and I-5 right-of-way

C2.3-West of Rainier Avenue S. Elevated

C2.4-Rainier Avenue S. Tunnel

C3-S. Massachusetts Street Tunnel

3.76

3-75

3.75

3.96

3.71

3.58

3.6

3.66

G72

6-72

6-72

5-62

f

)
6

tt.4-12.2

11.5

10.6-1 1.4

I 1.1-1 1.9

1 1.0-l 1.8

10.5

10.6

11.0

Segment D (S. McClellan Street to Boeing Access Road)
Dl.lc-MLK Ir. Way S. At-grade, 4-lane (104' cross section)

Dl.l&-MLK Ir. Way S. At-grade,2-lane (9O' cross section)

D|.Ie-MLK Jr. Way S. At-grade 4Jane (93' cross section)

D1.1f-MLK Ir. V/ay S. At-gade 2lane (93' cross section)

DI.3-MLK Jr. Way S. Combined Profile

D3.3--S. Alaska Street Crossover

D3.3-S. Alaska Street Crossover (with allemative stations)

D3.4-37b Avenue S. Tunnel

4.59

4.59

4.59

4.59

4.59

4.80

4.63

4.63

4-53

4-53

5

f

)
+5t
4-63

4-63

9.8-10.5

9.8-10.5

10.5

10.5

8.9-9.6

t0.1-10.8

10.6-11.3

to.2-11.4

SegmentE (Iukwila)
E I. l-Tulovila International BIvd. At-grade

E1.2-Tukwila Intemational Blvd. Elevated

E2-Interurban Avenue S.

4.37

4.37

7.92

7.6 24

6.9 2"

2n14.6

E3-MLKJr. Wav S. 7.28 11.0 t
Segment tr' (SeaTac)

Fl-Intemational Boulevard At-grade

F2.l-Washington Memorial Park, City Center West

F2.2-Washingon Memorial Park, City Center East

F2.3-Washington Memoriat Partq Elevated east of 2&h Ave. S.

F3.l-West of Intemational Blvd. Grassy lfuoll

F3.2-West of Intemational Blvd. Main terrninal

F3.3-West side of Inteinational Blvd.

2.67 6.U6.7 3-4

2.85 6.2 3

3.04

2.77

2.82

6.7

5.1-s.9

6.5-7.2

2.68 5.7

J

3-4s

3

3-46

Central LinkFinal EIS
2. Alternatives Conidered

2.63 4.8 3

F4-Intemational Blvd. to 28tl24a 2.63 5.1 3

Source: Sound Transit, October 8, 1998, March 5, 1999, and July 8, 1999
Notes: TraveltimespreparedbyPSTC arebasedonaninclemenalplanningmodel.

' Convention Place Station may or may not be rcbuilt for light rail operations.
] notential station atBeacon Hill.
r Includes a potential station at S, Graham Ste€t (D3.3 and D3.4 also include a potential station at Charlestown Street).
a the march'point betwe€n Segments E and F at S. l60e Street was used to provide common distance and

- travel time comparisons. The ac_tual march point could vary by 2,000 ft depending on the routes.
" Potential future station at S. 184' Sheet.
6 Potential North SeaTac Station depending on the Segment E route chosen.

r0/22/1999 2-13



The routes would continue in a tunnel to N.E. 45ftStreet and 15e Avenue N.E.
Two stations are currently proposed along these routes:

r Northgate - An elevated station at Northgate next to I-5 (Northgate Option A), or Northgate
Transit Center (Northgate Option B). A new option at the Northgate Transit Center (Option
C) is similar to Option B, but with a different route for the tail track. All options would have
a 1,300-stall park-and-ride structure.

Roosevelt - An underground station at N.E. 6f Street and either I/h Avenue N.E. (A1.1) or
Roosevelt ll/ay N.E. (A1.2).Ahernafive A2.14 Avenue N.E. Short Elevated
Alternative A2.24 Avenue N.E. Elevated

These alternatives are identical to Alternatives A1.1 and A1.2 from Norttrgate to N.E. 76ft Street.

Near N.E. T6eStreet, Alternative A2.1 would tunnel under the Lake City Way ramps, emerging near

N.E. 66th Street, and ascending to an elevated station just south of N.E. 65e Street, adjacent to I-5. In
Alternative A2.2, the route would transition from N.E. 76'Street to an elevated structure over the
L,ake City way off-ramps, ttren continue elevated along the east side of I-5 to a station just south of
N.E. 65th Sfeet. Both routes would continue parallel to I-5 and Eighth Avenue N.E., cross Ravenna

Boulevard, and then enter a tunnel at a point betrween the Ravenna Boulevard off-ramp and I-5. They
then would continue southeast in a tunnel to N.E. 45e Street and l5sAvenue N.E.

Two stations are currently proposed along this route:
r Northgate - An elevated station at Northgate next to I-5 (Northgate Option A) or Northgate

Transit Center (Northgate Options B or C).

r Roosevelt - An elevated station at N.E. 65b Street and Eighth Avenue N.E. next to I-5.

Segment B (University District to Westlake Station)
The routes in this segment (Figure 2.1-6) thatwould start at N.E. 45e Street in the University

District and cross under or over Portage Bay have increased. The preferred route would tunnel
through Capitol Hill and First Hill before connecting to the DSTT at the site of the existing
Convention Place Station, which would not be replaced. Other routes would head southwest near

South Lake Union to Seattle Center, and then connect back to the DSTT. The other alternatives

consider several options for connecting to the DSTT at Convention Place Station. The station could
be closed or rebuilt for rail and bus use, or for rail-only use. Route and station alternatives for this
segment are shown on Figure 2.1-6.

Alternative B 1 a-Capitol Hill Tannel (Prefened)

The preferred alternative would serve the University of Washington area, Capitol Hill, and First
Hill, designated major urban centers in the City of Seattle's Comprehensive Plan. It would begin at

the underground station at N.E. 45e Street and 15ft Avenue N.E. traveling underground to a $tation
near N.E. Pacific Street and 15ft Avenue N.E. The route would continue in a tunnel beneath the Lake
Washington Ship Canal, and under the Portage Bay/Roanoke neighborhoods to 10s Avenue E. Still
underground, the route would continue south under l0ftAvenue E. and Broadway Avenue E. to E.

Madison Street where it would cross under Madison moving southwest to Boren Avenue, and under
I-5 to connect with the DSTT. The proposed depth of the tunnel has changed since the publication of
the Draft EIS. Soil conditions under Portage Bay have increased the depth needed to cross under
Portage Bay, which in turn would require deeper stations at the N.E. 45fr and Pacific Street locations.
New information on soil conditions near the Capitol Hill Station require either a much deeper or much
shallower tunnel to avoid mining in unsuitable soils. A shallower tunnel would be constructed using
excavation (cut-and-cover) rather than mining techniques. New and modified station options have

been prepared in these locations, and other design features have been developed in response to local
and agency comments. The deeper station option would be accessed by high-speed elevators.

Central Link Final EIS
2. Alternatives Cowidered
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The shallower station option would be accessed by both elevators and escalators. An

Environmental Assessment (EA) evaluating the new station options was published in Augtist 1999.

The Final EIS responds to public and agency cornments that were received.

Four stations are proposed for the preferred alternative:

N.E. 45'h - An underground station located on the east side of l5s Avenue N.E. and south of
N.g. +i" str".rioptii,n B), or on the west side of l5s Avenue N.E. (option C).

Pacific - An underground station located under Pacific Street west of l5th Avenue (Option B),

with a design modified since the Draft EIS in response to comments and to accommodate the

need for a deeper tunnel.

Capitol Hill - The original design for the Capitol Hill Station has been modified and three

new station options have been developed since the Draft EIS. The options are all for an

underground station. Station Option A (Broadway Station-deep tunnel) would be under the

west side of Broadway, between E. Ilowell and John streets. Option B would be directly
under Broadway, and involve cut-and-cover construction for the station and mining
construction for the adjacent crossover track, and Option C would be by cut-and-cover for
both the station and crossover. Option D would be under Nagle Place, between E. Howell
and E. Thomas streets, using cut-and-cover methods for the station and crossover (but is no

longer a preferred station option).

First Hill - An underground station at E. Madison Street and Summit Avenue E. (Option A)
or slightly north of that intersection (Option B).

Traction power substations would be needed in the following areas: (a) within the N.E. 45th

Sration, (b) within the Pacific Station, (c) near the SR 520 right-of-way (within a tunnel vent shaft and

emergency access structure), (d) within the Capitol Hill station, and (e) within the First Hill Station.

Ahernative B I b-Capitol Hill Tunnel

This route is the same as Alternative Bl studied in the Draft EIS, except that some stations have

been modified. There would be four to six stations:

o N.E. 45s - An underground station located under l5e Avenue N.E. south of N.E. 45s Street
(Option A).

r Pacific - An underground station located under 15h Avenue N.E. south of Pacific Street
(Option A).

o Roy/Aloha - A potential underground station near E. Roy Street/E. Aloha Street under lOtb

Avenue E.

o Capitol Hill - An underground station below the west side of Broadway, south of E. John

Street (Option A).

r First Hill - Same as the preferred altemative (Bla).

o Convention Place - A potential new (relocated) station under Pine Street between Eighth and

Ninth streets, with or without joint buVrail operations.

Ahernative B2.I-Seattle Center via High-level Bridge
Ahemative &2.2-Seafrle Center via Ship CanalTunnel

These altematives would serve South Iake Union (one of seven hub urban villages in the City of
Seattle's Comprehensive Plan) and Seattle Center (one of the City's five major urban centers).

Alternative 82.l would start at the N.E.45th Street/l5th Avenue N.E. Station and travel underground

and south to N.E. Campus Parkway. The route would turn west, emerge from the tunnel along

Campus Parkway, then transition to an elevated structure with a high-level bridge crossing the ship

canal. South of the ship canal, the route would enter a tunnel between I-5 and Harvard Avenue 8.,

near E. Gwinn Place. It would continue southward under I-5 to an underground station near E. Nelson

l raal EIS
" '..,',tridered
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Place (ust east of Eastlake Avenue E.). The route would continue south in a tunnel from the Eastlake
Station, then travel west and emerge from a portal between E. Yale and Minor streets. The route
would transition to an elevated structure and cross over Fairview to run along the south side of Mercer
Street. The route would enter a tunnel at the triangle near Broad Street and continue under Fifth
Avenue N., then tunnel east under Denny Way to connect to the existing DSTT.

Alternative B2.2 would tunnel south from N.E. 45th Street under l5th Avenue N.E. to a station at

Pacific and l5th Avenue N.E. The route would continue in a tunnel under the Lake Washington Ship
Canal and under the Portage Bay/Roanoke neighborhoods. Crossing southeast beneath SR 520 and I-
5, it would join the 82.l alternative near I-5 and E. Boston Street. A traction power substation would
be needed for the Alternative B2.2 tunnel section in the vicinity of the SR 520 right-of-way. A vent
shaft would also be needed in the same location.

Five to six stations are cunently proposed, depending on the route:
o N.E. 45th - Alternative 82.l would use Option A as described in Alternative B I b. Alternative

B2.2 would use Option B as described in the preferred alternative.

o Campus Parkway - AlternativeB2.l would have an underground station near N.E. Campus
Parkway and N.E. Brooklyn Street.

o Pacific Street - Alternative B2.2 would have station Options A and B, as described above.

r Eastlake - An underground station near E. Nelson Place, just east of Eastlake Avenue E.

o South Lake Union - An elevated station near E. Mercer Street and Terry Avenue N.

o Seattle Center - An underground station near Seattle Center (east of Fifth Avenue and south
of Broad Street).

o Convention Place - A potential new station at Convention Place, redesigned for light rail use
only or forjoint bus/rail operation.

Segment G (Westlake Station to S. McGlellan Street)

This segment (Figure 2.1-7) includes the existing DSTI stations at Westlake, University Street,
Pioneer Square, and the International District. Currently, only buses operate in the DSTT. If the
prefened alternative were implemented, only light rail vehicles would operate in the DSTT. The
displacement of buses from thd tunnel would necessitate some operational changes to accommodate
the buses on downtown Seattle streets (see section 3.2.2). Other alternatives could allow trains to
operate with buses in the DSTT. The ability to operate both buses and rail in the tunnel, or moving all
buses to surface streets, would affect bus riders from all parts of the region. Since the Draft EIS,
additional inter-jurisdictional coordination and technical analysis have been performed to define and
assess a range of surface street operating strategies. The existing stations in the DSTT would need to
be modified to fit low-floor rail cars and their overhead power systems. Route and station alternatives
for this segment are shown on Figure 2.1-7.

The Sound Transit Board identified Altemative Cl studied in the Draft EIS as the prefened
alternative. Since then, Alternative Cl has been expanded to include five variations (Cl.l to Cl.5)
that serve new maintenance base alternatives (see Section 2.1.3.2), and include revisions that respond
to comments on the Draft EIS. The Environmental Assessment published in August 1999 evaluated
theseroutevariations(Cl.l toCl.5)andmaintenancebasechanges. AlternativeCl.2isevaluatedas
the preferred altemative in this Final EIS because it reduces impacts along Lander Street and it
separates bus and rail traffic along the E-3 Transit-way, increasing the reliability of both. The Board
may ultimately select one of the other Cl variations.

Centml Unk Final EIS
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Alternative C1.2-At-grade north of Lander Street @referred Altemative)

The preferred alternative would start at the International District Station, to run at-grade on the
east side of the existing E3 Busway, and then turn east along the north side of S. Lander Street. It
would cross Airport Way at-grade, then enter a tunnel under I-5, continuing east under Beacon Hill,
roughly following the alignment of S. Lander Steet to connect with Segment D routes near the
intersection of S. McClellan Street and Rainier Avenue S. The route would be elevated approaching
Segment D. A vent shaft would be required on Beacon Hill near Beacon Avenue S, and 16* Avenue
S., and power substations would be within several stations in the DSTT and at S. I-ander Street. Three
new stations, in addition to the four existing DSTT stations, are proposed along this route:

. Royal Brougham Station - At-grade on the east side of the E3 Busway south of Royal
BroughamWay.

r Lander Station - At-grade on the E3 Busway north of S. Lander Street.

o Beacon Hill Station - The shell of a deep tunnel station would be mined under S. Iander and
Beacon Avenue S. and vent/elevator shafts constructed, but the station itself may not be
completed until future phases.

In addition, the Westlake Station in the DSTT has two options for developing a new entrance on
Pine Steet near Fifttr Avenue.

Alternative C1.I-At-grade center of S. Lander Street

Alternative Cl.1 (formerly Cl in the Draft EIS) would be similar to the preferred alternative, but
it would locate light rail at-$ade in the median of S. I-ander Street. It has the same stations as

Alternative C1.2, except the Lander Station would be on the median of the E3 Busway (Option A).
Alternative Cl.3-Elevated north of Lander Street

This alternative follows the same route as Alternatives Cl.1 and Cl.2, but would be elevated on
the north side of S. Lander Steet within the right-of-way. The Lander Station would be elevated on
the east side of the E3 busway.

Alternative Cl.4-Forest Street/S. Lander Street Tannel

This alternative follows the same route along the east side of the E-3 Busway as the preferred
alternative. It would cross S. Lander Street at-grade and transition to an elevated structure, turn east at
S. Forest Street, and continue elevated on the south side of the street. It would be elevated over Sixth
Avenue, the BNSF spur line, and Airport Way S., then cross under I-5 to the Beacon Hill tunnel. It
would have the same station options as Alternative Cl.Z for the Royal Brougham and Lander stations,
but the potential Beacon Hill Station would be located slightly south of the preferred station location.

Alternative C 1. S-Massachuset* and. I-5 rtght-of-way

Alternative C1.5 would be on the east side of the E3 Busway at-grade from the International
District Station, then turn east to run at-grade along the south side of S. Massachusetts Street. It
would cross AirportWay S. at-grade, and then turn south along I-5 in the old railroad right-of-way to
the Beacon Hill Tunnel and continue to the McClellan Station. It would have the same stations as

Alternative C1.2, but would not have a I-ander Station.

Alternative C2.S-lVest of Rainier Avenue S. Elevated

From the International Disfrict station, the route would be at-grade on the D2 roadway (cunently
an HOV-only roadway connecting the International District to I-90 center lanes) to the vicinity of 12ft
Avenue S. and S. Dearborn Sfieet. It would turn southeast and travel at-grade from the D2 roadway,
through the industrial area west of Rainier Avenue S. and east of I-90, crossing to the median of
Rainier Avenue S. just north of the I-90 eastbound on-ramp. The route would continue at-grade in the
median of Rainier Avenue S. to S. Massachusetts Street. where it would transition to an elevated

Central Link Final EIS
2. Altematives Considered
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structure. In the vicinity of 23'" Avenue S., the route would shift one-half block west, generally

following an elevated profile along an old railroad right-of way to S. McClellan Street.

In addition to the four existing downtown tunnel stations, one new station is proposed along this
route:

o I-90 - An at-grade station on Rainier Avenue S. under I-90.

Alternative C2.4-Rainier Avenue S. Tunnel

This route would be the s:rme as Alternative C2.3 to the vicinity of 126 Avenue S. and S.

Demborn Street. It then would turn south onto Poplar Place and transition into a retained cut and then
into a bored tunnel starting north of the I-90 on-ramp, continuing under Rainier Avenue S. to a portal

in a retained cut south of S. McClellan Street.

Alternative C2.4 would include the four existing DSTT stations plus:

r Poplar Place - A station in a retained cut on Poplar Place between S. Charles and S. Norman
streets (ust east of I-90 and south of S. Dearborn Street).

Alternative C3-5. Massachusel8 Street Tunnel

The C3 route would follow the existing E3 Busway at-grade from the International District
Station, then turn east into the median of S. Massachusetts Street, continuing at-grade across Airport
Way and entering a tunnel portal under I-5. A bored tunnel would continue under northern Beacon

Hill to a portal near 17* Avenue S. and S. Attantic Street. The route would exit the tunnel on the east

slope of Beacon Hill, transitioning into an elevated station at Atlantic Street south of I-90. It would
then continue elevated in the median of Rainier Avenue S. before transitioning to a route one-half
block west of Rainier Avenue S. to S. McClellan Street, as in Alternative C2.3. A vent shaft would be

required near S. Massachusetts Sfteet and 14ft Avenue S. Alternative C3 includes two stations in
addition to the four existing downtown tunnel stations:

o Royal Brougham Station - An at-grade station on the E3 Busway south of Royal Brougham
way.

o I-90 - An elevated station just south of I-90, near 17s Avenue S. and S. Aflantic Street.

Segnrent D (S. McGlellan Street to Boeing Access Road)

This segment would begin at S. McClellan Street and continue south to the Boeing Access Road.

Figure 2.1-8 shows route and station alternatives for this segment. The McClellan Station would serve

the hub urban village at the north end of Rainier Avenue S.; other stations would be located within or
on the edge of urban centers or villages designated by the city. After the release of the Draft EIS,
Sound Transit prepared a Technical Report on a potential Rainier Valley Thnnel, comparing it to the

Draft EIS altematives. In identifying the prefened alternative, the Sound Transit Board considered

the Rainier Valley Tunnel Technical Reporf the Draft EIS, and public and agency comments. Several

new options for at-grade routes that reduce project impacts have been developed for the Final EIS,
including Alternative D 1. le.

Alternative DI.Ie-MLK Jn llay S. At-grade 4-lane StreA (93ft cross section) (prefened
altemative)

r Alternative D1.1e, the preferred alternative, would depart the S. McClellan Station in an
elevated profile. The route would then enter the median of MLK Jr. Way S. and continue
south at-grcde, serving planned urban village communities near the Rainier Vista garden
community and the west edge of Columbia City. The route would continue south at-grade to
serve urban villages near S. Gratram St., the Holly Park garden community, and the South
Shore neighborhoods near S. Henderson Street, before continuing south to Boeing Access
Road. Alternative D1.le proposes a 93-ft-wide right-of-way, allowing four lanes, improved
sidewalks, and added lighting and landscaping.

Central Link Final EIS
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On MLK Jr. Way S., there would be seven new signalized intersections and nine new pedestrian-

only signalized crossings. A traction power substation would be needed, along with a small building

for signals/communications, near the McClellan and Graham stations. Streetscape improvements

would be provided along Edmunds and Henderson streets to improve the pedestrian links with

Columbia City and Rainier Beach, respectively. The Sound Transit Board also proposed a local $50

million community development fund for the Rainier Valley area in association with the prefened

alternative. The use and management of the fund is being determined through workshops and

discussions with community groups and local agency staff and officials.
Five stations are included:
o McClellan - An elevated station at S. McClellan Street with two design options for a bus

transfer facility and for traffic circulation and street treatments. Option B would close 27'h

Avenue S. to general traffic. Option C would keep 27'n Avenue S. open to general traffic.
Both options include improvements to Cheasty Boulevard. Both options would provide a

revised intersection at MLK Jr. Way S. and Rainier Avenue S., including pedestrian

crosswalks.Edmunds - An at-grade side platform station in the median of MLK Jr. Way S.,

north of S. Edmunds Street, with improvements along S. Edmunds connecting to Columbia
City (the station plan was revised since the Draft EIS).

o Graham - An at-grade side platform station in the median of MLK Jr. Way S., south of the

Graham Street intersection (Option D).

o Othello - An at-grade station in the median of MLK Jr. Way S., centered between Othello
and Myrtle streets.

o Henderson - An at-grade station in the median of MLK Jr. Way S., near S. Henderson Street,

with a train turnback facility south of the platform (Option B). Improved pedestrian

connections to Rainier Beach along S. Henderson would be developed, and a bus layover area

would be east of the station.

Ahernative DI.Lc-MLK Jr, Way S. At-grade,4-lane Street (104ft cross section)

Akernative DI.LiI-MLK Jr. Way S. Abgrade,2-Iane Street (90 ft cross section)

Alternative DI.If-MLKJr. Way S. At-grade 2-lane Street (93ft cross section)

The other Alternative Dl.l options would depart the S. McClellan Street station in an at-grade

profile (Option A) or elevated profile (Option B), depending on the Segment C route. They would all
be in the median of MLK Jr. Way S. Altemative Dl.lc proposes a 104-ft right-of-way, allowing
widening of the existing lanes, improved sidewalks, and added landscaping. Alternative D I .l d

proposes a narrower street within a 90-ft right-of-way, reducing the existing four through-lanes to two
lanes, with a parking lane; this would change the function of the street from a through arterial to a

neighborhood collector. Alternative Dl.lf - also a 93-ft right-of-way - would provide two traffic
lanes and a parking lane that would accommodate bicycle travel.

Four to five stations are included: 
.

r McClellan - Option A would be an at-grade station, one-half block west of Rainier Avenue S.

and south of McClellan Street; Options B and C would be elevated stations, as described for
the prefened alternative.

o Edmunds - Alternative Dl.lf would only have an at-grade station near MLKJT. Way S.

between S. Edmunds and Alaska streets.

o Alaska - Alternatives Dl.lc and Dl.ld would feature an at-grade staggered station in the

median of MLK Jr. Way S. near S. Alaska Street.

. Graham - A potential at-grade station in the median of MLK Jr. Way S. at S. Graham Street;

Alternatives Dl.lc and Dl.ld would feature staggered platforms north and south of Graham
(Option A), and D.l.lf would be the same as the prefened altemative (Option D).
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Othello -An at-grade side platform station in the median of MLKJT. Way S., centered
between S. Myrtle Street and S. Othello Sfreet, as in the preferred alternative.

Henderson - Same as the preferred alternative.

Alternative DI.3-MLK fn Way S. Combined ProJile

Leaving the S. McClellan Steet station in an elevated profile, this alternative would enter the

median of MLK Jr. Way S. and continue south in an elevated configuration along the same route as

Alternative D1.1. Near S. Holly Street, the route would descend to street-level and continue south to
Boeing Access Road at-grade. MLK Jr. Way S. would be a four-lane roadway, as described in
Alternative Dl.le. Streetscape improvements would be provided along pedestrian linkages of S.

Edmunds and S. Henderson streets to the west of MLK Jr. Way S. A traction power substation and
signaUcommunications building would be needed near the stations at S. Alaska and Graham Steets.

Four to five stations are proposed along this route:

r McClellan - An elevated station (Option B), one-half block west of Rainier Avenue S., and
south of S. McClellan Street.

r Alaska - An elevated station in the median of MLK Jr. Way S., north of S. Alaska Street.

o Graham - A potential elevated station in the median of MLK Jr. Way S., north of S. Graham
Street (Option C).

. Othello - An at-grade station in the median of MLK Jr. Way S., at S. Othello Street.

o Henderson - Same as the preferred alternative.

Alternative D3. 3-Alaska Street Crossover

Alternative D3.3 would leave an at-grade McClellan Station and cross over MLK Jr. Way S. The
route would continue in a retained cut-and-fill configuration in a new right-of-way (to be acquired)

occupying the half block west of Rainier Avenue S. The route would continue south parallel to
Rainier Avenue S., with service to planned urban village communities near S. Genesee Street and

Columbia City. Just north of S. Alaska Street, the route would turn west, then south into the median

of MLK Jr. Way S. From S. Edmunds Street, the route would continue southward at-grade in the

median to Boeing Access Road. A traction power substation and signal/communications building
would be needed near the station at MLK Jr. Way S. and S. Graham Street. Streetscape improvements
would extend along S. Alaska Street and S. Henderson Street to the east.

Four to six stations are proposed along this route. One station near S. Genesee Street or two
potential stations at S. Charleston and S. Edmunds streets would serve the Columbia City area.

o McClellan - An at-grade station (Option A) one-half block west of Rainier Avenue S., south
of S. Mc{lellan Street.

r Charlestown - A potential at-grade station in a retained cut located one-half block west of
Rainier Avenue S. at Rainier Valley Square, between S. Charlestown and Andover Streets.

. Genesee - An at-grade station in a retained cut, one-half block west of Rainier Avenue S. and
north of S. Genesee Street.

r Edmunds- A potential at-grade station near MLK Jr. Way S., between S. Edmunds and
Hudson streets.

o Graham - A potential at-grade station with staggered platforms, to the north and south of S.

Graham Street (Option A).

o Othello - Same as the preferred alternative.

r Henderson - Same as the preferred alternative.
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Alternative D3.4-3/h Avenue S. Tannel

This route is similar to Alternative D3.3, up to Rainier Avenue S. and S. Oregon Street. At that
point the trackway would enter a tunnel section, jogging east under Rainier Avenue S. From S.

Angeline Street, the tunnel would turn southward under 37u Avenue S. to MLK Jr. Way S. and S.

Raymond Street. The route would rehrn to the surface in the median of MLK Jr. Way S. south of S.

Graham Street, the same as the preferred alternative, and continue south at-grade in the median to
Boeing Access Road. A haction powersubstation and signaVcommunications building would be
needed near the station at MLK Jr. Way S. and S. Graham Street. South Henderson Street would
include streetscape improvements to the west of MLK Jr. Way S., and a bus layover facility. The
route continues in a tunnel under MLK Jr. Way S. until it is past S. Graham Street, where a portal
would be located.

Four to six stations are proposed along this route:

o McClellan - An elevated station (Options B or C) one-half block west of Rainier Avenue S,
south of S. McClellan Street, with adjacent street changes as described for the preferred
alternative.

r Charlestown - A potential at-grade station in a retained cut, one-half block west of Rainier
Avenue S. at Rainier Valley Square (between S. Charlestown and Andover Streets).

r Edmunds (Columbia City) - A subway station under 37ft Avenue S. at S. Edmunds Street in
ColumbiaCity.

e Graham - A potential station in a retained cut in the median of MLK Jr. Way S., south of the
intersection with S. Graham Street (Option C).

o Othello - Same as the preferred alternative.

o Henderson - Same as the preferred alternative.

Segment E (Tukwila)
The Tlkwila segment starts at the Boeing Access Road and continues south through the city of

T[kwila to approximately SR 518. The preferred a]temative (E1.1) is along Tukwila International
Boulevard, with a connection to Sounder Commuter Rail and service to a neighborhood commercial
district along Tukwila International Boulevard. Alternatives along Interurban Avenue S. (82), and
MLK Jr. Way S. @3), offer a connection to Sounder Commuter Rail service at Longacres Way, and
serve Tukwila's Southcenter urban center at either Baker Boulevard or Strander Boulevard. The City
of Tukwila opposes Alternative E1.1, preferring Alternative E3, which would serve Southcenter, the
City's designated urban center. The route and station alternatives for this segment are shown on
Figure 2.1.-9. The end points of this segment approximate the City of Thkwila's boundaries, but
portions of the routes are in Seattle, King County, and Renton. In addition, the areas (witttin Vtmile)
of two station locations in Segment F (S. 154th Street and S. 160e Street) would be partially in the city
of Tukrvila.

Alternative E I. I-Tukwila International Boulevard At-grade (prefened alternative)

o The preferred altemative route would be elevated from the Boeing Access Road station across
E. Marginal Way, along the east side of Thkwila International Boulevard, and over the
Duwamish River, Riverton Creek, and SR 599. From SR 599 south, to approximately S.

126e Street, the route would be elevated to the east and then in the median of Ttrkwila
International Boulevard. Alternative E1.1 would transition to grade in the median of Tukwila
International Boulevard at approximately S. 126ft Street, then proceed at-grade in the median
to approximately SR 518. A traction power substation would be needed near the intersection
of Thkwila International Boulevard and S. 126u Street. The section of the El.1 route in the
median of Tbkwila International Boulevard would reconstruct the highway within a 102-ft.
cross section, 2 ft narrower than proposed in the Draft EIS.
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Design changes included since the Draft EIS incorporate many of the City's proposed

improvements to Tukwila International Boulevard. Improved sidewalks, landscaping, and lighting

would be provided. New signalized intersections would be provided at S. l40tb and S. l48B streets,

and three signalized pedestrian-only crossings would be provided near S. 1306, 132nd, and 142od

streets. The City's plan calls for no new signal-protected pedestrian-only crossings, but did include ten

new unsignalized pedestrian crossings, four with pavement embedded lighting along the crosswalk.

Two stations are proposed along this route:
o Boeing Access Road - An elevated station at Boeing Access Road wittr pedesrian

connections to a Sounder conrmuter rail platform and a 30Gstall park-and-ride facility. A
traction power substation would be sited near the station.

S. 14f -An at-grade station at Tuttwila fnternational Boulevard, south of S. tl* Street
Alternative E 1.2-Tulcv'ila fntunntional Boulevard Elevated

This route would be the same as the preferred alternative until it reaches Tukwila International

Boulevard. The route would then remain elevated in the median of the roadway. The proposed

roadway and intersection changes would be the same as Alternative E1.1.

Two stations are proposed:

o Boeing Access Road - Same as Alternative E1.1.

o S. l44le -An elevated station at Tirkwila International Boulevard, south of S. 1446 Street.

Alternative E2-Interurhan Avenue S.

This alternative would originate at the elevated section along the south side of the Boeing Access

Road (without a station), then turn south just east of E. Marginal Way, touching down behind

currently indusrial buildings. It would continue south at-grade, crossing the Duwamish River on a

short bridge at approximately S. 115o Street, then running adjacent to SR 599/Interurban Avenue and

the existing Duwamish Trail continuing at-grade to approximately Gateway Drive, where it would
transition to an elevated profile. After crossing over I-5, it would return to grade near S. 56ft Avenue.

The route would continue south to S. 143'd Street, then turn east, transitioning to an elevated profile to

cross the Duwamish River and the Burlington Northern Santa Fe (BNSD and Union Pacific (UP)

railroad tracks. It would proceed on the east side of the BNSF/UP tracks at Black River Junction (in

the city of Renton) and return to grade approaching 1405 and I-ongacres. The route would become

elevate4 turn west into the city of Tukwila, over the BNSF and UP railroad tracks, the West Valley
Highway, and the Duwamish River.

On the west side of the Duwamish River. the route would continue elevated in the median of
Baker Boulevard move northward along Andover Park W. to Tularila Parkway, then proceed west

along the north side of the Parkway, across *re street from the Southcenter Mall property. Gaining

more elevation, the route would cross over the interchange of I-5, 1405 and SR 518. It would follow
the south side of SR 518, cross under 51" Avenue S., and continue in a mixture of elevated stmctures

and retained cut-and-fill to approximately International Boulevard (SR 99).

TWo stations would be located along this route:

. Longacres - An elevated station at Longacres Way with pedesnian connections to a Sounder

commuter rail platrorm (modified since the Draft EIS to include a shared park-and-ride
facility with commuter rail and increased bus transfer/layover areas.)

o Southcenter - An elevated station over Baker Boulevard just east of Andover Park West and

Southcenter Mall; Option A provides additional bus layover areas and vehicle access areasi,

while Option B does no! using a smaller station area fooprint.
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Alternative E3-MLK Jr. Way S.

Beginning on an elevated profile along MLK Jr. Way S. in the city of Seattle, the route would
cross over Boeing Access Road into the city of Tukwila, then proceed as a retained cut/fill along the

sloping east side of MLKJT. Way S. A short, elevated section would cross over S. 129'h Street, and

then the route would cross under MLK Jr. Way S. in a short cut-and-cover tunnel. The route would
then descend a steep slope on an elevated structure to the Black River Junction, and across the BNSF
Renton branch line. It would retum to grade adjacent to the south end of Fort Dent Park and follow
the east side of the BNSF and UP tracks under I-405 to Longacres, where the trackway would become

elevated. Next it would tum to the west across the railroad tracks and become elevated across West
Valley Highway and the Duwamish River to Strander Boulevard. It would follow the north side of
Strander Boulevard, through the Southcenter parking lot, swing north over Southcenter Parkway and

the I-5/I-405 interchange, cross under Klickitat Drive, and follow the Alternative E2 route along the

south side of SR 518 to Intemational Boulevard.
Two stations are proposed along this route:

o Longacres - An elevated station at Longacres Way with pedestrian connections to Sounder
Commuter Rail. This station design was modified since the Draft EIS to include a park-and-
ride shared with commuter rail and iricreased areas for bus transfer/layover.

o Southcenter - Two options for an elevated station on the north side of Strander Boulevard
near Southcenter Mall; Option A provides additional bus stops and layover areas and vehicle
access areas, while Option B does not, allowing a station area with a smaller footprint.

Segrnent F (SeaTac)

The preferred altemative, and other altematives in this segment (Figure 2.1-70), would serve the

City of SeaTac urban center and Sea-Tac Airport, with station options in each of the City's designated
high-capacity transit districts. The SeaTac segment extends from the northern boundary of the City of
SeaTac, at S. 152nd Sreet and Tukwila lnternational Boulevard, to S. 200rh Street. The prefened route
entering SeaTac would be along Tukwila International Boulevard from the north, with other routes
entering from SR 518 from the east (E2 or E3). Eight route alternatives, including the preferred

alternative, have been identified (as shown on Figure 2.1-lO).

Alternative F2.3-Washington Memorial Parte" Elevated east of 2dh Avenue S. (Prefened
Alternative)

The prefened alternative would be elevated along Tukwila International Boulevard from l52d
Street, continuing southwest to cross over SR 518 west of Washington Memorial Park, and connect to
the Airport's proposed North End Airport Terminal (NEAT) and Intermodal Center (trvlc). It would
then continue elevated along the west side of International Boulevard, crossing S. 188th Sfeet and
continuing south along the east side of 28h Avenue S. to S. 200'h Street. Three stations are proposed,

with one alternative station and another potential station.
o North SeaTac - Option B is an elevated station located north of S. l54th Street and west of

International Boulevard, with a 670-stall park-and-ride facility southeast of the intersection.
Option F is an elevated station and 260-stall park-and-ride at the northeast corner of the S.

154* Street/International Boulevard intersection, and Option G is an elevated station and 454-
stall park-and-ride at the northwest corner of the intersection.

o North Central SeaTac - Option C is an elevated station at IMC, with a planned people mover
connection to the existing airport terminal and future NEAT. A future Personal Rapid Transit
station could be accommodated at that site. An alternative station would be located at the
NEAT (Option D) with a direct pedestrian connection to NEAT, and people mover access to
the existing Sea-Tac Airport terminal and the IMC.
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o South Cental SeaTac - This is a potential elevated station at S. 184e Street on the west side
of International Boulevard.

o South SeaTac - Both options E and F have a 630-stall parking garage. Option E has an
elevated station south of S. 200* Sneet. Option F has an elevated station over and north of S.
200s Street, and both options would include bus transfer areas. Options C and D could also
combine with F2.3 but are evaluated with Alternative F4. A traction power substation would
be sited near the station.

Alternative F l-International Boulevard in Median

This route would include the light rail tracks at-grade in the median of International Boulevard,
either coming from the north over SR 518 on a new or widened existing bridge (Alternative El) or
from the east along SR 518 (Alternative E2 or E3). From SR 518, the route would continue in the
International Boulevard median to S. 200u Street, and as a tail track to approximately S. 204e Sneet.
As requested by the City of SeaTac, *re existing lane configuration of International Boulevard would
be maintained, with additional landscaping provided. All stations would be in the median. This
requires expanding the street right-of-way approximately 30 ft to the east in the northern section.

The three to four proposed stations along this foute are:

o North SeaTac - A potential at-gtade station in the median of International Boulevard, located
at S. 154th Street (Option A with Alternative 81.1, and Option B with Alternative E.12), or at
S. 160th Street (Option C with Alternatives E2 or E3).

o North Cenftal SeaTac - An at-gade station at International Boulevard and S. 170ft Street near
the Radisson Hotel site, with pedestrian connections to the Port of Seattle's proposed IMC,
the airport people-mover system, and the North End Airport Terminal (NEAT).

o South Central SeaTac - An at-grade station in the median of International Boulevard, east of
the main terminal, with a pedestrian underpass connection to the SeaTac City Center on the
east side of International Boulevard. A future connection to a station for the City of SeaTac's
planned Personal Rapid Transit (PRT) system could be accommodated.

o South SeaTac - An at-grade station in the median of International Boulevard north of S. 200ft
Street, with a 400- to 950-stall surface park-and-ride facility.

Alternafive F2.1 - ll/ashington Memorial Park, Cily Center West
Alternative F2.2 - lVashinglon Memorial Par$ City Center East

The north section of both Alternatives F2.1 and F2.2 would begin with a transition to an elevated
trackway following either Tirkwila Intemational Boulevard from the norttr (Option A) or SR 518 from
the east (Option B), depending on which alternative is selected for Segment E. The route would be
elevated on the western side of International Boulevard, and would return to grade between S. l52nd
and S. 154ft streets along the west property line of Washington Memorial Park cemetery. The light
rail trackway would be elevated from north of S. 170u Street and continue elevated on a structure to
the Port's proposed IMC at the Radisson Hotel just south of S. 170ft Steet. The route would then
cross over International Boulevard on structure to a Central SeaTac station east of International
Boulevard, before continuing along the east side of International Boulevard to south of the airport
terminal. The route would then cross to the west side of International Boulevard on an elevated
structure and continue southwest, following the existing right-of-way of Air Cargo Road/28e Avenue
S., passing over S. 188s and S. 192od streets. The tracks would return to grade at approximately S.
193"d Street and would continue at-g&de in the 28ft Avenue S. right-of-way, to be vacated through the
S. 200e Station.

Alternative F2.2 would be the same as F2.1, except that the City Center station would be located
about one-quarter mile east of International Boulevard, adjacent to the west right-of-way line of 32nd

Avenue S., and centered on the intersection with S. l80s Street. As the trackwav continues southwest
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it would cross the northern end of Bow Lake before going elevated over International Boulevard on its

way eastwzud to the 2SsAvenue S. route.

Three stations are proposed along these routes:

o North Central SeaTac - Option C is an elevated station at the Port's proposed IMC south of
S. 170th Street at Radisson Hotel, with a direct pedestrian walkway and/or airport people-

mover connection to the airport terminal. A future Personal Rapid Transit station could be
accommodated.

o South Central SeaTac - Alternative F2.1 would have an elevated station at City Center West
adjacent to the east side of International Boulevard at S. 180th Sfteet, with pedestrian overpass

across International Boulevard. Alternative F2.2 would include a station at City Center East
near32d Avenue S.

o South SeaTac - Option B is an at-grade station in the center of 28e Avenue S., north of S.

200ft Street, with 400{o 85O-surface park-and-ride stalls in two lots. Bus transfer areas

would be provided.

Alternative F3.I-West Side of Internafional Boulevard, East of Parking Stractures
Alternative F3.2-West Side of Internafional Boulevard, Main Terminal

Both alternatives would include an elevated trackway along the west side of International

Boulevard north of the airport. The route would continue south with an elevated profile. There would
be an elevated South Central SeaTac Station in the open area between the airport parking garage and

International Boulevard. Alternative F3.1 -would continue along the west side of International
Boulevard, while Alternative F3.2 would turn west on an elevated structure above the airport drives at

the main terminal, and its elevated station would be located between the parking garage and the airport

terminal. South of the terminal, F3.2 would turn southwest into the proposed south airport access

road, then onto the 286t24& Avenue S. right-of-way (south of S. t88a; and follow the ioute of
Alternative F2 to the southern terminus of the light rail line and rail fiack at S. 200ft Street.

Three to four stations are proposed along these routes:

North SeaTac - Alternative F3.1 would not have a North SeaTac Station. Alternative F3.2
would have an elevated station, near S. 154e Street, (Option B), or Option D near S. 160th

Street if either the AlternativeB2 or E3 routes were selected.

North Central SeaTac - Both alternatives would use Option B, an elevated station on the west
side of International Boulevard south of S. 170fr Street near the Radisson Hotel, with direct
pedestrian connections to the IMC and airport people-mover system. A future station for the
City's planned Personal Rapid Transit system could be accommodated.

South Central SeaTac - Both Alternatives F3.1 and F3.2 would have elevated stations in the
vicinity of the airport terminal. Alternative F3.2 would use Option A above the airport
terminal arrivals drive (between the terminal and parking garages) with pedestrian
connections on the airport access drives and International Boulevard to SeaTac City Center.
Alternative F3.1 would use Option B between the terminal parking garages and International
Boulevard.

South SeaTac - Both alternatives would have an at-grade station in the center of 286 Avenue
S., north of S. 200e Street, with 400- to 85O-surface park-and-ride stalls in two facilities, and
bus transfer areas.

Alternative F3.3-West side of International Boalevar4 Intermodal Center

This route begins at grade north of S. 1486 Street in the median of International Boulevard, and is

elevated approaching S. 152oo Street. Streetscape and landscape improvements are incorporated
throughout the roadway segment where light rail is in the median. The route moves to the west side of
International BouleVard at S. 154u Street, and continues along the west side, with landscape

improvements and roadway modifications, from near the 16200 block to 170fr Street S. The route
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turns southwest from International Boulevmd to Airport Cargo Road, and is on the same route as F2.3
from S. 188u to the terminus at S. 200tb Street. Three stations are proposed:

r North SeaTac - Option B with an elevated station at 154e Street.

o North Central SeaTac - Option B is an elevated station on the west side of International
Boulevard south of S. 170'Street near the Radisson HoteL/i.[EAT site.

o South SeaTac - Options E and R as in AlternativeF2.3.

Alternative F 4-International Boulevard to ZEh/Zlh

Alternative F4 is at grade in the median of International Boulevard from l50e Street, transitioning
to elevated approaching S. 160'Sfieet, and then moving to the west side of International Boulevard at
1?0ft Street S., continuing to the 18000 block, where it turns southwest to Airyort Cargo Road,
following the same route as Alternative F2.3. Three stations would be provided:

o North SeaTac at S. 154h Sfeet - Option A is an at-grade station in the median of
International Boulevard, with a 350-stall park-and-ride.

r North Central SeaTac - Option B is an elevated station on the west side of International
Boulevard south of S. 170u Street, with direct pedestrian connections to the airport terminal.

r South SeaTac - Options C and D are for elevated stations at S. 200ft Street, with a 630-stall
parking garage and a potential bus/tansit facility.

2,1.3,4 Maintenance Buse Site Options

This Final EIS evaluates seven alternative maintenance base locations, including three that were
evaluated in the Draft EIS and four that were developed and evaluated in the August 1999
Environmental Assessment in response to public and agency comments. Some of the maintenance
base sites are possible only with specific route and length alternatives, while others could be matched
with multiple route and length alternatives. A maintenance base would provide for running repairs,
heavy maintenance, and storage of light rail vehicles. An appropriate site should be industrially
zoned, from 21 to 30 acres in size, adequate to accommodate storage of a fleet of at least 100 vehicles,
and located centrally within the light rail corridor. The site should also be relatively flat, of regular
shape, with good roadway and preferably railroad access. Maintenance base buildings would include
a maintenance shop for operations, control functions and training facilities, a maintenance-of-way
building, and a traction power substation. Outdoor storage and parking for 150 employees and visitors
would also be provided. The main building would cover approximately 80,000 ft2, including a large
shop floor; and the control center would be housed on an upper floor. The Environmental Assessment
of the impacts of the additional maintenance base sites was issued by Sound Transit in August 1999,
and its findings and the resulting public and agency comments are addressed in the Final EIS. The
seven alternative maintenance base sites, shown on Figure 2.1-1, include:

r Ml-A -I-ander Street, bounded by S. l^ander and S. Holgate streets, and Sixth and Eighth
avenues S. (could be included with the Segment C preferred alternative [Cl.2], and
Alternatives Cl.1, C1.3, and Cl.4).

o Ml-B - Lander Street, bounded by S. Lander and S. Holgate streets, and Eighth Avenue and
Airport Way S. (could be included with the preferred alternative tcl.2l and Alternative
c1.1).

o Ml-C - Atlantic/Central, bounded by the E3 Busway and Airport Way S., and Massachusetts
and Holgate streets (could be included with the Segment C preferred alternative (C1.2), and
Alternatives Cl.l, C1.4, and Cl.5).
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. Ml-D - Rainer Brewery/Roadway Express, bounded by Seventh Avenue S., S. Airport Way
and S. Forest Sffeet, and south of S. Hinds Steet; this site is only possible with the C1.4
alignment.

o Ml-E - Rainier Brewery/Airport Way, on a portion of the Ml-D site above, but shifted to the
east, relocating Airport Way to the east; this site is only possible with the C1.4 alignment.

o M2 - Northeast of the Boeing Access Road, in a site bounded by Boeing Access Road, I-
5/40e Avenue S., Norfolk Street, and MLKJT. Way S.

o M3 - Southwest of the Boeing Access Road, in a site bounded by Boeing Access Road, E.
Marginal Way, Duwamish power transmission line right-of-way, and the BNSF railroad.

Site plans for each of the maintenance base sites are shown in Figures 2.|-llathrough 2.1.-11.c,

which show the conceptual track layouts, the locations of buildings, parking, and roadway access.

2.1.3.5 Length Alternatives and Terminus Stations

This EIS evaluates a variety of "system" scenarios, also known as "length alternatives," for the
proposed Central Link light rail line. The length alternatives combine route and station alternatives
and options to provide a summation of "system" impacts. They would also result in a range of
possible terminus stations for the project, although all options would allow for future extensions. The
Northgate to SeaTac Altemative (Segment A through F) extends 24 to 29 miles, from 103'd Avenue
N.E. in Northgate, to S. 200th Street in SeaTac. The N.E. 45ft to SeaTac alternative (Segments B
through F), approximately 3.4 miles shorter, extends from N.E. 45ft Street in the University District to
the S. 200h Street terminus in SeaTac; the N.E. 45b Station in the University District would be an
interim northerly terminus. The EIS examines the range of costs and impacts possible under different
combinations of alternatives between N.E. 45'Street and SeaTac.

In addition, the EIS evaluates the system impacts of the preferred alternative from N.E. 45s Sneet
to SeaTac, and for three Minimum Operable Segments (MOSs). MOS A would be from N.E. 45th

Street to S. McClellan Street. MOS B would be from Capitol Hill to S. Henderson Street. MOS C
would be from N.E. 45th Street to S. Lander Street. The evaluation of each of these scenarios is based
on the cumulative impacts resulting from the preferred route and station alternatives, as defined in
Section 2.I.1. In addition, the Maintenance Base options could vary, and each potential terminus
station could function differently than would a station at that same location, given a longer system.
Under the various scenarios, the potential terminus stations would be at Northgate, N.E. 45b Street,
Capitol Hill, S. Lander Street, and S. 200ft Street. Only the Northgale and S. 200ft Street terminus
options would feafure park-and-ride facilities; the potential for bus or other functional changes is
described in the Transportation Analysis in Sections 3.2 and 3.3. MOS A and MOS C would include
any of the Ml Maintenance Base sites. MOS B would include Site M2. In the system totals for MOS
A and C, the worst-case maintenance base impacts are included.

In compliance with Federal regulations for implementing the National Environmental Policy Act
(23 CFR 77L.III(D), the light rail system length alternatives evaluated in this EIS connect logical
termini and have independent utility. The defined termini of this initial system allow environmental
matters to be addressed on a broad scope. This system would provide direct access to high
concentrations of employment, commercial, and residential uses and it could be operated
independently of any future light rail improvements. The full-length system alternatives, as well as

the MOS alternatives, provide logical points for connecting to other existing fiansportation modes, and
to future light rail system extensions. This operating system and its termini have been planned to
accommodate and/or complement as much as possible, other planned transportation improvements.
Roadway and bus transit modifications, required to accommodate the light rail alternatives, are
included in the project description and/or impact assessment.

2.1.3.6 Route and Station Planning and Development

Station design guidance
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In August 1998, Sound Transit adopted general policy guidelines (Motion No. 1798-58) for the

design of passenger amenities and features of the stations, including access, lighting, signage, weather

protection, heating/cooling, automated teller machines, and bicycle facilities. Space could also be

provided at some stations for private vendors, like espresso stands and other rider conveniences.

Detailed station designs will be developed during final design. Sound Transit guidance on station

design is as follows:
o Design in character with the community and recognize the need to develop stations as part of

a lmger community environment;

o Develop in conjunction with local agencies and their adopted neighborhood plans;

r Improve areas equitably throughout the entire system;

r Limit improvements to those required for operations of the transit system and to the confines
of the right-of-way disturbed by the construction of the system;

r Provide ample pedestrian access from adjacent streets;

o Provide connections to other adjacent transit facilities, whenever possible;

o Collaborate with public and private parties to maximize joint development and transit-
oriented development opportunities (see below); and

r Work with local public transportation agencies, communities, and local governments to
include making improvements within one-half mile of each station for safe, easy transit,
pedestrian, and bicycle access as outlined rn Sound Move (see non-motorized access

discussion below).

Joint development potential

Joint development projects would involve the development of rail stations with other facilities that

may be above, below, or directly adjacent to the station. The station and the other facilities may share

common entrances or structures, and they may be jointly designed or constructed. Joint-development
project financing often involves cost sharing and land or lease-sharing arrangements. The joint
development oppornrnities may help reduce project costs, provide new revenue streams, enhance

station access, and gain additional public amenities. Land acquired for project construction, but that is

not needed after construction is complete, can provide opportunities for joint development.

Stations with potential for joint development include, but are not limited to:

o Northgate - A relocated transit center and a new park-and-ride facility, with accommodations
for shopping mall expansion and new office/retail development.

o Roosevelt - Station entrances in a proposed mixed-use Roosevelt Square projec! and
residential development south of Roosevelt Square.

o N.E. 45ft - Station entrances are possible at the University Bookstore. Other potential
elements include other retail sites, a church-related project, and the expansion of University
of Washington's Burke Museum or Law School.

e Pacific - Entrances south of N.E. Pacific Street could be incorporated in future building sites

in the UW southwest campus axea.

o Broadway - Station entrances could be developed at Seattle Central Community College, at
an existing banh or at other nearby redevelopment sites.

o First Hill - Seattle University, Swedish Hospital, two banks, and other medical facilities are

potential station entrances.

o Convention Place - A large office/retail project is possible on the site of the existing station.

o McClellan - Station development could offer opportunities for public/private partnership on-
site.
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o Othello - Station development could offer opportunities for public/private partnership
adjacent to platform.

o Sea-Tac Airport and S. 200e Street - Joint development could provide the core of an
intermodal facility at either the airport station or the terminus station at S. 200'Street. A S.
200e Station could also feature a p-ark-and-ride structure with retail or commercial uses on the
ground floor.

Transit-oriented development

Transit-oriented developments are commercial, housing, retail, and mixed-use projects with
designs that support ridership on ftansit systems. Development around stations is often a mix of
commercial, retail, community services, and housing, and features pedestrian-supportive amenities. In
April 1998, Sound Transit adopted agency-wide policies to support transit-oriented development.

Sound Transit has developed interlocal agreements that provide the local jurisdictions with
funding for land use planning efforts around station areas. The cities will engage local communities in
station area planning with an emphasis on transit-oriented development. The cities' work plans
include market analysis and initial assessment of development potential around route and station
alternatives.

Non-motorized access

Many riders are expected to walk or ride bicycles to travel to and from Sound Transit facilities.
Sound Transit has been working with local jurisdictions and communities to determine appropriate
pedestrian and bicycle improvements within a one-half mile radius of stations. Where appropriate,
streets that would be reconstructed as part of building the light rail system would include pedestrian
and bicycle facilities consistent with the adopted policies of the local jurisdictions. Sound Transit
facilities would be designed to provide ample space for pedestrian volumes and for maneuvering
bicycles in and through stations and onto vehicles. A mix of storage lockers and locking racks at
stations would allow users of the system to safely store their bicycles. The initial operating plan
assumes that bicycles would be accommodated on light rail vehicles at all times. The proposed
storage facilities for each station are described in Appendix H. Sound Transit would coordinate with
other transit agencies to provide riders with an understandable and effective system for bicycle
transport.

2. 1.3.7 Environmental Commitments

Sound Transit is committed to satisfying all applicable federal, state, and local environmental
regulations, and to apply reasonable mitigation measures to reduce significant adverse effects. The
EIS identifies measures to mitigate the significant impacts of the project alternatives. Mitigation
measures committed as part of the project are identified along with other potential measures that
would reduce or eliminate impacts. In addition, The Preferred Alternative Mitigation Plan (Appendix
O) provides a more detailed description of committed mitigation measures incorporated into the
design of the preferred alternative, along with a listing of the additional mitigation commitments
Sound Transit will make. During the preparation of the Final EIS, and preliminary engineering and
final design, Sound Transit is engaging in the following activities to facilitate the development and
resolution of mitigation mersures for the Central Link project:

o Ongoing community relations program - Involve community in design development to ensure
that the chosen design avoids or minimizes community impacts.

o Partnerships with agencies and local jurisdictions - Continue regular meetings with agencies
and partner jurisdictions to involve them in the development of project design and mitigation
measures.

. Design development - Ensure compliance with adopted design criteria to avoid or minimize
impacts.
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o Commitment to best practice construction methods.

The National Environmental Policy Act (NEPA) and the State Environmental Policy Act (SEPA)

require that the EIS describe reasonable mitigation measures addressing project impacts for the

decision-makers to consider. Where the current level of design, information, and coordination allow

it, the EIS identifies mitigation eommitments. Where additional design, information, and/or

coordination are required, the EIS identifies potential mitigation measures to be considered by

decision-makers. Mitigation commitments will be refined through final design and permitting. The

Record of Decision (ROD) (expected in late 1999) will include a list of committed mitigation

measures for the preferred alternative. Mitigation measures can range from specific design items like
noise walls to plans or programs to develop the mitigation details (e.g. parking mitigation monitoring).

Mitigation commitments may also include performance standards that commit to meeting certain

measurable criteria (such as a maximum vibration level) but do not yet commit to the precise means

through which that standard will be met. This approach allows the on-going design work and

community and agency consultation and coordination work to better define the precise approach to

mitigating impacts. Sound Transit is working with the agencies ofjurisdiction and other interested

parties to determine appropriate mitigation commitments. These commitments may be documented

through a Memorandum of Understanding, as conditions for required permits, or through some other

mechanism.

2.1.3.8 Projected Light Rail Ridership

Projected ridership for the light rail line, a factor that determines numy system design decisions, is

very high. The system would connect some of the region's largest employment centers, including

downtown Seattle and the University District. Depending on the route, it would serve Capitol
Hill/First Hill, the south downtown industrial area, or Seattle Center, and other major employment

centers. Light rail would also serve many major institutions, dense residential neighborhoods, and

regional destinations such as Sea-Tac Airport. The ridership forecast for the preferred alternative is

approximately 110,000 weekday riders in the year 2010, and 133,000 for the year 2O20, based on the

assumed route, station locations, and operating plan shown in Appendix M.2. Projected daily

boardings by MOS, segment, and station appear in Table 3.2-8 through 3.2-13 in the Transportation

Impacts and Mitigation section.

2.1.3.9 Capital Equipment and Operafions

Substations, ventllation, and communications

The light rail system would be electrically powered using an overhead catenary (contact wire).

The power to the catenary is fed from electrical traction-power substations, typically one-story

buildings about 650 ft2 in size. Substations would be incorporated within the elevated or tunnel

stations or located at-g1ade within or adjacent to the right-of-way. The substations would be built a

minimum of one and a half miles apart, although some operational scenarios could require fewer

substations. The power supply would be provided by overhead lines along the tracks, except in tunnel

sections where the power supply would attach to the ceiling. Above ground vent shaft structures are

required along all tunnel sections as described for the Segment A, B, and C tunnel routes. Light rail
systems also require signal and communications buildings of about 1,60 * located at each station.

Light rail vehicles and operations

Light rail would provide frequen! convenieng and reliable service, running 18 to 20 hours daily.

The light rail fleet would include 64 to 76 vehicles for light rail operations in 2010 and 83 to 106

vehicles by 2020, depending on which alternatives are selected. ff the system is extended to

Northgate, an additional 21 vehicles would be required. Cars are typically 70 to 95 ft long by 8 to 9 ft
wide, and are able to seat from 60 to 80 riders while accommodating 200 or more at peak periods.

Conventional low-floor light rail vehicles would likely be used to provide level boarding for all
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a
passengers, and would be easily accessible by people with disabilities. Trains would operate with four
cars during peak periods and fewer cars during off-peak times.

The EIS describes the two operating plans that were assumed for the evaluation of alternatives.
Operating plan A would have peak period trains operating every four minutes north of the
International District Station, and every eight minutes to the south; mid-day, evening and earlyJate
service levels would be less frequent, ranging from 8 to 15 minutes. Operating plan B would have
peak period trains every 5 minutes north of the Henderson Station, and every 10 minutes to the south,
with lower frequencies at other times. Operating Plan B has been used for all2020 forecasts and
analysis, and is what Sound Transit expects to operate on opening day. See Appendix M.2 for more
detail.

Light rail speed limits would range from the posted roadway speed limit (where operating in
sfteets) to a maximum of 55 mph on exclusive right-of-way segments. With station stops, the light
rail trains are expected to average 28 mph. Light rail operating speed would be determined by right-
of-way characteristics, including grade, curves, and degree of separation from roadway traffic.

Light rail trains would stop in each station for about 20 seconds to load and unload passengers. In
downtown Seattle stations, greater passenger activity would increase this "dwell" time to about 30
seconds. Bus transfer facilities would be provided at most light rail stations, and existing on-street
transfer locations would continue in downtown Seattle. Transfers to Sounder cornnruter rail service
are proposed at the International District Station and the Boeing Access Road Station under the
preferred alternative, or the Longacres/I-4O5 Station in Thkwila for alternative routes. Transfers to
Amtrak could occur at the International District Station or possibly the Longacres/I-4O5 Station in
Tirkwila (depending on the route in Segment E).

Downtown Seattle Transit Tunnel (DSTT)

The light rail route alternatives assume light rail vehicles would use the existing DSTT, and the
preferred alternative proposes light rail-only use ofthe tunnel. Currently, about 145 buses per hour
use the tunnel during peak commuting times. The tunnel, which opened to bus traffic in 1990, was
built to accommodate light rail operations. However, recent studies show the rail bed in existing
stations would need to be lowered by six inches to fit with the newest technology, low-floor light rail
vehicles. Other potential modifications include trackwork changes, emergency ventilation changes,
and changes to access at Westlake Station. In addition, the route extension from Westlake Station to
First Hill or Seattle Center would require reconstruction of the existing tracks east of Westlake
Station. Conversion of the existing DSTI for rail operations would require the closure of the tunnel to
all operations, beginning sometime mid-2004 to early 2006.

Sound Transit, King County Metro, Community Transit, and the City of Seattle have been
working together since early 1998 to develop alternatives to address increased bus traffic on surface
streets when the tunnel is closed for construction in mid to late 2004 and for continued long+erm light
rail operations. Alternatives have generally focused on providing adequate street space and traffic
control to allow buses to maintain travel times and reliability through downtown, and on providing
adequate sidewalk space to accommodate increased numbers of waiting bus passengers. These
alternatives are being developed to minimize negative impacts on other street and sidewalk users and
on adjacent businesses. The alternatives emphasize strategies for changing bus routes or stops, adding
street capacity, and providing priority to transit movements. Some or all of the improvements could
remain in place during operation of light rail. The Downtown Seattle Surface Report (Sound Transit
April 1999) discusses the operating alternatives and their potential effects in more detail, with results
summarized in Section 3.2.

The surface streets considered for these strategies include Second, Thtd, and Fourth avenues in
central downtown; Fourth and Fifth avenues in south downtown; and Olive Way, Pike Street, and
Virginia Street in north downtown.
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2. 1. 3. 1 0 Proj ect construction

To construct trackway, structures, park-and-ride, and related facilities, the Link light rail project

will be divided into line sections. To ensure consistency, several system-wide contracts would be

used for work involving power, signals and communications, and fare-collection equipment. During
the project's final design phase, the construction plan would be further refined, including definitions
ofthe various construction phases and construction contracts, their schedule, duration, and

sequencing. The construction impacts discussion (Section 4.17) provides more detail.

Light rail construction activity sequences would vary depending on the location and existing

conditions. In areas where a paved trackway is constructed within an existing right-of-way, grading

activity could be minimized, but extensive reconstruction of streets and sidewalks is likely to occur.

Sound Transit will take steps to minimize disruption during construction and to maintain access to

adjacent properties to the greatest extent possible. Overall project phasing is summarized in Section

2.2.5. Construction assumptions are further described in Section 4.17.

2.1.3.11 Budget and Funding

The total approved capital budget of $1.736 billion (in 1995 dollars) for the light rail line was

based on cost estimates to build the line from the University District to SeaTac, and to conduct
preliminary and final engineering and environmental analysis from the University District to
Northgate. Approved by voters in November 1996, the funding plan includes four-tenths of one

percent local sales tax, three-tenths of one percent motor vehicle licensing fee, and federal funds. The

long-range Sound Move plan identifies the University District to Northgate line as the first priority for
extension. The preferred altemative extends from the University District to SeaTac, consistent with
the Sound Move plan. If additional federal or other funds become secured, the initial light rail system

could be built to Northgate. Additional detail regarding project costs, revenue, and funding is
provided in Chapter 5 Financial Analysis.

Sound Move also includes funding for light rail operations within the plan's lO-year timeframe.

After the lO-year implementation period, Iocal ta:ring authority would remain in place at suffrcient
levels to fully fund light rail operations and cover long-term bonding obligations.

2.2 EVALUATION AND SELEGTION PROGESS

The Unk light rail alternatives evaluated in this EIS result from nearly two decades of federal,

state, and regional legislation, planning, and community participation. This planning process

considered a wide range of potential land use and transportation options, including numerous high-

capacity transit corridors, technologies, and operating strategies. To determine which options best

serve the needs of the region, screening and evaluation has taken place at several levels. This section

provides a brief history of the different evaluation processes and major milestones leading up to the

alternatives presented in this EIS.
The outcome of the planning process described below was the adoption of a preferred

transportation strategy and incorporation of that strategy into the region's Metropolitan Transportation

Plan MIP). That preferred strategy includes decisions on mode choice (in this case, light rail) and on

the general corridors and alignments to be evaluated further in this environmental impact statement.

The alternatives in this EIS are consistent with the Major Investment Study (MIS) completed and

approved on the Sound Move plan in 1997; the 1996 Sound Move Plan; the 1995 Metropolitan
Transportation Plan (MTP) and subsequent updates; and the 1993 Regional Transit System Plan

Environmental Impact Statement. Additional details about the planning process can be found in the

MIS and documentation incorporated therein.
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2.2,1 Early Planning Studies
The frst rail ffansit system proposed for Seattle, in recent history, was part of the Forward Thrust

Public Transportation Plan. That plan consisted of a combined bus/rail plan with 47 miles of heavy
rail rapid transit and32 stations. The plan was placed before the voters in 1968 and again in 1970 and
failed to receive the necessary 60 percent approval for the associated property tax levy. After this, rail
planning was largely suspended until the early 1980s. A more extensive examination of rail
alternatives began with the 1981 Light Rail Feasibility Study for the Puget Sound Council of
Governments. The study concluded that regional rail transit was feasible and warranted detailed
assessment. From 1982 to 1990, rail and busway analyses for the central corridor included The North
Conidor Alternatives Analysis (NCAA), the Downtown Seattle Transit Project, the Multi-Corridor
Project, the Metro 2000 High Capacity Transit Study, and the Regional Transit Project.

During the North Corridor Alternatives Analysis (1982-84), a wide variety of Transportation
Systems Management (TSM) and light rail alternatives were considered for a major tansit investment
in the North Corridor as far north as Lynnwood. The Norttr Corridor Alternatives Analysis looked at
light rail routes on or in I-5, Aurora Avenue, 156 Avenue N.8., East Capitol Hill, Lake City Way, the
Burke-Gilman Trail, and the Burlington Northern Santa Fe railroad right-of-way. It recommended
continuing study of Aurora Avenue and I-5.

At the same time, Metro completed an alternative analysis for the downtown Seattle Transit
Project. Following this study, the Meto Council (Municipality of Metropolitan Seattle) selected the
Third Avenue/Pine Street bus tunnel as the preferred alternative; Metro completed construction of a
tunnel with five stations in 1990. The project included direct access from the tunnel to freeways via
new ramps or busways, and the capability to convert the tunnel and stations to electric light rail
operation in the future.

The Multi-Corridor Project (1984-86) studied three routes including new routes to the south and
east. It introduced several route options between downtown Seattle and SeaTac. Alternatives from
downtown Seattle to the south were Tukwila via Duwamish; SeaTac via Duwamish; Burien via
Duwamish; Burien via SR 509; Burien via West Seattle; Duwamish via Rainier Valley; and Renton
via Rainier Valley. For the north, the study recommended dropping the Aurora route and continuing
to study I-5 and Broadway routes to Northgate via the University District.

The Metro 2000 High Capacity Transit Study (1990-91) began with a re-screening of all previous
routes for both busways and light rail lines in the cenfial corridor. After analysis, I-5 and the First
HilVCapitol Hill tunnel were recorlmended for further study in the northern segments, SeaTac via the
Rainier Valley and/or Duwamish were identified for the southern segments, and I-90 was
recommended for study to the east.

2.2.2 Transportation and Rail Technology Alternatives

Land Use and Transportation Alternative Milestones

kt 1990 the Puget Sound Regional Council (PSRC) adopted the Vision 2020 Growth and
Transportation Strategy for the Central Puget Sound Region. Vision 2020 was adopted after the
PSRC had reviewed six alternatives strategies for managing grow*r, ranging from a "dispersed
growth" alternative that was served by an expanded roadway network to "major centers" alternative
that was served by an expanded regional transit system. The preferred alternative adopted by the
PSRC was a hybrid of a major/multiple centers and emphasized transit over highways. With the
approval of this alternative, the construction of major new highways as a strategy for responding to
additional growth was effectively screened from further consideration. The process to reach this
decision included broad participation by local governments, the region's policy makers, and the
public, as well as preparation of an EIS.

The Regional Transit Project (1991-94), analyzed in detail the impacts of various system
alternatives, including Transportation System Management (TSM), Transitrvay/TSM, and "Rapid
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Raif'/TSM. The rapid rail system evaluated included a largely grade-separated right-of-way with
overhead catenary for power supply. "Surface Light Rail" was also evaluated as a viable alternative

that could reduce costs while maintaining the level of service.

The TSM alternative included added bus service, operational changes, and modest infrastructure

investments to improve mobility. The Transitway/TSM alternative included the TSM improvements

as well as major investment in bus-only and bus-carpool lanes radiating from downtown Seattle to

other parts of the region, including Northgate, Bellevue and Tukwila. At the ends of the transitway,

buses would continue on freeway HOV lanes. The RaiUTSM Alternative proposed an extensive

electric rail system running north, south, and east of downtown Seattle. To the north, rail would run

between downtown Seattle, Capitol Hill, the University District, Northgate, Lynnwood, and Everett.

To the south, rail would link downtown Seattle, Rainier Valley or the Duwamish Industrial Areq
SeaTac, Federal Way, and Tacoma. It also included electic rail service across l,ake Washington to

Bellevue, Redmond, and Issaquah. Another rail line would directly link Paine Field, Bothell,
Kirkland, Bellevue, Renton, and Burien. In addition, this alternative included 40 miles of commuter

rail line linking Seattle and Tacoma.

The Municipality of Metropolitan Seattle (Metro), Pierce Transit, Community Transit, Everett

Transit, SNO-TRAN, and the Washington State Department of Transportation (together, the Joint

Regional Policy Committee or JRPC) jointly issued the Regional Transit System Plan and Final

Environmental Impact Statement in March 1993, in compliance with the State Environmental Policy
Act. The Final EIS evaluated the No-build, TSM, TransitrvaylTSM, and RaiyTSM alternatives and

determined the benefits and impacts of different systerns. The public involvement program for the

Regional Transit System Plan included three series of public forums, numerous meetings with
community and business groups, discussions with special interest groups, a specially formed citizens

group, as well as public hearings on the EIS. Public involvement continued through the development

of the Final EIS and final decision-making.
After considering cost and ridership projections, environmental analysis, and public comment on

the alternatives, the JRPC adopted the Regional Transit System Plan in May 1993. The RaiyTSM
alternative ($13.2 billion in $1993) was selected because it demonstrated the greatest: l) mobility -
the transit capacity it added would meet the high end of projected demand; 2) environmental benefits

- it reduced air pollutant emissions and energy consumption; and 3) land use plan support - it fully
supported regional plans to concentrate new growth in existing activity centers, limiting urban sprawl

and open space consumption.
In November 1993, Metro prepared the Central Corridor Project Justification Reporl which

described the rationale for selecting the central corridor as the first potential federally funded rapid rail
segment, and provided justification for initiating preliminary engineering and environmental analysis.

The selection of the corridor was based on: l) the highest crurent and potential transit ridership in the

region; 2) the most severe congestion and capacity limitations in the region; 3) the greatest impact on

relieving downtown Seattle's bus constraints while optimizing use of the investment in the downtown
bus tunnel; 4) the highest concentration of transit dependenl low income and minority populations in
the region; 5) the flexibility to be extended to the north, south and east to support ttre future system; 6)

the highest support for the regional growth management plan by serving the region's top three transit

trip generators (downtown Seattle, University District and Capitol Hill/First Hill); and 7) stand-alone

capability, including access to a rail vehicle storage and maintenance site and a northerly terminus for
train storage and turnaround.

The Central Puget Sound Regional Transit Authority (RTA) was formed in 1994, with a Board
consisting of local elected officials. After evaluating the JRPC-recommended system plan, RTA
concluded that voters would not likely support a request to fund the full system plan at that time.
Accordingly, the RTA forwarded a scaled-down version of the JRPC recommendation (referred to as

Phase I) to the ballot for voter approval. The $6.7 billion ($1993) plan included 68 miles of light rail
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connecting Lynnwood to Tacoma and across I-90 to Bellevue and Redmond; 81 miles of commuter
rail linking Everett, Mukilteo, Edmonds, Seattle, Tukwila, Kent, Auburn, Sumner, -Puyallup, Tacoma,
and Lakewood; and new regional bus services. Within the central corridor, the plan described a fully
grade-separated University District/Capitol Hill segment and grade separation (at-grade and elevated)
in the Rainier Valley only as far south as Othello Street, with a generally at-grade line from Othello
Street to SeaTac. In March 1995, regional voters turned down this initial phase proposal.

Concurrent with the development of the initial phase proposal, the PSRC was developing the
regional Metropolitan Transportation Plan (MTP) required by the Intermodal Surface Transportation
Efficiency Act (ISTEA). The 1995 MTP included the mode choices (tght rail, corffnuter rail, and
express bus) and alignments from the RTA's failed 1995 plan, acknowledging that the plan needed to
be reconfigured and resubmitted to the voters. To help craft anew proposal following the failed vote,
the Regional Transit Authority enlisted an advisory panel ofcivic leaders to provide overall guidance,
with review and input by subregional groups of elected officials. To engage citizens, the agency held
subarea forums, community and business meetings, and roundtable sessions; the agency also used the
media to communicate and develop the public plan. Between March 1995 and November 1996, the
RTA participated in over 400 meetings with community and special interest groups to discuss regional
transit planning. The revised transit package was tailored to reflect subarea interests, and to lower-
investment, shorter timeframe subarea budgets. The resulting $3.9 billion ($teefl, ten-year package
is reflected inthe Sound Move plan adopted by the RTA in May 1996. Sound Move includes 25-miles
of an electric light rail starter system and 26 stations near major destinations, with connections to local
bus service. The route was designed to connect Northgate, Roosevelt, the University District, Capitol
Hill, First Hill, downtown Seattle, the Rainier Valley area, and SeaTac (terminating at S. 200t! Street).
The PSRC reviewed the plan and found it to be consistent with the 1995 MTP, noting that it should be
incorporated into the MTP following a successful vote on local financing for the plan. In November
1996,56 percent of the voters in the three-county Sound Transit District and 70 percent of voters in
the city of Seattle approved financing for the plan. The EIS provides project-level environmental
review for the electric light rail system approved inthe Sound Moveplan.

In May 1997, RTA completed a Major InvestmentStudy (MIS) for the Sound Move plan, as

required by ISTEA. The MIS reviewed the prior planning and community involvement efforts leading
to the preferred transportation strategy set out in the MIS. That strategy describes the cenfral corridor
light rail alternatives as follows:

o Downtown Seattle to Boeing Access Road: South from the DSTT, east along I-90 to Rainier
Avenue S., south through Columbia City and along MLK Jr. Wuy, turning west at Boeing
Access Road and crossing over I-5.

r Downtown Seattle to the University District From the DSTT under Capitol Hilt/First Hill
and the ship canal to the University District.

e University District to Northgate: This section would be built if funding were secured.

o Boeing Access Road to SeaTac: Two primary alternatives were to be analyzed further, the
SR 99 route and another along Interurban Avenue S.

According to specific measurements proposed by FTA, the MIS concluded that Sound Move
would improve mobility, result in environmental benefits and transit operating efficiencies, support
land use and transportation plans, and uke advantage of existing institutions and capabilities.

In April 1997, the PSRC approved the MIS, concluding that it satisfies applicable federal and
state requirements. The PSRC concluded that the MIS "clearly documents how the RTA identified
and evaluated a range of alternatives together with a chronology of decisions leading to the prefened
alternative." Among other things, the preferred alternative includes the light rail transit mode in the
Central corridor along the routes described above. With the approval of the MIS, the proposal was
cleared to proceed into project-level environmental review.
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2. 2. 2. 2 RaiI Technologt Alternstives

Studies completed in the early 1990s (Gannet-Deleuw 1990, Parsons Brinckerhoff/Kaiser 1991j

and k) as part of the JRPC's recommendations on the draft System Plan took a comprehensive look at

potential rapid transit technologies. Technologies examined included light rail, heavy rail, automated

guideway transit/people mover, and monorail. Alternative technologies, such as Maglev and

Terrafoil, were also examined. The technologies were evaluated for their ability to meet general

performance requirements for the corridor as well as needs specific to the system, such as

compatibility with the DSTT, Ship Canal crossing, at-grade crossings, and elevated structures. These

studies concluded that conventional-tracked rail (light or heavy) would be most practical to implement

in this area. This conclusion was largely because this technology has wide use and has stood the test

of time in crucial issues such as switching, crossing lines, and carrying large passenger loads between

urban stations. Also, some of the facilities that would be used for the long-range system, including the

downtown tunnel and the I-90 floating bridge, were specifically designed to accommodate a

conventional-tracked rail system. Other technologies would be more difficult or impossible to

accommodate on these facilities.
Light rail was considered the easiest rail technology to implement over the range of conditions

that would be encountered in the system. Heavy rail (such as San Francisco's BART, with electrified

third rail) was originally eliminated from full consideration because it was thought to have too large a

capacity for use on the system. However, heavy rail was reevaluated in 1991 and recommended for
continued study. The major constraints of heavy rail were considered to be the use of high level
platforms and third rail power pickup (although overhead catenary can be used). The RTA ultimately
screened heavy rail from further considerationin 1994 when it moved ftom the $13.2 billion JRPC

plan to its own $6.7 billion plan (see discussion in Section 2.2.2.t above). One of the reasons for this

choice was the need (from a cost-effectiveness perspective) to run the system at-grade within street

rights-of-way in the less dense sections of the system as it moved away from the Seattle urban center.

Light rail was more cost-effective than heavy rail when evaluated on a system-wide basis.

2.2.3 EIS Scoping and Development of Alternatives

In August 1997, the Regional Transit Authority Board adopted Sound Transit as its popular name.

It chose the names o'Link" for light rail services, "Soundet'' for commuter rail, and "Regional Express"

for regional bus services. With the MIS complete and the overall system plan approved, Sound

Transit began to refine light rail route alternatives. The central corridor was divided into six segments

to facilitate environmental analysis and community participation: (A) Northgate to University District,
(B) University District to Westlake Station, (C) Westlake Station to S. McClellan Streeg (D) S.

McClellan Street to Boeing Access Road, @) Tukwila, and (D SeaTac.

Determinafion of SigniJicance and Scoping Notice

A formal scoping process was initiated in November 1997 when the Federal Transit

Administration (FTA) issued notice of its intent to publish an Environmental Impact Statement @IS)
for the central corridor. Concurrently, Sound Transit issued a determination of significance and

scoping notice for the preparation of an EIS under state environmental laws. FTA and Sound Transit

agreed to combine their reviews into a single EIS.
The EIS scoping notice described a two-phased process. First, an initial set of alternatives would

be descdbed, analyzed, and evaluated; second, a smaller set of the "most promising ' alternatives

would be identified and studied further in a EIS.

S c op ing I nfo rm atio n R ep o rt
The Scoping Information Report detailed the alternatives and environmental issues being

considered for evaluation in the central corridor EIS.
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From November 1997 to February 1998, Sound Transit distributed the Scoping Information
Report to approximately 4,500 households, held seven public open houses, and collected over 400
written comments on the environmental analysis and alternatives proposed.

Scoping Summary Report

In March 1998, comments were described in a Scoping Summary Report. Approximately 25
percent of the comments related to route and station alternatives. For the potential Northgate to the
University District segment" many comments focused on the route and profile options from the I-5
corridor to Roosevelt. Most of the remaining comments involved impacts of a Capitol Hill tunnel,
route choices south of downtown, routes serving Southcenter, the route choice, and location of stations
in SeaTac.

Evaluation Criteriafor the Most Promising Alternatives

Sound Transit applied two levels of evaluation criteria for screening alternatives. Level One
criteria were intended to establish the project as the frst phase of a future regional public transit aruery
providing high speed, high-capacity service, connecting major origins and destinations, and operating
in exclusive rights-of-way. The criteria were: minimization of travel time, maximization of ridership
potential, exclusive right-of-way, station spacing to serve regional markets, minimization of grade
changes, and vehicle designs to accorrmodate regional ridership. I-evel Two criteria demonstrate the
advantages and disadvantages of the alternatives in each segment and hightight the differences among
them. These criteria included community compatibility, cost, impacts to the natural and built
environment, political and community acceptance, ridership, and transportation impacts. Since each
segment has unique characteristics, different kvel Two criteria were important in different segments
to identify the most promising alternatives for continued study. The kvel Two criteria were applied
to screen alternatives for inclusion in the Draft EIS. The Sound Transit Board Briefing Book, prepared
for the May 14,1998 meeting, identified for each route alternative relevant information from the
criteria that contributed to the screening decision. An example includes alternative routes 82.1,82.2,
andE2.3, which were not recommended for further study because of impacts on Fort Dent Park and a
lack of community support.

Public Outreach to Deftne Route Alternatives

Between February and June 1998, Sound Transit solicited input from citizens, organizations, and
agencies to help define the route altematives. Under the campaign theme "From Here to
Alternatives," Sound Transit distributed material describing the route options to approximately 8,000
households along the corridor. To allow community leaders to experience rapid fransit systems,
Sound Transit sponsored ten field trips to Portland, Oregon and Vancouver, B.C. Eleven community
workshops and several walking tours of the proposed routes were sponsored by Sound Transit to
engage citizens in exploring the route options and evaluation criteria, Representatives from local
jurisdictions assisted Sound Transit in refining the route alternatives. The City of SeaTac, Port of
Seattle, City of Tirkwila, City of Seattle, and King County Metro were involved through special
briefing sessions, council presentations, and ongoing coordination meetings.

The outreach process identified several new route alternatives, such as an alignment one-half
block west of Rainier Avenue S.; a tunnel under S. McClellan and S. Massachusetts Street (C3) on
Beacon Hill; the 37e Avenue S. tunnel; the MLK Jr. Way S. alternative (F3) in T\rkwila; and several
route variations in SeaTac.

Two formal public hearings served as the final events in the process. The Board Briefing Book of
Central Link Light Rail Alternatives srurunarized findings from these outreach efforts and staff
presented these findings to the Sound Transit Board on May 8, 1998.

On May 14, 1998, the Sound Transit Board approved the route and station location alternatives
for study in the EIS. The Sound Transit Board, on June 25,1998, confirmed that the 37fr Avenue
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Tunnel should be studied as a finnel alternative for Columbia City and added the S. Massachusetts

Tirnnel alternative in Segment C.

2.2.4 Draft EIS and ldentification of Preferred Alternative

The Final EIS follows the completion of seven previous required steps in Sound Transit's and

FTA's decision-making process. These steps include system planning (1993 and revisited in 1995-

1.996), corridor selection (1993), preliminary alternatives analysis (1.994-1995>, Major Investment

Study (1997), scoping (1997-1998), preparation ofthe DraftEIS (1998), and identification ofSound
Transit's preferred alternative (1999). The remaining Sound Transit decision to define the project will
be the final selection of route and station locations, following the completion of environmental review.

The Draft EIS was issued on December 4, 1998. The draft included24 route alternatives under

consideration within the six geographic segments of the corridor. The Draft EIS evaluated 61

alternative station locations and three alternative maintenance facility sites. The primary objectives of
the Draft EIS were to: 1) illuminate the differences among alternatives, 2) disclose the significant
environmental impacts associated with the range of reasonable alternatives, and 3) identify ways to

mitigate significant impacts. The Draft EIS disclosed information on both the adverse and beneficial

impacts associated with the proposed alternatives on a segment-by-segment basis for each element of
the environment. By disclosing the environmental impacts of various alternatives, the Draft EIS

helped decision-makers make informed choices in identiffing a preferred alternative from among the

alternatives.

Draft EIS Public Review and Comment Process

Sound Transit and FTA widely circulated the Draft EIS to affected local jurisdictions; regional,

state, and federal agencies; community organizations; environmental and other interest groups; and

interested individuals. Over 1,500 Draft EISs were distributed. Sound Transit and FTA jointly held

public hearings on the Draft EIS on January Bh lggg at the Tukwila Community Center, January 14ft

at the SeaTac City Council Chambers, January 20h atthe Lake Washington School District Board

Roor& January 26ft atKane Hall, University of Washington Campus, and January 28fr at the Filipino
Community Center. During the 60-day comment period (45 days is the minimum required under

NEPA and 30 days minimum under SEPA) the public, agencies, and jurisdictions were provided the

opportunity to comment on the Draft EIS to Sound Transit and the FTA. Sound Transit received more

than 900 comment letters or public hearing testimonies. These comments, and Sound Transit's

responses, are included in the Final EIS. In response to these comments, Sound Transit updated its

analysis, made factual corrections, modified some alternatives, developed new alternatives, and made

other appropriate project changes.

Identily a Prefened Alternative

The identification of a preferred alternative by the Sound Transit Board was a specific step in the

project development process. The selection followed the public review and comment on the Draft EIS.

Sound Transit's preferred alternative is called a "locally preferred alternative" by the FTA to make

clear that the federal government has not made a decision until it issues a "Record of Decision"
following the Final EIS. The preferred alternative is based on design and environmental information,
goals and objectives, community comments, and technical data (such as ridership, integration with
other transit systerns, cost-effectiveness, and financial feasibility). The step identifies which route,

station locations, and maintenance facility alternative will likely move forward into preliminary
engineering (30 percent design). The Final EIS evaluates the preferred alternative with all of the

alternatives considered in the Draft EIS, but also includes new or modified alternatives developed in
response to public and agency comments, newly available design information, and additional technical

study. Other technical reports have also been prepared in response to agency and public comments,

providing additional information on specific project issues. The studies include the Downtown Seattle
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Surface Report (April 1999), the Rainier Valley Technical Report (January 1999), and the
Environmental Assessment of Maintenance Base options, N.E. 45th Shtion and the Capitol Hill
Station options (August 1999). The Sound Transit Board identified a preferred alternative on
February 25, 1999 (Motion M99-14).

2.2.5 Final EIS and Next Steps
Following completion of the Final EIS, the Sound Transit Board will adopt the final route

alternatives, station locations, and maintenance sites to be built. Under NEPA, that decision does not
become final until the federal government certifies the Record of Decision (ROD) on the Final EIS.
Obtainfederal project approval or Record of Decision

The ROD by the FTA is anticipated by falVwinter of 1999. The ROD certifies the adequacy of
the project's environmental review process and itemizes Sound Transit's commitments to mitigate
project impacts. Issuance of the ROD and completion of preliminary engineering is a prerequisite to
the execution of a Full Funding Grant Agreement (FFGA) with the FTA.
Secare F ederal Fanding for Construction

The revenue stream approved by regional voters provides a committed source of local funding
that assures implementation of the proposed light rail project and other components of the Sound
Move plan. However, securing a reasonable share of federal funds would accelerate the
implementation schedule and leverage the contribution of local taxpayers. Sound Transit must sign a
Full Funding Grant Agreement with the FTA to be able to compete effectively for federal funds. The
FFGA would be signed after completion of the ROD and is expected to be signed in the spring of
2000.

Beneftts and Disadvantages of Delaying Project Implementation
As required by SEPA (WAC I97-11-440(5Xc)) ttris EIS discusses the benefits and disadvantages

of reserving for some future time the implementation of the proposed project" as compared with
possible approval at this time. The primary potential benefit of delaying implementation of the
proposed light rail project would be to allow additional time to resolve currently unresolved issues.
However, the Sound Transit and federal actions subsequent to the Final EIS provide the appropriate
forum to address the unresolved issues (see Section S.l4). It is therefore not necessary to delay
implementation in order to resolve these issues. The EIS provides the necessary environmental
information to support decisions related to the unresolved issues.

The primary disadvantages of delaying implementation include potential transportation and land
use concerns and potential impacts to project funding.

As discussed in Section 4.1.2 of the EIS, the proposed light rail project is integral to the four-
county Central Puget Sound region's Vision 2020 stategy and the Metropolitan Transportation plan.
These plans establish integrated, long-range growth management, economic, and transportation
strategies. The strategies are based on a vision of urbanized centers linked by a regional rapid nansit
system' Link light rail and other elements of the Sound Move plan are integral elements to achieving
the region's vision and are essential to implementing the plan and policies. A significant delay in
implementing the light rail project would inhibit the ability of the region to accommodate growth as
planned.

The potential funding implications associated with delaying project implementation are that
Sound Transit could miss the opportunity to obtain federal funding under TEA-21, or receive a lower
amount of federal funding. In addition, any delays in project construction will result in higher
construction costs due to inflation. Significant delays would result in cost increases potentially as high
as $100 million per year of delay, or more.

2.2.6 Gentral Link Project Schedule
The schedule below surrurxrizes the overall Cennal Link project development schedule.
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Central Llnk ProJect Developnent Tineline
ActlonDate

November 1996
1996-1997
May 1997
November 1 99?-FebruarY I 998

February-May 1998

December 1998

January 1999
February 1999
August 1999
Summer/Fall 1999

Fall 1999
Fall/Winter 1999
Spring 20@
Spring 2000 - Fall 2001
late 2000/EarlY2001
2m/5-2fiO6

eAffi P"get Soutd voters approve financing for,Sound Move

Sound Transit mobilizes
MIS for Sound Move completed and approved

Scoping for Draft EIS
Screening route altematives for further study

Publish Draft EIS
Hold public hearings on Draft EIS

Sound Transit Boai<l identifies prefened route and statioo locations for Final EIS

Publish DraftEA
Produce and publish Final EIS
Sound Transit Board adopts final route and station locations

Obtain federal approval, known as Record ofDecision
Secure full funding grant agreement with FTA, begin final design

Final design
Begin construction
Purchase and test Unk vehicles and systems

20c6
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3. Transportation lmpacts and Mitigation

This chapter summmizes transportation system characteristics in the study are4 and discusses the
impacts from the light rail alternatives on the transit system, traffic and parking, property access, truck
circulation, rail, and navigable waterways. The Transportation Technical Report discusses these
issues in more detail.

3.t REGIONAL TRAVEL

3.{.{ Affected Environment

3.1.1J TravelPatterns

Since 1980, the region's travel demand has increased substantially, and travel patterns have
become more dispersed and complex. The Metropolitan Transportation Plan @SRC May 1995) and
the Six-Year Action Strategy (PSRC January 1999) document travel trends in the Puget Sound area.
They predict that with no significant improvements in regional transportation systems, there would be:

o More congested roads - P.M. peak period delay would increase from 150,000 hours to
660,000 hours per day in2o20

o Slower travel speeds - Average P.M. peak period travel speeds would decrease from 26 mph
in 1990 to 18 mph intheyear 2020

r Continued reliance on auto travel - Although total transit trips are projected to increase,
transit's share of all trips could actually decline from 4.0 percent in 1990 to 3.9 in 2020. This
is offset to some degree by an increase in carpools from 28.3 percent in 1990 to 31.2 percent
lrt,2020.

As part of the Six-Year Action Strategy, PSRC modeled traffic delays. Over 326,100 hours of
delay would affect drivers in the year 2010 if current trends continue. This represents a239 percent
increase over the 1995 base condition. Table 3.1-1 summarizes regional travel statistics.

Table 3.1'1
Regional Travel Performance Trends

Performance Indicator l995BaseYear 2010Trenil PercentChange

Daily vehicle miles traveled (VMI)
VMT during P.M. peak period

Average P.M. peak period speed (mph)

P.M. peak period hours of delay

68,000,000

15,800,000

28.2

96,100

88,500,000

32,600,000

22.8

326,100

+30

+206

-19

+239

Source: PSRC Six-Year Action Strategy @SRC January 1999)

Between 1995 and 2010, PSRC forecasts a slight shift from single-occupant vehicles (SOVs) to
carpools and transit (Table 3.I-2). This forecast is based on a transporcation system with few
additional capacity improvements and no new major investment in transit. Work trips would account
for much of the shift from SOV to cartr)ools and transit.

The I-5 corridor, between north Seattle and south King County, has the highest demand for travel
of any regional corridor. Population and employment forecasts suggests it will continue to be the
region's highest travel demand corridor.
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Table 3.1-2
Mode Choice for Average Daily Person Trips

zuru lreno

Trip Type & Mode Number of Trips Share 7o Number of Trips Share 7o

Work

Transit

sov
Carpool
Total Work Trips
Non-work

Transit

sov
Carpool
Total Non-work Trips
All Trips

Transit

sov
Carpool
Total All Trips

163,756

1,508,534

425,8r3

2,098,1O3

119,087

4,464,347

2,896,594

7,480,028

282,U3
5,972,881

3,3224W
9,578,131

7.8

71.9

20.3

100

1.6

59.7

38.7

100

3.0

62.4

34.6
100

266,502

1,895,973

658,886

2,821,261

231,860

6,M8,515
4,078,962

10,359,337

498,362

7,9M,388

4,737,848
13,180,598

9.4

67.2

23.4

100

2.2

58.4

39.4

lo0

3.8

60.3

35.9
100

Source: PSRC Six-Year Action Strategy, @SRC January 1999)

3.1.1.2 Regional Highways

Approximately 15,000 miles of roadways serve the central Puget Sound region. The interstate

and state highway system, representing only 7 percent of the road network, accounts for nearly one-

half of the region's vehicle miles traveled (VMT). Major roadway facilities that serve at least a

portion ofthe corridor include I-5, SR 99, SR 520, I-90, I-405, SR 509, and SR 518.

The primary perfonnance measure for critical highway segments is the vehicle volume-to-

capacity ratio (v/c), or the ratio of demand flow rate to capacity. The Congestion Management

System Baseline System Performance Report (PSRC 1998) provides culrent vlc data on regional

conditions. Currently, capacity deficiencies are identified where a v/c of 0.9 is exceeded. On such

facilities, drivers would see unstable traffic flows, limited vehicle manzuverability, and disruptions

caused by any traffic stream shifts, such as vehicles entering from ramps or changing lanes.

In the Seattle vicinity, I-5 the major north-south freeway for the western United States, is

primarily ten (eight general purpose and two HOV) lanes. Average daily traffic volumes range from
129,000 to 252,000. Peak hour v/c ratios for critical segments along I-5 may range frorn 0.66 to 1.05.

In the A.M. and P.M. peak periods, traffic congestion occurs regularly into downtown Seattle. I-5 is

generally congested in the southbound direction during the afternoon peak hour, particularly on the

Southcenter Hill and near the I-5lI-405lSR 518 interchange (see Table 3.1-3).

SR 99 (also known as International Boulevard) is a north-south highway that serves as a major

arterial south of the West Seattle Bridge and north of the Aurora Bridge. Between the West Seattle

Bridge and the Aurora Bridge, SR 99 is a six-lane limited-access highway with average daily volumes

of 35,000 to 64,000. No major capacity deficiencies currently exist along SR 99.

SR 520, an east-west freeway, links I-5 in Seatfle to east King County via the Evergreen Point
Floating Bridge. In the Seattle area" SR 520 operates with four general-purpose lanes. Average daily
traffic volumes range from79,@0 to 109,000.

I-90 is the major east-west freeway for the northern United States, extending from Boston,

Massachusetts, to Seattle. In the Fuget Sound region,I-90 carries eight lanes of traffic. Between I-5

and I-405, two of these are additional reversible HOV lanes in the median. Average Daily Traffic
volumes currently range from 103,000 to 131,000. The I-90 segment from Rainier Avenue S. to 1405

has capacity deficiencies westbound during the A.M. peak hour.
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I-405 is a north-south freeway supporting traffic on the east side of Lake Washington. It connects
to I-5 in Tukwila. Currently capacity deficiencies occur in many segments of the freeway.

SR 509 is a four-lane north-south freeway from SR 99 to S. 188ft Street. This segment of SR 509
currently does not experience v/c ratios above 0.9 on an average weekday.

SR 518 is a four-lane east-west freeway, which serves as an extension of I-405, connecting I-5 in
Tukwila to Sea-Tac Airport and SR 509 in Burien. SR 518 does not currently experience v/c ratios
above 0.9 on an average weekday.

Table 3.1-3
Existing Volume to Capacitv (v/c) Ratios on Regional Highwavs

Freeway Location Peaklfour Direction v/c Ratio

I-5

I-5

South of I-405 (Southcenter Hill)

South of downtown Seattle

South of downtown Seattle

Montlake Blvd.

A.M.

P.M.

A.M.

P.M.

A.M.

P.M.

A.M.

A.M.

P.M.

P.M.

NB

SB

SB

SB

NB

SB

EB

WB

EB

WB

0.97

0.93

1.05

1.01

0.84

0.86

0.83

1.00

0.81

0.98

sR 99

SR 520

Note: Capacity deficiencies are identified when volume to capacity is higher than 0.90.

3.1.2 lmpacts and Mitigation

3.1.2.1 Regional Travel fmpacts

This section discusses the effects the project alternatives would have on regional travel. Regional
travel factors analyzed include VMT, and vehicle hours traveled (VHT). Table 3.1-4 compares 2010
and 2020 No-build and Build conditions (Northgate terminus and N.E. 45e Street terminus) for these
performance measures for the A.M. peak period, P.M. peak period, non-peak periods, and the daily
total. In both 2010 and2l}O,light rail alternatives with a Northgate terminus or a N.E. 45ft Street
terminus would result in improved conditions, compared to the No-build Alternative. VMT and VHT
are lower with the Northgate terminus than with the N.E. 45e Street terminus, and both are less than
the No-build Alternative.

3.1.2.2 Regional Travel Corridors

For the years 2010 and2020, project staff compared the general shifts in traffic flow that would
occur under the No-build and light rail alternatives. Imaginary "screenlines" were drawn across one
or more roadways to comp.lre changes in traffic volumes and person-moving capacities in the study
area. Table 3.1-5 compares year 2020 P.M. peak hour/peak direction No-build and light rail person-
moving capacities (at I-5 corridor screenlines) by equivalent general-purpose lane capacity. The lane
capacities shown for the No-build Alternative include projected general-purpose and HOV lane
capacities on I-5. Person-moving capacities (equivalent lane capacities) at all I-5 screenline locations
would nearly double with the light rail alternatives.
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Table 3.1-4
Recional Travel Imnact Comparison Sunmarv 2010 and 2020 Conditions

2010 Nternatives 2020 Alternotives

Criteria
MOSA

2010 N.E.45th
No'build to

McClellan

Yo:l Mosc
Hfi:f N.3.4:'o

. to lJtnoertlen(lerson

Northgate N'Edr4sth

Terminus - "":
rermnus

MOSA
2020 N.E.4sth

No-build to
McClellan

Yo:q Mosc
Hfi::' N:E.4:s

, to Landertlenoerson

Northgate N.E.45th
Terminus Terminus

(,
IA

Vehicle Miles Traveled (VII{T)

A.M. Peak 12,076,236 L2,O53,230

Off Peak 40,265,384 40,188,676

P.M. Peak 15,897,998 15,867,7ll

Totat Daily 68,239,618 68,109,618

12,056,770

40,zffi,479

15,872,371

68,t29,618

12,057,654

40,203,428

15,873,536

68,134,618

12,044,382

40,159,173

15,856,063

68,059,618

12,046,151

40,165,U4

15,858,393

68,069,618

12,831,050

43,055,852

16,996,434

72,883,336

12,791,087

42,921,752

16,943,497

72,656,336

12,795,576

42,936,816

16,949,444

72,681,836

12,796,016

42,938,293

16,950,027

72,6U,336

t2,780,544

42,886,375

16,929,532

72,596,45r

12,783,350

42,895,790

16,933,249

72,612,389

Vehicle Ifours Traveled (VHI)
A.M. Peak 4M,4L7 443,570 M3,701 443,733

Off Peak 1,301,655 1,299,175 1,299,557 1,299,652

P.M. Peak 554,191 553,135 553,298 553,338

Total Daily 2,3W,263 2,295,881 2,296,555 2,296,7?14

443,U.5

1,298,222

552,729

2,294,195

443,310

1,298,412

552,810

2,294,533

480,033

1,421,870

605,393

2,507,296

478,538

1,417,441

603,507

2,499,487

478,706

1,417,939

603,719

2,500,3&

478,722

1,417,988

603,740

2,500,450

478,143

t,4t6,273

603,010

2,497,426

478:248

1,4t6,5U

603,142

2,497,975

Source: Puget Sound Regional Travel Model and Sound Transit Ridership Model.



Table 3.1-5
Year 2020 P.M. Peak llourlPeak Direction Screenline Equivalent Lane.Capacity

No-build and Light Rail Alternative
Equivalent Lane Capacity

Screenline
No-build Alternative Build Alternative

I-5 at Ship Canal Bridge

I-5 at S. Spokane Street

I-5 atS. l88hstreet

15.2 lanes

10.6 lanes

10.9 lanes

The Transportation Technical Report provides further information on traffic volume changes

across screenlines. In most cases, the fiaffic volumes across screenlines with light rail alternatives .re
within I percent of the No-build volumes. This small difference is generally within reliability levels
of regional models. Therefore, based upon traffic forecasts, the light rail system will not result in a
significant difference in regional traffic volumes, but it will provide needed additional travel capacity.
Peak hour volumes for the No-build and light rail alternatives are also expected to be similar across all
screenlines.

3. 1. 2. 3 Significant Unavoidable Advers e fmpacts

No significant adverse impacts to regional travel would occur.

3.2 TRANSIT

3.2.1 Affected Environment

Metro Transit, Community Transit, Pierce Transit, and Sound Transit provide public transit in the
project area. The implementation of the light rail system would potentially affect the services of these

transit providers. The Transportation Technical Report summarizes information on the bus routes and
other services provided by these operators.

The one transit center in the project area is located just south of Northgate Mall. Fourteen routes
currently serve this transit center. At nine major transfer points in the project area, transit riders can
transfer to other routes in the system.

King County Metro serves atl of King County with fixed route local and express services. It also
provides demand response, ADA paratransit, vanpool, and ride-matching services. Most routes
operate into the evenings and on weekends. Midday service frequency is typically 15 to 30 minutes in
the denser portion of the urban area and 30 to 60 minutes in the more suburban areas. Peak hour
service is more frequent. King County Metro is implementing a Six-Year Plan (1996-2001), that
emphasizes a "multi-centered" system focused on a series of transit 'hubs" where convenient
connections can be made to multiple destinations.

Pierce Transit serves approximately 475 square miles in the urban areas of Pierce County. They
also operate an express bus service between Lakewood, Tacoma and Seattle, and provide express

connections to Gig Harbor and Olympia.
Community Transit serves Snohomish Count5r's urban areas and major portions of the more rural

areas. Commuter services to and from Snohomish County serve downtown Seattle and the University
of Washington all day weekdays and Saturday.

Central LinkFinal EIS
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Other transit facilities currently enhance transit service reliability:
o The Downtown Seattle Transit Tunnel (DSTf) alows buses to avoid surface street traffic

congestion in downtown. The DSTT currently serves 145 buses (72 northbound,T3
southbound) during the P.M. peak hour

r The South E3 Busway is an exclusive busway that connects to the south end of the DSfi and
extends south to Spokane Street. This busway allows King County Metro, Sound Transit, and
Pierce Transit buses to bypass congestion on I-5 south of downtown Seattle

o The D-2 roadway is a shared-use facility for buses and HOVs connecting Fourth Avenue S.,

east of the Kingdome, with the I-90 center roadway

o HOV lanes on I-5, I-90, I-405 and SR 520 improve travel time and reliability for buses to and
from major population and employment centers.

3.2.2 Transit lmpacts and Mitigation

3.2.2.1 Regional Transit Semice

The project's benefits and impacts on regional tansit service are evaluated considering changes

in:

o Hours of operation as a measure of the level of service

o Travel times for transit riders

r Transfers required

r Speed and servicereliability

o Service coverage and structure

o Operations in the DSIT.

Generally, the project would cause beneficial regional changes in overall transit service

operations. While the rate of transfers is anticipated to increase, the transit travel times, total amount
of transit service offered, speeds and service reliability would improve.

Level of Servlce

Transit vehicle hours of operation are a key measure of system-wide service levels. For King
County Metro, year 2010 annual bus operation hours are estimated to be about 3,769,0{J0. In 2010,

light rail hours are estimated at 86,000 for service to the N.E. 45ft Street only, and 111,000 for service

to Northgate. On the surface, the additional service hours seem modest: 2.3 to 3 percent of the

estimated bus hours. However, each light rail hour provides much more capacity than a bus hour.

Table 3.2-l compaxes bus capacity with light rail capacity. Using a conservative overall comparative
capacity factor, light rail service will represent a substantial increase in the region's public
transportation service levels.

Service frequency is another level of service measure. Light rail service would be very frequenl
with five-minute peak period headways from Henderson Station to the north and ten-minute peak

headways for service to the south. Early morning and late night service would be every 10 to 20

minutes.
Light rail is planned to operate 20 hours per day, from 5 A.M. to I A.M. on weekdays and 7 A.M.

to I A.M on weekends. This is equivalent to or better than service provided on the major bus routes.

Further, some of the redeployable hours (existing bus services on routes duplicated by light rail) are

likely to be used to extend service on some bus routes to match light rail operating periods more

closely. While overall transit service levels will be much higher with light rail, some individual routes

or route segments may have reduced ftequency due to service restructuring.

Central LinkFinal EIS
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Table 3.2-1
Comparative Capacitv Per Service Hour

Vehicle Seated Load Total Load I
Comparative

Capaciql

40-foot Bus

60-foot Bus

2-Car Train

3-Car Train

4-Car Train

216

288

52

78

266

400

533
I Bus total load equals 1.3 times seats. The light rail assumption is 72-seat cars. Portland operates at about a 1.8 load factor in peak
periods. The Iight nil operational analysis assumes a 1.85 peak period load factor. The operating plan assumption for ttre Final

- EIS is three-car trains for service in 2010 and four-car trains for service in 2020.
' Comparative capacity indicates the relative passenger capacity (total load) for each vehicle divided by the total load for a 40 ft

bus.

Transit Travel Times

Travel time is one of the most imporcant factors in determining transit ridership. For some
potential transit riders, especially riders who have other travel mode choices available to make a trip,
the relationship benveen transit and auto travel time is probably as important as actual travel time.
The number and ease of tansfers is also very important. Travel time for transit riders includes walk
or bicycle time to stop or station, wait time, transfer wait time, in-vehicle time, and walk time to final
destination.

Research indicates that many riders perceive some out-of-vehicle travel time (e.g., wait time,
transfers, walking to and from the bus stop) differently than in-vehicle time. Consequently, when
estimating ridership, it is common to penalize or weight some or all of these out-of-vehicle times. The
highest penalty is usually given to transfer wait time, usually in the range of 2 to 3 times the actual
time.

Transit riders making trips where the origin and destination are both served directly by light rail
would have the greatest travel time benefits: shorter waits, no transfer times, and high in-vehicle
speeds. Table3.2-2 shows average transit travel time comparisons for the area around one or more
related stations using light rail, versus bus transit travel times for the No-build Alternative. The
comparisons reflect the weighted average of all transit trips within each station analysis area in peak
periods and include time in-vehicles, waiting, walking/driving, and boarding. In most cases, travel
times on light rail are much less than by bus, ranging from 9 to 18 percent lower.

Transfers

In the light rail system, the transfer rate is estimated at 1.48 to 1.50, versus 1.44 for the No-build
Altemative, and. L.32 when measured by other transit agencies in 1992. This data indicates system-
wide transfers may be about 7 percent higher with light rail. However, background transfer rates have
increased stnce 1992 under King County Metro's 6-year plan and are likely to increase further with
Sounder and Regional Express mainline services beginning in 2000. Most of the additional transfers
due to light rail will involve bus/rail transfers at the light rail stations. There are also transfers
between commuter rail and light rail at King Street Station/Union Station in the International Disfiict
and in Segment E. The light raiVcommuter rail transfers at Boeing Access Road @1.1 and El.2) are
less convenient than at Longacres (E'2 and E3).
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Table3.2-2
Year 2020 Cornparative Analysis of Average Door-to-Door P.M. Peak Transit Travel Times

Total Travel Time to Station Area (minutes)

Station Area Cluster Nebuild Light Raill

SegmentA

Northgate

Roosevelt

Average Time Savings of7-26%

Segment B

University District

Capitol Hill / First Hill
South Lake Union

Average Time Savings of4-23%

Sesment C

Downtown/Pioneer Square

ID/Duwamish

r-90

Beacon Hill / McClellanz

Average Time Savings of 635%

Segment D

Rainier Valley

Average Time Savings of 633%

Segnent E

Boeing Access

FosterlRiverton Heights

Southcenter

Average Time Savings of j-12%

Segment F
AirporVCity Center

South SeaTac

Average Time Savings of2-15%
Weishted Averase over All Station Areas

Averase Time Savings of9-18%

48

49

46

40

45

4l
54

4'7

50

58

66

66

66

70

61

46

3743
3645

3643
3l-38
3643

36-38

4649
4144
3340

39-55

58-6r',

59-64

59-65

60-68

53-60

38-41

Source: Sound Transit patronage model, August 1999.
Note: The travel timei presen-ted here have been weighted by the 2020 No-Build P.M. Peak trips to the neigbborhood for all of

the altematives. but-of-vehicle tirne for waiting, walking/driving, and boarding are included, but are not weighted. See
Appendix G for detail on method ofgrouping station areas.t Light rail favel times show the range betwe€n rcute altematives (including the three MOS routes) for station areas in each

segment.2 Beacon Hill is in segment C, McClellan is in segment D. Stations are clustered into one analysis area because the

imrnediate travel sheds overlap.

While the number of transfers would be expected to increase, overall travel times and the amount

of transit service would substantially improve. For passengers transfeffing from bus to light rail, the

wait times would be short. Transfer wait times from light rail to bus will sometimes be longer,
particulady when bus frequency is less than light rail frequency, although bus route frequencies may

increase with implementation of the light rail system. Due to the high reliability of rail service, riders

may choose a light rail trip ttrat will result in a short transfer wait for the bus, over a longer and

potentially less reliable bus-only trip.
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Speed and Reliability

Average speed and reliability, whether for light rail or bus, depends on the righrof-way used.
Transit vehicles in mixed traffic are more subject to delays caused by congestion, accidents,
breakdowns and other incidents. Slower bus operating speeds and lower reliability have been a long-
term problem in this area, including in the light rail corridor. Despite numerous system improvements
and service modifications, bus operating speeds have steadily deteriorated in the corridor, as aresult
of ever growing traffic volumes and a lack of routing alternatives. Slower bus speeds affect the
quahty of service to riders, and they increase capital and operating costs. Table 3.2-3 summarizes the
history of operating speeds along three key arterial segments in the Central Corridor. Operating
speeds have declined,22to 46 percent on the arterial segments shown during the 36-year period from
l962to 1998. This condition is expected to worsen in the years ahead.

The light rail system would improve average speed and reliability in a number of ways:

r Light rail would be more reliable than buses because it would operate primarily in a separate
right-of-way, which is a more controlled environment. Light rail is expected to operate in the
95 to 99 percent on-time range. In Portland, Tri-Met's Eastside light rail has a 98 percent
A.M. peak on-time performance, while buses have an 82 percent on-time performance.

. Many bus routes could be restructured into shorter routes connecting to a light rail station. In
general, shorter bus routes are more reliable.

Table 3.2-3
Central Corridor Trends in Bus ODerating Speeds

Operating Speed by Arterial Segment

Rainier Avenue
(Third/Jackson to Broadway

(fhird/Pike to

Eastlake Avenue
Year

1962 Schedule

1971 Scheduler

1985 Schedulel

1992 Scheduler

1992 Observed2

1998 Schedulet

36-Year Change

Light rail Speeds3

13.3 mph

12.8 mph

11.8 mph

10.9 mph

9.6 mph

10.4 mph

-22Vo

26.2-28.lmph

7.8 mph

7.8 mph

6.8 mph

5.4 mph

4.4 mph

4.8 mph

-38Vo

26.8 mph

12.3 mph

11.7 mph

10.3 mph

9.9 mph

8.9 mph

9.5 mph

-23Vo

V1.6-24..8mph

Graha

' Sources: Seattle Transit @redecessor of Metro Transi$ and Meno Transit published schedules
2 Source: 1992 Metro Transit Automatic Passenser Count Data
3 Projected average [ght rail speeds.

Service Coverage and Strucfure

Implementation of the light rail project will greatly increase the region's overall level of public
transportation services. The preliminary service integration planning that has been done to date
provides a starting point for detailed service implementation planning, which will begin about one to
two years before actual implementation. The implementation planning will provide exact details on
routings, service levels, transfer connections, and bus sizes. It will have a public process led by King
County Mefro, with final approval of the service plan by the King County Council. Existing
Community Transit and Pierce Transit routes would not be significantly changed, although there
would be potential for Community Transit route modifications if light rail extends to Northgate.

Central Link Final EIS
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The restructuring of bus routes will accomplish two major objectives:

. Routes would be restructured to provide access to and from light rail. The intent is to create a
"seamless" system where bus routes are an extension oflight rail and vice-versa.

o The restructuring would be done to support transit agency systems, in particular, King County
Metro's reorientation of service into a more "multi-centered' structure. This restructuring
would include fiansit centers not served by light rail.

An important aspect of the restructuring would be the redeployment of service hours that are

replaced by light rail. The governing board of each transit agency has the final statutory authority to
change bus routes and schedules. Sound Transit and local jurisdictions have agreed on redeployment
guidelines (Sound Transit 1998). Light rail may appear to only slightly increase transit coverage, a

measure that indicates how well households and employment are served by transit, because the areas

to be served by light rail already have extensive coverage. Some increase in local service frequency

and coverage would result from the redeployment of service hours replaced by light rail.
Following is a general discussion by light rail segment where changes to transit service could

occur. These changes me based on a conceptual future local service network that has not yet been

approved by King County. Any local transit service changes would be subjected to public review and

comment before they are implemented. In Segments A through D, any bus route changes would need

to be coordinated with Seattle's Transit Street Classification System.

Segment A (Northgate to Universig District)

The preferred alternative does not extend beyond the University District (N.8. 45th Street) and

there are no stations at Roosevelt or Northgate. However, given continued implementation of Metro's
Six-Year Transit Plan, and considering dual mode coach operational characteristics and age, there will
likely be changes to the route network.

If the project does extend to Northgate, construction of the Norttrgate or Roosevelt station options

would likely result in some changes to the bus network. For most of the area between Shoreline and

Seattle north of N.E . l25'e Sffeet, all day, direct feeder bus access could be provided to the Northgate
Station. From Northgate, light rail could provide connections to major destinations in Seattle and to

Sea-Tac Airport.
The feeder bus routes could also connect at Northgate, and could increase local mobility within

the City of Shoreline and north Seattle. In the area from N.E. 125e Street to the Ship Canal there

could be a grid of routes connecting to the Roosevelt and Northgate stations. Consistent with King
County Metro plans, service frequency on rurny of the north-south routes west of Greenlake could be

improved.

Segment B (University Dhtrict to Westlake Station)

For Altemative Bl (the preferred alternative), the Capitol Hill, Montlake, Central District, Squire
Park, kschi/Madison Park, Judkins Parlq Mt. Baker, and First Hill neighborhoods could benefit from
a local bus feeder system that would provide improved local circulation and frequent connections to
the light rail system at the First Hill and Capitol Hill stations. Most radial routes from downtown
Seattle to the neighborhoods to the east may remain largely unchanged. Although not part of the

preferred alternative, a station at Roy Street would provide additional direct access to light rail.
With the preferred alternative, approximately 1,000 ft of overhead electric trolley bus wire would

be installed in the eastbound and westbound directions on N.E. 47ft Street between 15ft Avenue N.E.

and Brooklyn Avenue N.E. These new wires would connect to existing wires used by routes on 15b

Avenue N.E.
Alternatives 82.1 andB2.2 could establish feeder bus service from Capitol Hill and First Hill to

the Eastlake, S. I-ake Union and Seattle Center areas. Either route could also result in less direct bus

routing between the north end, downtown Seattle and destinations south of downtown. Because

Central LinkFinal EIS
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Alternatives B2.1 and 82.2 connect Seattle Center to Westlake Station, current ridership on the
monorail may be reduced.

Segment C (ll/estlake Sntion to S. McCIelIan Street)

With exclusive rail use of the tunnel (preferred alternative), bus riders and other users of surface
streets and sidewalks could be impacted. See the Downtown Seattle Bus Operations section below for
further discussion of impacts in downtown Seaule. Route patterns in downtown Seattle would remain
largely unchanged byjoint bus/rail tunnel operations.

South of downtown, Alternatives Cl.I, Cl.z (prefened alternative), CI.3, C1.4, and C1.5 include
a potential station on north Bbacon Hill at about Lander Sfeet and Beacon Avenue. Very few bus
route changes may be required for these alternatives, but there may be an opporhrnity to provide a
direct bus link from West Seattle to the Lander Station and on to Beacon Hill and southeast Seattle.
Alternatives C2.3 and C3 could provide a light rail station at I-90 and Rainier Avenue, allowing
transfers between eastside buses and light rail. Alternatives Cl.l, CL.2, C1.3, C1.4, and Cl.5 would
not have an I-90 Station but would extend light rail service south of downtown using the E3 Busway,
with stations at Royal Brougham (all Cl alternatives) and S. Lander Street (Alternatives C1.1, Cl.2,
Cl.3, and Cl.4). Alternative C2.4 would not have an I-90 Station but would have a station on Poplar
Place south of Dearborn Street. This alternative would require no changes to the base bus route
network.

Segment D (5. McClellan Street to Boeing Access Road)

Rainier Valley would be directly served by light rail and continue to receive a high level of bus
service regardless of the alternative selected. The area south of Henderson Street could be served by
both regional and local feeder bus service to the light rail station. Bus connections are also envisioned
from Beacon Hill to the Rainier Valley Stations. Alternatives D3.3 and D3.4 do provide direct rail
service to different areas in the northern portion of this segrnent but would likely be the same as the
base bus network associated with Alternatives D1.1 @referred alternative) and D1.3.

With the preferred alternative, approximately 6,200 ft. of overhead electric trolley bus @TB) wire
would be installed through the McClellan Station bus facility (connecting to existing wire on Rainier
Ave. S.) from the Rainier Ave. S./S. Hanford Street intersection via MLK Jr. Way S. and Cheasty
Blvd. An additional 2,400 ft. of new eastbound./westbound trolley bus wire would also be installed on
S. McClellan Street between Rainier Ave. S. and 3l*t Ave. S., connecting to existing trolley bus wires.
In the Henderson Station vicinity, 800 ft of new trolley bus wire would be installed for the trolley bus
turnaround. An additional 3,800 ft would also be installed on Henderson Street (eastbound and
westbound) between the proposed signalized bus facility entrance and Rainier Ave. S. (connecting to
the existing trolley bus turnaround near the Rainier Beach neighborhood).

Near the Othello Station, King County Metro has also identified plans (in their Six-Year Plan) to
extend electic trolley bus wire across MLK Jr. Way S. and the proposed light rail route. This is
possible but not desirable for light rail operations, since special design, manufacture, and installation
of a device is required to permit the passing of ETB poles in one direction and light rail vehicle
pantograph in the other. The overhead crossing equipment would appear as a "hard spot' to the light
rail vehicle and cause excessive wear and damage to the cmbon collecting surfaces. In addition, any
incident at the rail crossing would simultaneously close down the ETB and light rail operations.
Sound Transit is currently engaged in a process of negotiating this issue with King County Metro.
The goal is to resolve the issue in advance of final design.

SegmentE (Tukwila)

Alternatives E1.1 (prefened alternative) and E1.2 would serve the Tukwila International
Boulevard corridor and &us provide the most direct and fastest service to the airport for most light rail
riders. In addition, all of Tukwila could have feeder bus service that would connect to light rail at the
Boeing Access Road, S. l44h or North SeaTac stations. Service to Burien, Renton, Sealac, and Kent
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would be routed to the SeaTac stations with Alternatives El.1 and 81.2. Overall, light rail travel
times via Southcenter or south Renton (Alternatives E2 or E3) to downtown Seattle are longer to
Burien and SeaTac and shorter to Renton and Kent than for Alternatives E1.1 or E1..2. However, all
light rail travel fimes are shorter than bus-only transit travel times with the No-build Alternative.
Alternatives E1.1 and E,1.2 would provide transfer opportunities to the Sounder Commuter Rail at the

Boeing Access Road Station. Altematives E2 and E3 serve the manufacturing/industrial center for
Tirkwila and the designated urban center in Tukwila at Southcenter. Alternatives E2 and E3 would
provide transfer opporhrnities to the Sounder cornrnuter rail at the Longacres Station, as well as

Amtrak and other regional bus transit service. Alternatives E2 and E3 do not include the Boeing
Access Road Station, and could require some bus route extensions to the Henderson Station in
Segment D.

Segment F (SeaTac)

Alternative F2.3 (preferred alternative) would have three light rail stations including a park-and-

ride at the 154e Station and S. 200ft Station. These would be supported by very frequent local bus

service, including connections to the Renton Transit Center, Kent, Federal Way, and Burien. The only
exception would be if the North Central SeaTac Station is located at the North End Aviation Terminal
(NEAT) instead of the Intermodal Center (MC) with the preferred alternative (F2.3). With this
station option, the Automated People Mover (APM) would be needed for bus transfers, which would
increase transfer times. Bus transfer opportunities exist at all stations in this segment. Most
alternatives and station options have similar impacts to bus service and would not substantially impact
the bus route network.

Downtown Seattle Bus Operations

The Downtown Seattle Transit Tunnel (DS'ID Report was published on September 21, 1998.

The report documents the findings of studies undertaken by Sound Transit in cooperation with King
County Metro and the City of Seattle concerning changes and modifications that may be required to
the DSTT to accommodate the operations of the light rail trains. These studies examine a number of
the physical and operational issues and explore the feasibility and impacts ofjoint bus/rail operations

iN thE DSTT.
The report made several findings concerning joint/bus operations as outlined below.
o Limited time -Depending on the growth in rail ridership and the timing of future rail

extensions, joint operation might be possible for a period of no more than2 to l0 years.

o Fewer buses - Currently 70 buses per hour per direction operate in the tunnel during the peak
hour. By 2004, that number is expected to increase to 80 buses per hour. Under joint
operation a maximum of 30 buses would be able to operate in each direction.

o Safety concerns - The system must depend on operator judgement to maintain a safe stopping
distance due to the lack of a fail safe signal system.

o Slower - The travel time for light rail vehicles would be two minutes slower with joint
operation and buses would operate 2 to 4 minutes slower than they do today with joint
operation.

o Less reliable - Buses could not pass each other or light rail trains and there would be
additional conflicts in the staging areas, resulting in less reliable service for both buses and
rail.

r Cosfs more -The overhead conductor system and signal system would cost more to install
with joint operation.

o Replace buses -To maintain joint operation, King County Metro would need to replace a
portion of their tunnel fleet.
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Based on these findings and other information, the preferred alternative is to only operate light
rail in the tunnel when it is re-opened in 2006. Buses would not be able to use the DSTT and would
operale on surface streets through downtown. A working group of staff from the City of Seattle, King
County, Community Transit, and Sound Transit, supported by Sound Transit consultants, have
explored alternatives to improve transit operations on downtown surface streets, both during bus
tunnel retrofit for light rail, and in the longer term, after light rail is in operation. The preliminary
findings from this effort are summarized in the Downtown Seattle Surface Street Report, published
and made available to the public on April 14,1999.

Since then, Sound Transit has evaluated the feasibility of spreading the bus volumes over more
north/south skeets and identified additional options for reducing transit favel times and increasing
reliability.

Downtown Seatde Bus Volumes

There are currently 481 buses operating on the key downtown north/south avenues during the
4:30 to 5:30 P.M. weekday peak hour (see Table 3.2-4). An additional 145 buses currenfly operate in
the tunnel. As shown in Table 3.2-4, bus volumes are anticipated to increase both in the tunnel and on
the surface streets before the tunnel is closed in2004. The following assumed changes in bus service
account for these increases in bus volumes:

. King County Metro and Community Transit will each add PM peak hour trips to various
routes as a result of ridership growth between now and 2004;

e Several King County Metro routes will be discontinued and replaced by Sound Transit's
Sounder cornmuter rail service between Lakewood and downtown Seattle;

o Several King County Metro routes will be shifted among Second, Third and Fourth avenues
to improve operating reliability and efficiency;

r Five new Sound Transit Regional Express bus routes will be operating at full service levels
into and out of downtown Seattle. Two of those routes will replace existing Metro Route 226
and Pierce Transit routes 590 through 594.

Table 3.2-4
Downtown Seatfle Transit Volumes - Springlggg andTuture Baseline 2004 Weekday P.M. Peak

Corridor Bus volume
(Spring 99)

Future Baseline 2004 Change in Bus
bus volumes Volume

Northbound

First Avenue
Third Avenue
Fourth Avenue

Subtotal
Southbound

First Avenue
Second Avenue
Third Avenue
Fifth Avenue

Subtotal

Surface Total
Tunnel Northbound
Tirnnel Southbound

Tunnel Total
Grand total

28

90
rt2
230

29

1ll
90
20
250

480
82

88

170

6s0

31

84
111

226

39

t26
80
10

255

481

72
73

145

626

(3)
6

1

4

(10)
(15)
10

10(t
(1)
10

15

25

24
Source King County Metro, September 1999.
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Downtown Seattle Boardings

Tables 3.2-5 summarizes20lO and202O peak hour bus and light rail transit trips and boardings to

downtown Seattle with and without light rail. Between today and the year 2010, Sounder commuter

rail service will replace some of the current peak hour surface bus activity, creating room for growth

in other bus corridors. As shown in Table 3.2-5, this would result in increases in tunnel usage and

slightly fewer surface boardings downtown in the year 2010. In the year 2020,the No-build
Alternative would result in a significant increase in tunnel and surface boardings over existing

conditions. Metro would need to replace the existing dual mode Breda bus fleet under the No-build
Alternative.

rable 3.2-5. seattle cBD PeakoHH;\?Hi:,:"i'.ffi3l&"t:ardings, rransit rrip origins

2010 2020

nf.erion
Tirnnel
Boardings
King Street
Station
Surface
Boardings
Total
Boardings
Total
Transit
Origins
Auto
Vehicle
Trios2

4,250

N/A

14,5W

18,750

15,2W

26,800

4,740

2,too

14,100

20,900

16J00

30,800

5,850

2,r00

14,800

22,750

18,000

30,100

7,000

2,100

13,100

22,2o}l

18,200

29,800

4,7A0

3,000

17,000

24,700

20,600

34,400

7,500

3,000

r7,950

28.4so

23440

32,400

9,150

3,000

1s,700

27,8501

23,6W

32,000

Source: Patronage forecasting model developed by Parsons Brinckerhofffor Sound Transit.
t Total downtown boardings are lower with an extension of the light rail line to Nofihgate even though uansi.t trips to dov'ntown

increase due to rpduced transfer activity in downtown Seattle. The rail line would allow sorth Seattle transit riders to reach
multiple destinations without having to transfer buses in downtown Seattle.

2 Average vehicle occupancy in downtown Seattle is 1.34

With light rail only, the tunnel would be expected to accommodate more through trips while the

shorter downtown trips would most likely remain on the surface bus transit. Overall, total transit trips

to downtown would increase after light rail implementation. This increase in total transit boardings

would lead to a reduction in downtown auto vehicle trips for the preferred alternative compared to No-
Build. In addition, Metro would not need to replace its fleet of dual mode tunnel buses with the

preferred alternative.
Downtown surface transit boardings would increase with the preferred alternative (compared to

the No-build Alternative). However, overall congestion levels for the downtown intersections would
likely improve or remain the same compared to the No-build Alternative, due to the decrease in
downtown auto vehicle trips (see Table 3.2-5).

If Sound Transit chooses to open the light rail systems with only a Minimum Operating Segment

(MOS) constructe4 downtown surface boardings would be greater than with the preferred alternative.

All three MOS's would result in less transit ridership than the preferred alternative, but the resulting

increase in auto trips to downtown would still be less than the No-build Alternative. Under such a

scenario, surface street mitigation put in place during conversion of the DSTT to rail-only operations

may need to remain in place until construction of the preferred alternative is completed. Of the three

MOS's evaluated, the Capitol Hill to Henderson MOS (MOS B) would have the highest surface bus

boardings downtown, as it has the lowest rail ridership.
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Downtown Bus fntercept Options

Three bus intercept options are being evaluated to reduce surface bus volumes in downtown
Seattle following conversion of the DSTT to light rail operations. The options range from bus
intercept terminals at the north and south ends of downtown that would be connected by a light rail
shuttle operating through the DSTT to the truncation of several routes at the Lander Station. The
shuttle and bus intercepts would operate during A.M. and P.M. 3-hour peak periods, allowing bus
passengers to tansfer to the shuttle or a mainline light rail vehicle to reach their ultimate downtown
destination in the morning, and to use the light rail shuttle or the mainline light rail vehicle to reach
their bus terminals in the evening. The three alternative concepts being considered include:

. Option 1.' Construction of bus intercept terminals at Convention Place (CPS), International
District (DS), and Lander stations, connected by a light rail shuttle operating through the
DSTT. A new light rail station and shuttle turnback would be constructed at the Convention
Place Station.

c Olttion 2.' Construction of bus intercept terminals at International District (IDS) and Lander
stations, connected by a light rail shuttle operating through the DSTT. A turn back track
would be established at the Convention Place Station, but no bus intercept or light rail station
would be provided.

. Option 3.' Use of the Lander Station to intercept buses and to transfer riders to the mainline
light rail vehicles.

Options I and2 could result in a reduction of approximately 170 buses per hour in downtown
Seattle and would have few impacts on traffic. The increased train volumes through the at-grade
crossings of Royal Brougham Way and S. Holgate and S. Lander streets would increase traffic delays
at these three intersections compared to operations without the shuttle; however, these intersections
would continue to operate at LOS D or better in the year 202A. Optton 3 would result in no impacts to
traffic.

3.2.2.2 Bus Transit Mitigation

Strategies

A number of strategies, described below, could be used to mitigate the closure of the DSTT for
retrofit to light rail and help accommodate increased bus volumes on downtown Seattle streets for the
two years that the tunnel is closed. These strategies would be needed to mitigate construction impacts
of the project. Some of these mitigation sffategies could also be continued beyond the construction
time frame and into the period of Link operations. The multi-agency working group would monitor
downtown bus circulation and overall traffic congestion and decide on the appropriate stategies to
implement or continue after Link begins operating.

o Change Bus Routes: Re-routing buses among the available streets in downtown Seattle could
help to balance bus volumes against available capacity on each street.

o Change Bus Stops: Changing the stop pattern of buses and/or the location and size of bus
stops in the downtown core could help to speed service and balance the demands for sidewalk
space for awaiting bus passengers. Existing stops could be moved, expanded or closed, and
new stops could be added to support different stop patterns and higher demand for sidewalk
space.

c Add S*eet Capacity: The physical capacity of streets could be modified to accommodate
higher volumes of buses. Methods for increasing physical sfeet capacity include widening
streets, narrowing existing traffic lanes, and./or prohibiting parking to provide more space for
vehicle travel.

o Prioritize Transit: The ability to move more buses through downtown could be enhanced by
restricting the flow of other vehicles. Separating transit and other vehicles from each other
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through space restrictions for cars, and modifying traffic control devices to factor transit
movement are techniques for achieving transit priority.

Reduce Auto Trffic: Reducing auto traffic reduces competition for limited vehicle operating
space. Transportation demand management shategies such as flexible work hours, which
spread auto traffic demand across longer time periods, and charging high parking fees, which
discourages driving, could be used to both reduce auto demand for street space, and increase
transit ridership.

Reduce Buse*'The number of buses operating in downtown could be reduced by
consolidating routes and/or reducing bus trips. Most buses arriving and departing downtown
during weekday peak hours are currently full of riders who would have to find other ways to
travel downtown, or travel on overcrowded buses. There will be opportunities to reduce the
number of buses traveling to/from downtown Seattle when those buses are replaced by trains
in their own rights-of-way, but significant reductions may not be possible until train services
are operating.

Implement Downtown Bus Intercept Options: As described previously, bus intercept options
are being evaluated to facilitate bus transfers at the outer edge of downtown Seattle and/or
reduce surface bus volumes in downtown Seattle following conversion of the DSTT to light
rail operations. The options range from bus intercept terminals at the north and south ends of
downtown that would be connected by a light rail shuttle operating through the DSTT, to the
truncation of several routes at the Lander Station. These options would reduce downtown
surface bus volumes by up to 170 buses, resulting in lower surface bus volumes downtown
compared to pre-tunnel closure conditions. These options would not mitigate construction
impacts since the DSTI would be closed for construction.

Sound Transiq King County Metro, Community Transit and the City of Seattle have been
working together since early 1998 to develop alternatives to address increased bus traffic on surface
streets when the tunnel is closed in mid to late 2004. Alternatives have generally focused on
providing adequate street space and naffic control to allow buses to maintain travel times and

reliability through downtown, and on providing adequate sidewalk space to accommodate increased
numbers of waiting bus passengers. These alternatives are being developed to minimize negative
impacts on other street and sidewalk users and on adjacent businesses. The alternatives emphasize the

first four of the strategies described above.

Reducing auto traffic through various transportation demand strategies should continue to be
pursued by downtown employers with the help of the local transit agencies through the commute trip
reduction law. Because these progmrns are well established and ongoing they were not further
analyzed in the Downtown Seattle Surface Report. The strategy of reducing bus volumes will also

continue to be considered.

Mitigation Alternatives Considered

The alternatives considered in the Downtown Seattle Surface Report were developed to address

increased bus taffic on surface streets during the time the tunnel is closed for retrofit to light rail. The
alternatives considered for the construction period were developed for each ofthe three major areas of
downtown, as listed below:

Central Downtown (north/south streets) - includes north/south streets roughly between Stewart
StreeVOlive Way on the north and Yesler Street on the south.

r Third Avenue Transit Priority without Auto Circulation

o Third Avenue Transit Priority with Auto Circulation

. Second and Fourth Avenue (Ottawa-Style) Bus Bulbs

r Second and Fourth Avenue Dual with-Flow Transit Only Lanes

o Second and Fourth Avenue Dual Contra-flow Transit Onlv Lanes
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North Downtown - includes streets connecting the central downtown corridors to I-5.
o Olive Way and Virginia Street Transit lanes

o Olive Way and Stewart Street Contra-flow Lane

South Downtown - includes streets connecting the central downtown corridors to I-5 via the E-3
busway and I-90.

o Splitting bus volumes between Fourth and Fifth avenues S.

o Concentrating buses on Fourth Avenue S. only

All north/south (Central Downtown) and North and South Downtown transit priority alternatives
were analyzed and evaluated using the criteria listed below:

o Transit capacity - Ability to handle anticipated bus volumes

r Travel Time - Minutes to travel through downtown on surface streets

o Reliability - On-time performance of buses operating on the surface

. Traffic - Congestion on streets and the need for operational changes

o Parking - Number and type of spaces affected

r Bicycles - Bicycle routing opportunities

o Sidewalks - Congestion levels

r Bus Stops - The need for relocation and modifications
Based on the evaluation, described in the Downtown Seattle Surface Report and additional

technical analyses, the north/south (central downtown) alternative with the least impacts is the Third
Avenue Transit priority option.

Proposed Mitigation in Downtown Seattle

Operational Improvements on North/South Streets

Bus routes that currently use the DSTI would be reassigned to Second, Third and Fourttr avenues
to group routes serving similar rider markets, provide higher service frequency and simpliff bus routes
through downtown. A monitoring program and strategies would be developed that can be used to
modify and change the downtown street operations if needed during construction. Some or all of
these street modifications would continue to exist after Link begins operation. Sound Transit would
also work with the Downtown Seatde Association and other interested parties to develop a campaign
to promote the downtown area during both the two-year construction period and after Link is in
operation. During the construction period, it is recommended that buses that currently use the DSTT
be concentrated on Third Avenue based on the following assumptions:

o Third Avenue between Stewart Street and Yesler Street would be restricted to public transit
buses, charter buses, and emergency vehicles on weekdays from 6 to 9 A.M. and 3 to 6 P.M.
It may be possible to reduce the hours of restricted operation.

o Traffic circulation on Third Avenue could be allowed by permitting right turns onto and off
Third Avenue to provide opportunities for passenger pick-up, deliveries and circulation for
vehicles entering and exiting side-street paxking garages.

r Some bus stops would be modified or closed or new ones added. Buses will operate in a skip' stop pattern.

o When the modifications are first put in place, autos on Third Avenue would be allowed to
make left turns during the midday. However, if the monitoring program finds that this
movement results in impacts to transit travel time and reliability, midday turn restrictions may
be required.
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Connections to I-5 in North Downtown

Providing transit priorities in the north downtown area provides significant challenges. - The

curent access to I-5 on Olive Way is unreliable from a transit travel time perspective, which affects

reliability and increases travel times. To respond to these problems, the following improvements are

recommended:

o Split the buses bound for I-5 in the afternoon between Pike Street, Olive Way and Virginia
Street.

o Route Community Transit and Sound Transit buses on Pike Street. (Cunently only trolley
service operates on Pike Street.) Add a second bus stop and shelter on the eastside of Sixth
Avenue adjacent to the Sheraton Hotel.

o Add a transit-only contra-flow lane on Ninth Avenue between Olive Way and Stewart Street

for buses exiting Convention Place Station (access for the I-5 reversible lanes) to reach
Stewart Street.

o Add a peak period transit only lane on Olive Way between Fourth Avenue and Boren Avenue
(etiminate westbound auto lane between Boren Avenue and Howell Street). Using the transit
lane on Olive Way, operate buses in a skip-stop pattern.

o Add transit signal priority to the signal at the intersection of Boren Ave and Olive Way.

Connections in South Downtown

To accommodate the volume of buses entering downtown from the south and I-90; it is
recommended that bus volumes be split between Fourth and Fifth avenues. In addition the

following changes are recommended:
o Prefontaine Place would be a transit only street at all times.

o Third Avenue south of Yesler Street would be restricted to public transit buses, charter buses

and emergency vehicles on weekdays from 6 to 9 A.M. and 3 to 6 P.M.

r Establish a contra-flow lane on Fifth Avenue South between Jackson Street and Washington
Street. Allow auto use of the Fifth Avenue S. contra-flow lane between Jackson Sfteet and

Washington Street, but require autos to turn right at either Main Street or Washington Street.

Monitor transit travel time and reliability to determine if the transit only contra-flow lane
should be extended north from Washington Street to Terrace Street, and if autos should
continued to be allowed to use the contra-flow lane between Jackson Street and Washington
Steet.

r Provide transit priority on Royal Brougham Way, Sixth Avenue S., and Airport Way between
the E-3 busway and South Jackson Street.

Impacts of the Proposed Mitigation

Table3.2-6 surnnvrizes the downtown Seattle Transit Volumes for the 2004 baseline and the

current mitigation proposal during construction. As shown in Table3.2-6,480 buses would be

expected to operate north and southbound on Second, Third and Fourth avenues and 170 buses would
operate in the DSTT, for a total of 650 buses in the PM peak hour in the year 2004, before

construction of the tunnel begins. When the tunnel is closed for retrofit the number of buses operating

on Second, Third and Fourth avenues would also be about 650.

Central LinkFinal EIS
3. Transportation Impacts and Mitigation

3-18



Table 3.2-6
Downtown Seattle Transit Volumes - 2004 Baseline versus Current Mitigation Proposal during

Construction - Weekday P.M. Peak Hour (4:30 to 5:30)

Corridor 2004 baseline bus Preferred plan during construction
volumes bus volumes

Northbound

First Avenue
Third Avenue
Fourth Avenue

Subtotal
Southbound

First Avenue
Second Avenue
Third Avenue
Fifth Avenue

Subtotal

Total
Tirnnel Northbound
Tirnnel Southbound

Total
Grand total

29

IM
r40
25
338

:::

;

28

90
lt2
230

29

111

90
20
250

480
82

88

170

6s0

28

144
r40
3t2

o

Source: King County Metro, September 1999.

The current mitigation proposal would also result in the following impacts while the tunnel is
closed for retrofit:

o Transit capacity, There would be sufficient capacity for the projected volume of buses with
the recommended transit priority treatments.

e Travel Time: Buses on Third Avenue arc projected to operate as fast as today even with a
doubling of transit volumes; however, buses would experience increased travel times as they
pass though the north and south downtown areas. Some passengers would benefit from
shorter walk times to bus stops on the surface versus the time to access ttre tunnel today. The
greatest impact would be on riders who travel the entire length of downtown.

o Reliability: The surface routes would not be as reliable as those that operate in the tunnel
today. The entire downtown transportation system is becoming increasingly fragile and
subject to impacts from traffic congestion and events both within downtown and on the
regional highway system.

o Traffic: The diversion of traffic from Third Avenue to Second and Fourth avenues in the PM
peak hour would result in additional tavel time for drivers travelling the entire length
between Yesler Street and Stewart Street (average increases will be approximately 30 seconds
on Second Avenue and up to 2 minutes on Fourth Avenue). Some impact is expected on the
level of service of individual intersections in north downtown, but increased bus volumes
would require intersection improvements in south downtown.

r Parking and Access: Passenger pick-up and garage access would be provided for autos on
Third Avenue, using a "round-the-blocK'movement (right-on, right-of|. Parking on Olive
Way would be restricted during the PM peak period, and parking on a two-block stretch of
Fifth Avenue between Jackson Street and Washington Street would be eliminated to create a
transit contra-fl ow lane.

o Sidewalks/Bus Stops: Some bus stops would be relocated and new ones added. Several bus
stops would be expanded and modified to accommodate increased passenger demand.

. Operating and Capital Costs: Increased time for buses to operate through downtown would
increase operating costs for the transit agencies Capital costs will include such things as new

Central LinkFinal EIS
3. Transportafion Impacts and Mitigation

3-t9



bus shelters, signage, traffic signals, intersection modifications, street changes and streetscape
improvements.

After Link service begins in 2006, the number of surface buses would decrease compared to

conditions during construction. However, surface bus volumes could still be higher than before the

tunnel closes. It is assumed that there will be significant increases in transit ridership in downtown

Seattle (as shown in Table 3.2-4), some of which will be accommodated on rail and some on buses.

Some of the impacts identified above would remain after construction, unless changes are made to the

bus network and surface street operations.

3.2.3 Light Rail Transit Ridership

Tables 3.2-7aand3.2-7b present the projected 2010 and 2020 dal.ly system boardings for the N.E.
45fr Street to SeaTac, Northgate to SeaTac, MOS alternatives, and preferred alternatives, by segment.

Table 3.2-7c shows the projected 2010 and 2A20 duly system boaxdings, by station, for the preferred

and MOS alternatives. With the preferred alternative, which would operate between the N.E. 45ft and

SeaTac stations, 109,900 to 110,400 daily boardings would be expected in the year 2010, and 133,000

daily boardings would be expected by the year 2O20. By extending the system from N.E. 456 Street

to Northgate, daily boardings increase by 19,000 in the year 2010 and 23,700 in the year 2020. Inall
eases, except for aJ the S. Lander and McClellan stations with MOS A and International District
Station with MOS C, the MOS alternatives would result in lower daily ridership at stations than the
preferred alternative. Therefore, less significant traffic impacts would be expected with the MOS
alternatives than with the preferred alternative. Mitigation identified in this document for the

preferred alternative would likely still be needed in most cases with MOS A, MOS B, and MOS C
because the ridership differences are not significant. If MOS A, MOS B orMOS C is selected,

mitigation identified for the full-length alternative would need to be verified.
The Sound Transit ridership forecasting model used to develop the system ridership estimates was

validated against actual bus route ridership in the base year. The model proved accurate to within 5 or
10 percent in the base year, which is the appropriate margin of error when considering overall system

wide ridership. Within a segment, ridership differences can be considered significant if the forecast
variation between route alternatives meets or exceeds 2,000 daily boardings or approximately 500 in
the peak and approximately 1,500 in the off-peak. Ridership differences of less than 2,000 daily
boardings axe not considered to be significantly different.

For the year 2010 forecasts, Operating Plan A, which includes peak headways of 4 minutes north
and 8 minutes south of the International District Station and 8-minute off-peak headways, was

assumed for all technical analysis. Subsequently, that plan was refined to more efficiently serve the

forecasted demand. The new plan, Operating Plan B, includes peak headways of 5 minutes north and

10 minutes south of the Henderson Station and off-peak headways of 7.5 minutes north and 15

minutes south of the Henderson Station. Operating Plan B has been used for all 2020 forecasts and

analysis, and is what Sound Transit expects to operate on opening day.
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Table 3.2-7a
Year 2010 Sound Transit Rail Da

Alternative sesment A segment B sesment c segment D segment E segment F fJiffi|ji#,
Terminus
@aseling)r
N.E.45-
Terminus
(Prebase)'?
Preferred
(Operati^ng
Plan A)"
Preferred
(Operat!ng
Plan B)*
MOS A5

MOS 96

MOS C7

13,200

N/A

N/A

N/A

N/A

N/A

N/A

40,400

40,100

39,300

39,400

36,100

14,300

34,900

47,900

42,5W

50,300

50,900

45,100

37,900

35,100

t2,2W

12,100

10,700

11,700

5,500

10,400

N/A

2,100

2,rco

2,W

r,600

N/A

N/A

N/A

8,200

8,200

7,500

6,300

N/A

N/A
N/A

124,000

105,000

110,400

109,900

86,700

62,6N

70,000
Source: Sound Transil 1998
' These numbers were held constant in tie comparison of altematives in all other segments. The segment totals shown are for the
- following combination of altematives: A1.1/A1.2, 81, C2.3, D3.3, El.1, and F3.
' The prebase ahemative reflects the lighr rail Altematives B1 .I, C2.3, D3.3, 81.1, and F3.
' Operating plan A assumes 4/8 min. peak and 8 min. off-peak headways with peak tum-back in the Intemational District
] Operating plan B assumes 5/10 min. peak and 7.5/15 min. off-peak headways with a tumback located at Henderson Stre€t.' The MOS A Altemative assumes that light rail service would be provided between tlre N.E.456 SL and McClellan St. stations.6 The Mos B Altemative assumes that Dlht rail service would be irovided between the Capitol Hill and the Henderson street

stations.t The MOs C Altemative assumes that light rail service would be provided between the N.E. 456 and Iander stations.

Alternative segment A segment B segment c segment D segment E segnenf F system Light Rail* 
Boardings

Table 3.2-7b

Northgate
Terminus
@aseline) 

1

N.E.45th
Terminus
(prebase) 2

Preferred
(OperaqnC
Plan B)'
MOS A4

MOS B5

MOS C6

15,800

N/A

N/A

N/A
N/A

N/A

47,2W

47,3W

46,2W

43,200

17,600

42,2W

60,200

525@

63,000

s6,2A0

46:7W

45,100

15,300

15,100

13,700

6,700

12,600

N/A

23W

2,300

2,200

N/A
N/A

N/A

8,200

8,100

7,900

N/A
NiA
NiA

149,000

125,300

133.000

106,100

76,9n
87,300

Source: SoundTransi!1998
' These numbers were held constant in the comparison of altematives in all other segments. The segment totals shown are for the

^ followirg combination of alternatives: A1.l/A1.2, Bl, C2.3, D3.3, El.l, and El.
' The pebase altemative reflects the light rail Altematives 81 .1, C2.3, D3.3, El.1, and F3.
' operating plan B assumes 5/10 min. peak and 7.5/15 min. off-peak headways with a tumback located at Herde$on Street,' The MOS A Altemative assumes that light rail service would be provided between the N.E.45o St and Mcglellan St. stations.5 The MOs B Altemative assumes that light rail service would be provided between the Capitol Hill and the Henderson Sfteet

statioDs.6 The MOS C Altemative assumes that light rail service would be provided between the N.E 45fr and r ander stations.
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T able 3.2-7 c. Station Boardings for
Preferred, MOS A, MOS B, and MOS C alternatives

2010

Preferred MOS A MOS B MOS C Preferred MOS A MOS B MOS C

N.E.45th
Pacific
Capitol Hill
First Hill
Convention Place
Westlake
University
Pioneer Square
Intemational District
Royal Brougham
Lander
Beacon Hill
McClellan
Edmunds
Graham
Othello
Henderson
Boeing Access Road
Tirkwila
North Sea-Tac Airport
Central Sea-Tac Airport
s.200th

9,800
10,300
t2,7N
6,600
N/A

19,000
11,400
4,800
7,900
500

3,200
4,100
2,2N
2,800
2,lN
600

4,000
1,200
400

2,000
3,000
1,300

8,300
8,900
11,500
6,200
N/A

13,600
6,500
3,000
8,500
400

3,100
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

123N
10,900
r5,300
7,700
N/A

23,900
14,800
6,2W
9,900
500

3,500
4,200
2,500
3,300
2,600
600

4,700
1,600
600

2,600
3,000
2,300

10,700
10,000
14,200
7,300
N/A

r7 JOO
8,600
4,100
10J00
400

3,600
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

8,700 N/A
9,200 N/A
12,000 8,500
6,200 s,800
N/A N/A

16,200 14,600
9,100 7,200
3,700 2,800
7,800 6,400
400 400
3,700 2,800
4,200 3,7W
5,500 z,r$
N/A 2,300
N/A 1,800
N/A 400
N/A 3,800
NiA N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

11,000 N/A
10300 N/A
14,6W 10,600
7,2N 7,000
N/A N/A

20,600 18,100
11,700 9,300
4,800 3,600
9,900 8,100
400 500

4,3N 3,2N
4,500 3,900
6,700 2,300
N/A 2,800
N/A 2,300
N/A 500
N/A 4,700
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Totals 109,900 86,700 62,600 70,000 133,000 106,100 76,9W 87300

Segment A (Northgate to University District)

Alternatives A2.1 and A2.2 would result in the highest daily ridership in the Northgate to
University District segment. Table 3.2-8 shows the breakdown of daily boardings expected at each

station in the Northgate to University District segment, assuming that the project extends from
Northgate to S. 200th Street in SeaTac. As shown in Table 3.2-8, the Roosevelt Station would
experience higher daily ridership with Alternatives A2.I and A2.2.

The total daily light rail boardings produced by this segment's alternatives range between I24,00O
and 125,000 in the year 2010. By the year 2020, total daily light rail boardings produced by this
segment's alternatives would increase to between 149,000 and 150,100. The variation in boardings
within this segment is small due to nearly identical travel times and markets served.

Table 3.2-8
Segment A: Year 2010 and 2020 Daily Station Usage (Boardings). by Light Rail Alternative

Alternative Al^.UAl.z Alternative A2.ll[2.2
Stations 20r0 2020 2010 2020

Northgate

Roosevelt

Segment A totals
Svstem lisht rail boardings

2,800 2,7N
15,800 13,300

124,000 149,000 125,000

Segment B (University District to Westlake Station)

Alternative 81 (preferred alternative) would result in the highest daily ridership in the University
District to Westlake Station segment" Tables 3.2-9a and 3.2-9b show the breakdown of daily
boardings expected at each station in the University District to Westlake Station segment.

10,600 13,000 10,600

2,600

13,200

13,000

2,900

15,900
150,100
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The key ridership forecasting issues for Segment B are:

o For the year 2010, the Capitol Hill tunnel (81) forecast is for 124,000 daily light rail
boardings, as compared to 95,100 boardings for the Seattle Center/fligh-level Bridge (82.1)
or 99,500 boardings for the Seattle Center/Portage Bay Tunnel (82.2). For the year 2020,
Alternative B1 would result in 149,100 daily boardings as compared to 119,000 boardings for
Alternative B2.1. The large differences are due to a weaker transit market served by the
Seattle Center alternatives, and to increased travel time between the University District and
downtown Seattle. The daily station boardings for the Seattle Center Station area are for an
average day without a large event at Seattle Center. On days with large special events at
Seattle Center, ridership to the Seattle Center Station could be up to 4 to 5 times higher.
Alternatives 82.1 and 82.2 could reduce current ridership on the monorail; however, the
effect is not expected to be significant.

r Campus Parkway Station (B.2.1) has lower boardings than Pacific Station (B2.2) in the
University District. Boardings in the University Disnict drop by 2,200 under 82.1, the
Seattle Center alternative that uses a highJevel bridge to cross the Ship Canal. This decrease
is due to the combination of a slightly longer travel time and the fact that the Campus
Parkway Station does not serve the University of Washington campus and University hospital
as well. On days with special events at Husky Stadium, ridership could be 2 to 3 times higher
for the Universitv District stations.

Table 3.2-9a
Segment B: Year 2010 Daily Station Usage (Boardings), by Light RaiI Alternatives

Alternative
BIa Blb' B.2.l

N.E.
Pacific
Roy/Aloha (potential)
Capitol Hill
FintHill
Campus Parkway
Eastlake
South Iake Union
Seattle Center
Convention Place

8,700
10,,+00

12,800
6,7ffi

1,800

8,600
r0,200
5,300
8,100
6,7W

,,y

t,t*
1,200
1,400
6,4m

r,soo
40,700
124,000

t"r*
1,500
6,600

SegmentBTotals ^ 40,400
lyple4 lighlrail Boardings' 124,000

3,000 3,000
25,200 27,800
95,100 99,500

Note: I With the Roy/Aloha Station.
2 System light rail boarding totals shown are for the SeaTac to Northgate altemative.

Table 3.2-9b
Segment B: Year 2020 Daily Station Usage (Boardines), by Lieht Rail Alternative

Alternative

BIa (pref,,) B2.lBlbr
N.E.45e
Pacific
Roy/Aloha @otential)
Capitol Hill
Fi$tHill
Campus Parkway
Eastlake
South I:ke Union
Seattle Center
Convention Place
Segment B Totals
Syitem light rail Boardings2

10,800
11,300

l5,,t0O,,y

2,30O
47,200
149,000

10,700
1 1,100
6,400
9J00,y

::

2,300
47,600
149,r00

,,:

6,7W
2,000
2,2W
8,100
3,800
32,000
/,19,000

8,100

"'.:*

,,t*
2,4ffi
8,400
3,800
36,000
125,100

Note: ' With rhe Roy/Aloha Station.
2 System light rail boarding totals shown are for the SeaTac to Northgate altemative.
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Segment C (Westlake Station to S. McClellan Street)

Alternative Cl, the preferred alternative (with a Beacon Hill Station), would result in the highest

daily ridership in Segment C. Table 3.2-l0a shows the breakdown of daily boardings expected at each

station. As shown in Tables 3.2-l0a and 3.2-10b, daily ridership forecasts for the Westlake,

University Sfieet, Pioneer Square, and International District stations would be similar for all segment

alternatives. The I-90/Rainier and Royal Brougham Station combination, associated with Alternative
C3, would result in slightly higher ridership south of the Intemational District Station than with the

Alternative C2.3 I-90 Station.

Table 3.2-10a
Sesment C: Year 2010 Daily Station Usaqe (Boardings), by Lieht Rail Alternative

Stations Alternative

Clr 6rep c2.4 c3

Westlake
University Street
Pioneer Square

International District
Royal Brougham
Lander
Beacon Hill @otential)
I-90/Rainier
Poplar Place

Segment C Totals
System light rail
Boardingf

18,600

12,9N
5,700
9,200
400

2,500

'l_:o

53,200

127,900

18,300

12,5N
5,600
9,200
400,:y

qi,-ioo

124,700

18,000
13,000
5,700
9300

1,900

47,900

124,000

',46,900

1,900

48,600

t7,900 18,100

12,900 129ffi
5,600 5,700
10,000 9,000

___ ''_y

122,800 124,300

Note: I Includes Beacon Hill Station.
2 System light rail boarding totals shown are for the SeaTac to Northgate altemative.

Table 3.2-10b
Segment C: Year 2020 Daily Station Usage (Boardings). by Light Rail Alternative

Alternative
Stations

Ctr (Itref) c3

Westlake
University Street
Pioneer Square

International District
Royal Brougham
Lander
Beacon Hill (potential)

I-90/Rainier
Poplar Place

Segment C Totals
System light rail Boardings2

23,500
16,600

7,300
I 1,100

500
3,600
o,y

67,000
t56,200

22,800
16,200
7,100
11,100

500
3,5(n

oioo
151,700

22,700
16,500
7,2W

'o:1*

a,ioo

60,200
149,000

22,600
16,400

7,2W
,,::

;;
59,100

147,400

22,900
t6,400
7,300
1 1,100

',.y

3,100

oi,-aoo
149,800

Note: 'Includes Beacon Hill Station.
2 System light rail boarding totals shown are for the SeaTac to Northgate altemative.

The key ridership forecasting issues for Segment C are:

r The mnge of total daily light rail system boardings produced by this segment's alternatives in
the year 2010 with the Northgate terminus is between 122,800 and 1279OO (a difference of
5,1(X) or 4 percent). By the year 2020, this range increases to 147,400 to 155,500 (8,100 or 5
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percent). In the mid-range is the west of Rainier Avenue S. elevated alternative (C2.3) with
124,000 daily light rail boardings in 2010 and 149,000 daily boardings in 2020.

r The Rainier Avenue tunnel alternative (C2.4) produces fewer daily light rail boardings, as

compared to west of Rainier Avenue S. elevated (C2.3), because it lacks a connection to
eastside buses at I-90 and does not improve travel time.

. Adding a Beacon Hill tunnel station to the S. Lander Steet tunnel (C1) would produce a gain
of light rail boardings by improving access to light rail from Beacon Hill and significantly
improving travel times from Beacon Hill to the north. However, the boardings at S.

McClellan would decrease with a Beacon Hill Station. Overall system boardings would be
higher with the Beacon Hill Station. However, light rail boardings in Segment D south of the
McClellan Station would slightly decrease due to the decrease in boardings at the McClellan
Station.

Segment D (S. McClellan to Boeing Access Road)

Alternative D1.le (prefened alternative) would result in slightly lower ridership within Segment
D and systemwide. Alternative D3.3 would result in the highest daily ridership in ttre S. McClellan to
Boeing Access Road segment. Tables 3.2-lIa and3.2-1.Ib show the breakdown of daily boardings
expected at each station in the segment for the years 2010 and2020.

The key ridership forecasting issues for Segment D are:

r The range of total daily light rail system boardings produced by this segment's alternatives is
relatively small due to similar travel times and transit markets irmong all alternatives.

r Adding stations improves accessibility to light rail and increases boardings in Rainier Valley,
but decreases boardings in south King County due to increased travel times to downtown
Seattle and the north coridor. With the initial phase of light rail terminating at SeaTac, the
net effect on total daily boardings is neutral to positive. Losses of through-riders due to
increased travel times would be compounded with southern extensions to lieht rail in future
phases.

Table 3.2-11a
Segment D: Year 2010 Daily Station Usage (Boardings), by Light Rail Alternative

Alternative
Stations

DI.le,f @ref) Dl.lcrd Dl.3

McClellan
Charlestown (Rainier Valley
Square)*
Columbia City
Alaska
Edmunds*
Graham*
Othello
Henderson

Segment D Totals
System light rail Boardingsl

3,300

2Joo
2,200
800

3,700
12,100
123,300

3,300

2J(m

2,200
800

3,7W
r2,100

123,300

3,4N

2h
2,2A0
800

3,800
12,400
124,300

3,300

1,200

2"000

2,000
700

3,600
12,800
t24,100

3,400

,,:y

2,200
800

3,800
12,300
124,000

Note: *Denotes potential Station.
t System ligbt rail boarding totals shown are for the SeaTac to Northgate altemative.
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Table 3.2-1lb
Segment D: Yea

ati"e
Stations D1.1e"f

(pref.)
Dl.1crd D1.3

McClellan
Charlestown (Rainier Valley Square)*
Columbia City
Alaska
Edmunds*
Graham*
Othello
Henderson
Segment D Totals
System light rail Boardingsz

o,-y

zioo
2,900
1,000

4,700
1s,300

148,200

o'_y

2,700

2h
1,000

4,740
15,300

148,200

4,100

zioo

2,900
1,000

4,800
j,5,600

149.400

4,000
t'_t_y

2,500
2,6W
900

4,500
16,000
149,200

4,100

2,700

2fu
1,000

4,800
15,500

149,100

Note: * DeDot€s potential station, except in prefened altemative.
1 Altemative Dl.le represents the preferred altemative. Preferred stations are slightly different and are shown with

prefened altemative forecast.
2 System light rail boarding totals shown are for the SeaTac to Northgate altemative.

Segment E (Tukwila)

The preferred alternative (81.1) would have lower ridership within Segment E, but overall system

ridership would be similar to the other alternatives. Alternative E3 would result in the highest daily
ridership in Segment E. Tables 3.2-l2a and 3.2-l2b show the breakdown of daily boardings expected

at each station in the Tukwila segment. As shown in these tables, the Longacres and Southcenter

Station combination associated with Alternatives E2 and E3 would generate higher ridership (in
Segment E) than the Boeing Access Road and S. 144th Shtion combination for Alternatives El.l and

El.2; however, they would result in little change to total system ridership.
The comparison of Tukwila Intemational Boulevard routes (El.1 - the preferred alternative, or

El.2)to an Interurban Avenue @2) or MLKJT. Way S. (83) route includes trade-offs between

boardings gained at Southcenter and Longacres versus increased travel times of 3.4 to 7.7 minutes for
riders heading to or from SeaTac. With the Interurban alternative @2), the loss of riders to SeaTac is

nearly the same as the boardings gained at Southcenter and Longacres.

Table3.2-l2t
Segment E: Year 2010 Daily Station Usage (Boardings), by Light Rail Alternative

Alternative
Stations

E1.1@ref)

Boeing Access Road

South 1448

Longacres
Southcenler
Segmmt E Totals

1,700

T
2,100

1,800

iT
2,200

r,900
2,100
4,000

zioo
1,800

4,500
124.800 700

Note: ' System light rail boarding totals shown are for the SeaTac to Northgate altemative.
2 Forecasts for Alternatives E2 andES constrain Link ridership from drive access to the Longacres Station, since no

parting spaces will be built due to Unk beyond those planaed by Sounder (commuter rail).
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Table 3.2-l2b
Segment E: Year 2020 Daily Station Usage (Boardings). by Light RaiI Alternative

Alternative
Stations

Boeing Access Road
s. t44th

Longacres
Southcenter
Segment E Totals

1,800

600

,,;;;
149.800

2,000
1J00
3,700

3,000
1,800

4,804
151.900

Note: ' Systern light rail boarding totals shown are for the SeaTac to Northgate altemative.

Segment F (SeaTac)

Alternatives F2.3 (preferred alternative),F3.2 and F4 would result in the highest daily ridership in
the SeaTac Segment. As shown in Tables 3.2-l3a and3.2-13b, the ridership forecasts for each station
are relatively similar for all alternatives. Variations in station placement would result in the small
differences in ridership between the alternatives.

Table 3.2-13a
Segment F: Year 2010 Daily Station Usage (Boardings), by Light Rail Alternative

Alternative
Stations

F2s1/F4 '^;;$ry" F1 F2.ttg2.2 F3.1

North SeaTac'
North Central SeaTac

South Central SeaTac
South SeaTac
Segment F Totals

2,400
3,000

2,100
7,s00

2,300
3,000
100

1,900

7,300

3S00
1,300

2,rcO
6,400

3p00
1,300

2,100
6,400

3,000
1,300
2,300
6,600

2,640

3,000
2,6W
8,200

Notes: ' Altemative F2.3 is the prefened altemative
2 Two potential station locations (S. I 546 Stneet or S. 1606 Stre€t) are being considered on Intemational Blvd. in the north

central SeaTac area. One of these two allemate sites would be selected depending upon route choices elsewhere in
Segments E and F.

Svstem lisht rail Boardinss 123,100 123,200 122.700 122,700 123,100 124.000

Table 3.2-13b
Segment F: Year 2020 Daily Station Usase (Boardines). bv Lieht Rail Alternative

Alternative

Stations F23'Qnth F2',Io,4 F2.UF2.2

North SeaTac
North Central SeaTac

South Central SeaTac
South SeaTac
Segmmt F Totals

2,500
3,m0
200

2,000
7,700

2,3W
7,900

3p00
1,300

2,t00
6,400

2,600
3,000 3,000 3,000

1,300 r,300
2,loo 2,300
6,400 6,600

2,600

3,000
2,6W
8,200

SystemlightrailBoardj4gs 148,8!0 14!,900 147,900 147,900 148,300 149,000
t Altemative F2.3 is the preferred altemative

To account for likely underestimation of airport station boardings, Sound Transit staff in 1996
surveyed actual boaxdings at airport rail stations around the United States. After accounting for
differences in airport employment, annual passengers, and transit characteristics in the surveyed cities,
Sound Transit estimates that the most likely ridership at Sea-Tac Airport Station would be about 3,000
daily boardings. The estimated 3,00O daily airport station boardings have been consistently applied to
the station (in each alternative) that is intended to serve Sea-Tac Arport.

Central LinkFinal EIS
3. Transportation Impacts and Mitigation

10t22t99 3-27



3.2.4 Significant Unavoidable Adverse Transit lmpacts
No significant unavoidable adverse transit impacts have been identified.

3.3 ARTERIALS AND LOGAL STREETS

3.3.{ Affected Environrnent

3.3.1.1 Congesfion

The Transportation Technical Report describes the physical characteristics of arterial streets.

Figures 3.3-1 through 3.3-6 show the major arterial streets and intersections analyzed for the light rail
alternatives.

Irvel of Service (LOS) is a measure of operational conditions and their perception by drivers; it
also describes the quality of traffic operations on roadway facilities. The Highway Capacity Manual
(HCM) provides a widely accepted methodology for calculating LOS at signal-controlled intersections.

At these intersections, level of service relates to the average delay experienced by all vehicles as they

approach the intersection. Table 3.3-la summarizes the relationship between level of service and average

delay for signalized intenections.
As described in Table 3.3-lu LOS ratings range from "A" to "F." LOS A represents the best

operation, and LOS F the poorest. LOS D is usually considered the minimum acceptable standard in
urban areas; with this level of service, some delays are expected for certain taffic movements.

- The City of Seattle defines arterial level of service standards based on the P.M. peak hour
directional volume-to-capacity (v/c) ratio at designated screenlines. (A screenline is an imaginary line
across two or more parallel arterials). The City of Seattle's v/c ratios me averaged across a series of
parallel arterials to determine if the LOS threshold has been exceeded. The level of service standard is

1.0 (LOS E) at more than half of the screenlines identified in the Comprehensive Plan. The remaining

screenlines, including many of the screenlines in the light rail corridor, have a v/c ratio of 1.2 (LOS

D. At a v/c ratio of 1.20 or grcater, traffic congestion and vehicle queuing at intersections would be

expected. When the calculated LOS for a screenline approaches the LOS standards, strategies would
be pursued to reduce vehicular travel demand and/or increase the operating capacity across the

screenline' 
Lever of servi"" a#;l"tf;'rf"afzed rntersectip4l

Level of
Service

Average Delay (seconds per
vehicle)

Traflic Flow Characteristics

Virtually free flow; completely unimpeded.

Stable flow with slight delays; less freedom to maneuver.

Stable flow with delays; less freedom to maneuver.

High density but stable flow.

Operating conditions at or near capacity; unstable flow'

Forced flow; breakdown conditions.

Source: Higbway Capacity Manual 1995.

The City of Tirkwila has developed LOS standards for its Central Business District (CBD)
(Southcenter area) and residential areas. According to these standards, LOS E, with a volume-to-
capacity ratio less than or equal to 1.0, would be acceptable for intersections and arterials within the

CBD. LOS D, with a v/c ratio less than or equal to 0.90, would be acceptable for residential areas.

krdividual intersections and/or arterial roadways may exceed the area LOS standard as long as the area

average meets the standard.

A
B

c
D

E

F

< 5.0

>5.0-<15.0
>15.0-<25.0

>25.0-<40.0
>40.0-<60.0

> 60.0
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The City of SeaTac established level-of-service standards for arterial routes where LOS E or
better would be considered acceptable on arterials. LOS D or better would be considered acceptable
on Collector Arterials and lower classification streets. Some exceptions to these standards exist where
improvements are planned or where improvements are not considered feasible.

The Transportation Technical Report describes existing LOS analysis results and P.M. peak hour
directional approach volumes for all major signalized interSections that could be impacted by route
alternatives and station areas in the light rail system. Table 3.3-1b summarizes all analyzed
intersections currently operating at LOS D, E, or F.

3.3. 1.2 Non-Motorized Transportation

There are five major regional off-street bicycle trails within the study corridor: the Burke-Gilman
Trail, the I-90 Trail, the Duwamish Trail, the Green River Trail and the Interurban Trail. All of these
trails form an interconnected system that runs in various directions within the study corridor. Other
major proposed facilities include the Chief Sealth Trail, which would extend from Beacon Hill to
Renton, the Potlatch Trail, which would provide a route between South Lake Union and the Seattle
Center, and the E-3 Busway Path, which would run parallel to light rail in Segment C.

According to a 1995 user-count, the Burke-Gilman Trail nem the University of Washington had
2,239 danly bicyclists. The 1985 user-count for this location had 1,591 LIW vicinity bicyclists'. In ten
years, the tIW vicinity has experienced a 4l percent increase in users; or an average annual
compounded growth rate of 3.5 percent. No additional user counts are currently available.

There are also many regional arterials with bicycle lanes or wide shoulders within the study
corridor. These facilities include N.E. Ravenna Boulevard between Greenlake and Brooklyn Avenue
N., 17ft Avenue N.E., N.E. 40ft Sfeet, Eastlake Avenue E. (University Bridge) between N.E. Pacific
Street and Fuhrman Avenue 8., E. Pine Street between Terry Avenue and 12* Avenue, Broadway E'.,
12e Avenue E., S. Dearborn Street between Sixth Avenue S. and Poplar Place S., Beacon Avenue S.,
S. Orcas Street, S. Cloverdale Street, and S. Henderson Street.

P.M. Peak Hour Level of Service summarft?lili3il? rntersections operatine at r,os l. n, or x'
Approach Volumes

Analvsis Location
Volume./
Capacity NB SB EB

Avg.
Delay
(Sec.) LOS

Segment B (University District to Westlake Station)
N.E. 45- Sfteet at 15'Ave. N.E. 9.80
Mercer Street at Fairview Ave. N. l.l5

29.8
60+

614
r490

D
F

396
6l

937 942
3136 2614

Segment C (Westlake Station to S. McClellan Street)
I-90 Ramp at4b Avenue S. O92
Lander Street at 4h Avenue S. 0.98
Dearborn Street at Rainier Ave. S. 0.89

28.5 D
38.8 D
25.7 D

13W 1530
1148 1069
1315 t2@

79',1 0
625 464
816 r07

Segment D (S. McCtellan Street to Boeing Access Road)
S. McClellan Street at Rainier Ave. S. 0.78 25.1 1t6l t7& 541

Segment E (Tukwila)
Boeing Access Rd. at MLK/Ryan Way
S. Boeing Access Rd. at E. Marginal Way S.

S. 112e St. at Tukwila International Blvd.
S. 144th St. at Tukwila Intemational Blvd.
Interurban at 42d Ave. S./Ivlacadam Rd. S.

Interurban at Gateway Dr.
Interurban at Fort Dent Way
Interurban at S.W. Gradv Wav

1.196

0.841

1.394
0.780
0.775
0.847
1.161

0.98s

60+
28.O

43.9
31.5

29.1

29.r
40.8
36.8

F
D
E
D
D
D
E
D

692 1138

628 1988

678 1757
s74 t203
tl4 306
978 682
1305 r0/i6
7177 ls09

1687 n4
687 t4W
548 135

406 373

300 3u
370 5r4
409 223

r07r 1398

' Counts for 1985 and 1995 are total dailv counts taken on Tuesdavs from 7 A.M, to 7 P.M.
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Table 3.3-1b continued

Analvsis Location

Avg.
Volume/ Delay
Capacity (Sec.)

Approach Volumes

LOS SB WB

West Valley Highway at S. l56b St.

West Valley Highway at Strander Blvd.
Andover Park W. at Strander Blvd.

1.210
0.963

0.714

28.1

40.6

35.1

832 45
77r 44
616 U3

D
E
D

1706 939
t5l4 1553

678 622

Segment F (SeaTac)

International Blvd. at S. 160e St.

International Blvd. at S. l70th St.

lnternational BIvd. at S. 182"d St. (Airport
Driveway)
International Blvd. At S. 188th

28e Ave. S. at Air Cargo Rd. S./S. 188s st.
International Blvd. at S. 20Oe St.

0.826 26.9 D
0.880 29.4 D
0.762 27.1 D

0.893 32.4 D
0.s67 27.0 D
0.989 48.9 E

893 t2l4
965 1236
t2l2 1556

970 1398

184 196

965 1540

343 442
79t 331
414 28

t34l 1084

to74 821
530 576

Bicycle volumes on arterials are not regularly counted, but in 1997 an estimated 2,100 bicycles
per day entered the downtown Seattle area.

King County Metro, Community Transit and Pierce Transit have equipped all buses with racks

that can carry two bicycles. Metro estimates that the "Bikes-on-Buses" program transports 465,000

bikes a year. Transit routes serving the SR 520 Evergreen Point Bridge have especially high demands

for bicycle racks; capacity deficiencies primarily occur during morning peak period between 6 and

9:30 A.M.
The number of streets lacking sidewalks is the highest in Segments D, E, and F. Most street

segments lacking sidewalks are in residential neighborhoods or local access streets. Most arterial
street segments currently have sidewalks. A detailed list of locations lacking sidewalks is provided in
the Transportation Technical Report.

School walk route information obtained from the Seattle, Highline, and Tukwila School districts
was used to determine the location of existing walk routes that cross or are adjacent to any of the
proposed light rail alternatives. The Transportation Technical Report summarizes school walk routes

for each segment.

3.3.1.3 Tratftc Accidents and. Safety

In the light rail corridor, 24 intersections had an average of over 10 accidents a year between 1994
and 1996. Ten of the high accident locations are in Seattle, seven are in Tirkwilq and seven are in the

City of SeaTac. These locations are listed in Table 3.3-2. I\ Seattle, the high accident locations are in
corridors that serve some of the highest traffic volumes in the study corridor. In both Tukwila and

SeaTac, improvements have been made that will likely improve safety and lower annual accident

rates. No fatalities occurred at the high accident intersections in Seattle and TUkwila, and three

accidents in SeaTac involved fatalities.

Table 3.3-2. Existine High Accident Locations - By Segment.

Segment/Intersection Average Annual Accidents (1994 - 1990

N.E. 50' Street/l5- Avenue N.E.
Broad Street/Thomas Street/5ft Avenue N.
Broad Street/96 Avenue N.
Mercer Street/9e Avenue N.
Mercer StreeVWestlake Avenue N.
Denny Way/Broad Street
E. John Sheet/Broadwav E.

11.0

10.3

11.3

31.0
17.o

10.0

70.7
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Table 3.3-2 continued

SegmentAntersection Average Annual Accidents (1994 -1996)
Segment C

Beacon Avenue S./S. McClellan Street

Segment D
I 1.3

S. Othello Sheet/lvll-K Jr. Way S.

S. Orcas Street/Rainier Avenue S.

S. Henderson Street/Renton Avenue S.

Segment E

lo.7

15.3

I1.0

Boeing Access Road/MLK Jr. Way S./S. Ryan Way

Boeing Access Road/E. Marginal Way S.

Tukwila International Blvd./S. l16s Street

Tukwila International Blvd./S. l44s Street

Interurban Avenue S./S. Grady Way

Andover Park W./Strander Blvd.

W. Valley Highway/Strander Blvd.

Seement F

24.7

12.7

14.7

13.0

14.7

11.0

12.7

S. i54tb Street/International Blvd.

SR 5 18 Eastbound On-Rarnpllnternational Blvd.

S. I 60th Street/International Blvd.

S. l70th Sheet/International Blvd.

Sea-Tac Airport Access/International Blvd.

S. 1 88th Street/International Blvd.

S. 200th Street/International Blvd.

25.0

to.7

n.3
20.0

r7.0

29.3

14.o

Notes: Between January 1994 and Decembet 1996, these locations averaged over 10 accidents per year.

3.3.1.4 Parking Supply and Demand

Localjurisdiction zoning codes govern the operation ofthe existing parking supply and
development of future parking resources in the light rail corridor. Comprehensive Plan policies
encourage use of bus transit, bicycle, and pedestrian tavel modes. Parking policies are an important
component of strategies to emphasize alternatives to single-occupant vehicle travel.

Parking supplies and costs vary throughout the corridor, ranging from high parking supplies and
relatively high costs in downtown Seattle and around Sea-Tac Alrport, to no or low parking costs in
Northgate, T\rkwila and the Rainier Valley. Likewise, parking demand varies, with relatively high
demand in downtown Seatfle, the University District, around Sea-Tac Airport, and at Northgate and
Southcenter malls, and significantly lower pmking demand in other locations.

The analysis for parking supply, demand and potential parking impacts from light rail focused on
areas with the greatest potential impacl particularly areas within an approximate r/n-mile radius of
proposed or potential station areas (reasonable maximum walking distance for this activity). Parking
impacts may result from light rail patrons parking in residential neighborhoods or commercial areas

with unrestricted parking. This type of parking is referred to as "hide and ride."
In addition to parking inventory data" current pafting demand data was surveyed to identify areas

where impacts would be'more significant and/or mitigation measures could be beneficial. Parking
demand data were collected and analyzed for the same areas described above, and included a space

occupancy count by block face, taken once during the hours of 9:30 A.M. to 3:30 P.M. on weekdays,
generally during March or April 1998. This time period was determined to represent "gpical"
conditions for parking demdnd based on the type of land use surrounding each of these station areas.
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Parking supply and demand were inventoried and summarized in four categories:

. on-street unrestricted parking includes all on-street parking not restricted by meters, time
limit signs, residential parking zones, loading zones or other restrictions

o on-street restricted includes all on-street parking currently restricted by one ofthe above

methods

r off-street public parking includes all spaces open for anyone to use

o off-street private parking includes all spaces reserved for a particular business or other use

Table 3.3-3a summarizes on-street unrestricted parking supply and demand at all proposed station

area locations. The Northgate, University District, Roy/Aloha, Capitol Hill, First Hill, South Lake

Union, and Seattle Center Station areas appear to be at or near capacity in the on-street unrestricted

category. Within other station areas there is a greater availability of unrestricted on-street parking.

Because mid-day surveys indicated that little parking would be available for hide-and-ride

activity, A.M. parking demand counts (between 7 and 9:30 A.M.) were also conducted for the

University District, Capitol Hill, and First Hill stations to assess early morning space availability.
Table 3.3-3b summarizes the results of these A.M. parking surveys. The surveys showed that on-
street unrestricted parking is currently fully utilized (95 to 101 percent utilized) before 9:30 A.M.
within 0.25-mi1e radius of these stations.

3,3.1. 5 Transportation Plans

Transportation improvement plans in the study corridor exist at state, regional and local levels of
government. The Washington State Departrnent of Transportation's State Highway System Plan

identifies state highway improvements. The Puget Sound Regional Council's Metropolitan
Transportation Plan and Six-Year Action Strategy identify regional projects. Comprehensive plans

and Six-Year Transportation Improvement Progpms for Seattle, Tirkwila and SeaTac identify local
transportation improvements for each city. Appendix M.l summarizes the transportation
improvements assumed for the Year 2010 and2020 No-build and light rail alternative networks.

3.3.2 Local lmpacts and Mitigation
Localized long-term traffic impacts are measured in terms of year 2010 and ?-02oleveI of service

or volume-to-capacity changes at intersections, compared to the No-build Alternative. These impacts

could result from changes in traffic volumes related to the provision of light rail service. For instance,

local traffic volumes could increase due to ingress to and egress from proposed station areas and park-

and-ride lots. Other long-term impacts could result from light rail signal priority treatments at

intersections, at-grade light rail crossings, and other access, circulation and roadway modifications

required for light rail right-of-way and operations. Short-term access and circulation impacts are

discussed in Section 4.17.1 Construction Impacts. Non-motorized facility and parking impacts

associated with light rail stations and park-and-ride lots are also discussed by segment. Potential

mitigation measures that would address the segment's local traffic impacts are summarized.

Alternatives and stations associated with the preferred alternative are italicized in all tables.
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Table 3.3-3a
On-Street Unrestricted In

Roosevelt
(Jniversity District (All Stations) 2

Potential Roy/Aloha
Capitol Hill
First Hill
Eastlake
South Iake Union
Seattle Center
Royal Brougham
Poplar
r-90
Lander
Beacon Hill
McClellan
Charlestown (Rainier Valley Square)
Genesee
Alaska
Edmunds
Columbia City
Graham
Othello
Eenderson
S. 144th St.
Longacres
Southcenter
North SeaTac (5. 154! S)
North SeaTac (S. 160* St.)
North Cental SeaTac
South Central SeaTac
South SeaTac

7256
870
692
814

'?R561
718
3t5
606
651
993
589
1862
520

1356
917
913

1385
1390
21.61

9E
523
39

None
None

I)
None
134
ta
J)

837
841
684
780
236
370
642
309
468
339
255
374
t6f
all

270
248
268
484
372
120
9L
t3

None
None

2
None

29
55
6

96
67
97
99
96
99
66
89
98
77
52
26
63
3l
53
18
29
27
t9
35
77
13
l7
33

None
None

None
22
44
11

Note: The preferred altemative is in italics.
I Parking inventory reflects unrestricted on-str€€t parking available within a 0.25-mile radius of each station. Parking demand

^ was surveyed during mid-week between 9:30 A.M. and 3:30 P.M.
' Surveys cdnducted in the University District extend approximately 2,(nO ft north of tbe N.E. 45t Station, to N.E. 55u St€et

Table 3.3-3b
Existing (1999) AM (7-9:30 AM) On-street Unrestricted Parking Inventory Near Proposed Light

Rail Stations
Station Supply Demand 7o Utilization

University District (All Stations) t

Capitol Hill
First Hill

888

690

241

899

657

242

101

95

100
Note: ' Surveys conducted in the University District extend approxirnately 2,000 ft north of the N.E. 45' Station, to N.E. 55'

Street.

3.3.2.1. Segment A (Northgate to University District)

Figure 3.3-1 shows the traffic and parking analysis locations for Segment A.

Congestion

Table3.3-4 sumrnarizes the 2010 and2020 No-build and light rail project LOS evaluation results.
LOS was only calculated for the year 2020 at intersections that would be expected to operate at LOS
C and 20 or more seconds of delay per vehicle in the year 2010. With the No-build Alternative, all
intersections in the project area would operate at acceptable levels during the P.M. peak hour in the
years 2010 and202}, except for the N.E. 100th Sfteet/First Avenue N.E. intersection, which would
operate at LOS F in the year 2020. The N.E. 1006 Sneet/First Avenue N.E. intersection would also
operate at LOS F with all light rail alternatives in the years 2010 anLd2020. In the year 2020, the N.E.
103'" Street/First Avenue N.E. intersection would also be expected to operate at LOS F. The
additional traffic from the expanded Northgate Park-and-Ride lot would increase traffic congestion at
these intersections.
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Access and Circulation

Segment A alternatives have subway, elevated, or retained cut-and-fill profiles. F,levated-profile

sections are located just east of I-5, minimizing property-access impacts. No traffic aciess or
circulation impacts occur in this segment except for a short transition area from a tunnel to elevated

section north of the Roosevelt Station and N.E. 65'Street (A2r1 and A2.2). The rail alignment
tansition area could relocate the Eighth Avenue N.E.AI.E. 66to Street/Weedin Place N.E., Eighth
Avenue N.E.A{.E. 676 Street, Eighth Avenue N.E.A{.E. 68ft Street, and I-5 NB Off-RampA.[.8. 59th

Street intersections for Alternative A2.I andthe I-5 NB off-rampA.{.E. 59* Street intersection for
Altemative 42.2.

Traflic Safety

No significant taffic safety impacts would occur with any of the alternatives.

Table 3.3-4 Segment A: P.M. Peak Hour Level of Service Summary
2010 and 2020 No-Butld and Proiect Conditions

Nearest
Station

Intersection

No-build
Alternative

Alternatives
A1.1 and A1.2

Alternatives
A2.l and 42.2

2010 2010

Northgate N.E. 103'o St. at First Ave. N.E.

N.E. 100e St. at First Ave. N.E.

Roosevelt N.E. 65th St. at Eighth Ave. N.E.

N.E. 65th St. atRooseveltWay N.E.

N.E. 65'h st. at 12fr Ave. N.E.

N.E. Ravenna Blvd. at Roosevelt
WayN.E.

N.E. RavennaBlvd. at 116 Ave.
N.E.

D (2s.2) D (26.0)

c (r9.s) F (1.77)*

B (14.1)

c (18.2) C (20.3)

c(22.0) c(23.6)

c (23.7) D (32.8)

c (r7.s)

D (28.8)i'r

F (1.38)*t

c (ls.1)

c (1e.7)

c (24.r)

D (2s.2)

c (16.e)

E (53.0)r

F (2.52)*l

c (21.0)

c(26.4)

D(34.7)

D (26.7)*2

F (1.49)*2

c (15.6)

c(20.2)

c (2,4.4)

D (2s.2)

c (16.9)

E(4t.D2

F (2.7D*2

c (21.1)

c (26.7)

D (34.1)

Sources: 2010 I,oS Calculations, HNTB, 1998.
2020 I,0.S Calculations, Heffron Transportation, 1999.

Notes: * Average delay could not be calculated by HCM volume-to.capacity ratio shown
( ) Average intersection delay, in seconds per vehicle

t Northgate Statiotr Option A: All Altematives
2 Northgate Station Option B: All Altematives
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Preferred Route:
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Non-Motorized Facility ImPacts

Table 3.3-5a summarizes the number of pedestrian trips expected in Segment A. Table 3.3-5b

shows the proposed bicycle storage facilities that would be provided in Segment A.

Table 3.3-54
Segment A: Non-Motorized Facility Impact Summary

Station

2010 P.M. Peak
Period WaIk Tripsr

2020 P.M. Peak
Period Walk Tripsl Proposed Pedestrian Facilities

Ingress Egress Ingress Egress

Northgate

Roosevelt

590

60-100

1,495

685-740

790

65-1 15

1,975

780-89s

Overpass or underpass from light rail platform to
park-and-ride structure (option B only)'

Potential grade-separated station walkways under

12s Ave. (Alt. 1.1) and under Roosevelt (Alt. 1.2)

range reflects different estimates

option. (Source: Sound- Transit)
2 A'potential overpass is also being considered for station Option A

All potential station locations have been evaluated for their impact on current and future

pedestrian and bicycle access through the vicinity of the station. In the Roosevelt Station vicinity,

bicycle route connections are lacking between the Roosevelt Station and existing bicycle routes on

N.n. ZOfr Streel N.E. 65s Street, N.E. Ravenna Boulevard, and 20th Avenue N.E. Table 3'3-5b

sunmvrizes bicycle facilities proposed for the stations in Segment A.

Note: Facilities would be sheltered.

Storage for 24 bikes r,200fl.
t,zoof'

Parking Impacts

Overall, the four alternatives would have very similar parking impacts, with a loss of 8 to 18 on-

street parking spaces, and 140 to 196 off-street spaces (Table 3.3-6a). Alternatives A1.1, A1.2, and

A2.2 would have no impacts from the trackway sections; Alternative 42.1 would displace up to 10

on-street spaces. Most of the pa*ing impacts would be caused by station alternatives, which are

summarized in Table 3.3-6b.

The proposed 1,300-space park-and-ride lot for the Northgate Station would meet the highest

estimated parking demand from light rail, after accounting for existing park-and-ride spaces displaced

by the station and the parking structure. The combined area around the three Roosevelt Station

opions would have nearly 800 umestricted parking spaces within a quarter-mile radius. Some hide-

and-ride parking by light rail patrons would be expected in this station area.
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Table 3.3-6a

Parking Spaces Removed
Alternative

On-Street Off-Street

Al.1 12b Avenue T\rnnel

Al.2 Roosevelt Way

A2.l 8b Avenue Short Elevated

A2.2 86 Avenue Elevated

18

l0
18

6

L4O to 196

140 to 196

140 to 196

140 to 196

Table 3.3-6b
Segment A: Parking fmnacts in Station Areas

Spaces
Displaced Area Affected by Displacement

Northgate Station (Option A)Station

1,3@-space parking structure

Northgate (Option B) Station

1,3@-space parking structure'
Northgate (Option C) Station

1,300-space parking structure

Roosevelt Option (A1. 1)

Roosevelt Option (A1.2)

Roosevelt Options (A2.1, A2.2)

I40

r96
196

180

t40
t96
18

10

8

North Seattle Park-and-Ride lot

Northgate Transit Center Park-and-Ride lot
Northgate Transit Center Park-and-Ride lot

Surface lot next to Northgate Transit Center

North Seattle Park-and-Ride lot
Northgate Transit Center Park-and-Ride lot
On N.E.656St.
South side of N.E. 64fr Streer

On N.E. 65fr St.

Mitigation

The N.E. 103'd Street/First Avenue N.E. intersection operations would improve from LOS E to
LOS D with all light rail alternatives in2020 by converting the signal to a five-phase signal and
optimizing signal timing. This improvement would likely require some additional signal hardware
(for overlapping eastbound right turn) and some signal controller modifications.

The combination of very large pedestrian volumes crossing First Avenue N.E. and new
(conflicting) westbound-to-northbound right turns result in operational failure at the N.E. 100ft
Street/First Avenue N.E. intersection. Three possible mitigation options were evaluated.

1. The intersection would operate at LOS C with all light rail alternatives if a pedestrian
bridge or tunriel is constructed over First Avenue N.E. Based on the forecast traffic
volumes, a three-phase signal should operate well. Phasing would occur as follows:
Phase 1, eastbound and westbound would proceed with permissive lefts in both directions
(as exists today); Phase 2, southbound lefts, thrus, and rights would proceed with
overlapping westbound rights; Phase 3, southbound lefts (permissive), thrus and rights
would proceed with northbound thrus and rights. This improvement will likely require
some additional signal hardware (for the southbound protected left-turn, and the
overlapping westbound right-turn) and some signal controller revisions.

2. If a pedestrian bridge or tunnel is not constructed over First Avenue N.E., the intersection
would operate at LOS D for all light rail alternatives with the addition of a second
westbound right-turn lane. This irnprovement would serve the most light rail traffic;
however, it would also conflict with the heaviest pedeshian traffic volumes. This
improvement would also require widening of northbound First Avenue N.E. (to provide
two receiving lanes) north of N.E. 100e Street. A three-phase signal, as described above,
should operate well based on the forecast traffic volumes. Some additional signal
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hardware may be required with this improvement (for the southbound protected left-turn,

and the overlapping westbound rightturn) and some signal controller revisions.

3. If a pedestrian bridge or tunnel is not constructed over First Avenue N.E., the intersection

would operate at LOS F for Alternatives A1.1/A1.2 and A2.llA2.2 (vlc=1.26 and 1.25,

respectively) with the construction of a northbound-to-eastbound right-turn lane. While

the intersection would continue to operate at LOS F in2020 with the projecq the

improvement would improve the v/c ratio to better than no-build conditions (vlc=l-77). A
three-phase signal, as described previously, should operate well based on the forecast

traffic volumes. Some additional signal hardware may be required with this improvement

(for the southbound protected left-turn, the overlapping westbound right-turn, and the

overlapping northbound right-turn) and some signal controller revisions'

To further improve non-motorized access, Sound Transit would work with local public

Fansportation agencies, communities and local governments to place and design transit facilities that

fit with local community plans. These facilities could include improvements within one-quarter mile

for pedestrian and one-half mile of each station for safe, easy bicycle access, consistent with the

Sognd Transit policy recommendations for bicycle access. Sidewalks on or immediately adjacent to

light rail station property would be provided. At minimum, existing sidewalk widths would be

maintained and any improvements would be sufficiently wide to accommodate pedestrian volumes

from light rail and will be designed to conform to City standards. With respect to bicycles at all new

stations/facilities, Sound Transit would:

o Design facilities to provide ample space for maneuvering bicycles in and through stations and

on to vehicles.

o Provide a mix of storage lockers and locking racks.

o Provide storage areas open to circulation, on direct paths from access points, but not impeding

pedestrian and vehicular traffic flows.

r Designate areas, where possible, for storage expansion to accommodate bicycle access

increases.

The potential for hide-and-ride and the best ways to mitigate the impact are unique to each

individual station area. Sound Transit will conduct additional parking surveys of on-street

unrestricted parking supply within proposed station areas where signficant potential for hide-and-ride

activity exists. The pre-project survey will occur approximately six months prior to Link system

opening. The survey study area and times are identified for each station area below.

Approximately six months after Link system opening, Sound Transit will repeat the surveys

described below for all locations and times. In eases where on-street paxking utilization is greater than

90 percenq the surveys after system opening will focus on whether utilization is increasing in areas

gfeater thanr/tmile ftom that station. Parking surveys will be collected on two consecutive weekdays

similar to the surveys conducted before the Link system opens. The results of all surveys will be used

to identify potential mitigation measures.

Mitigation measures will be identified on a case-by-case basis for all locations where parking

sgrveys show that 50 percent or more of unutilized paxking spaces prior to Link implementation are

utilized after Link begins operation.

This increase threshold will be used for each block face to assess whether mitigation should be

considered. For locations exceeding the parking utilization threshold, Sound Transit will work with

the local jurisdictional staff to determine the appropriate mitigation for each block face, if any.

Potential mitigation measgres include new or expanded residential parking zones (RPZs), hourly

and day of week parking restrictions, parking meters, monitoring of use, enforcement and public

education campaigns. RPZs are generally applicable on residential streets with gteater than 75 percent
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parking utilization, while parking restriction signs and meters are more applicable in commercial
business areas.

For locations where the mitigation is accepted and approved by City staff and local community or
neighborhood groups, Sound Transit would likely provide proportionate funding for direct start-up

costs of mitigation. In the case of residential parking zones, Sound Transit expects the affected City to
recoup any on-going monitoring, enforcement, education and other costs from parking fines and
permit fees.

3.3.2.2 Segment B (University District to lYestlake Station)

Figure 3.3-2 shows the traffic and parking analysis locations for Segment B. In most locations,
there is little difference between yeau. 2Ol0 and2020 conditions under the No-build, preferred and

other alternatives. For this segment, the preferred alternative is B1.1a. The N.E. 45'Station would
be the northern terminus for the preferred, MOS A and MOS B alternatives, and the Capitol Hill
Station would be the northern terminus for MOS C. The MOS alternatives would result in lower daily
ridership at the light rail stations than the preferred and other full-length alternatives. Therefore,
traffic impacts are also expected to be less significant.

Congestion

Table 3.3-7 summarizes the 2010 and?O2o LOS analysis results for the No-build, preferred, and
other alternatives for all major signalized intersections that could be impacted by light rail route
alternatives and station areas in this segment. LOS was only calculated for the year 2020 at
intersections that would be expected to operate at LOS C and 20 or more seconds of delay per vehicle
in the year 2010. All LOS calculations include increases in pedestrian, transit vehicle, and other
vehicle volumes associated with the No-build and Build alternatives.

Most intersections would operate at acceptable levels during the P.M. peak hour in 2010 and
2O20. Bxceptions include the Mercer StreetlFairview Avenue N. intersection, which would operate at
LOS F with the No-build, preferred and all other light rail alternatives by the year 2010, and the E.
John Street/Broadway Avenue E intersection, which would operate at LOS F in the year 2020 with the
light rail project.

The N.E. 45ft Street/l5s Auenue N.E. intersection would be expected to operate at acceptable

levels in the years 2010 and 2020 with the No-build, preferred and other light rail alternatives if the

N.E. 45e Station is constructed on the east side of 15e Avenue N.E. (station options A and B).
However, additional signal timing optimization may be required to accommodate additional bus traffic
(depending on how many buses make the northbound left nrn from 15e Avenue N.E. once King
County Metro service integration plans are finalized) and increased pedestrian activity. The LOS and
delays shown in Table 3.3-7 represent worst case conditions with the northern terminus located at the
N.E. 456 Station (options A and B). Safuration flow rates at the N.E. 45e Steet/l5ft Avenue N.E.
intersection were also manually adjusted, based on multiple field observations, to accurately represent
current conditions. With a Northgate terminus, vehicle trips would decrease by 22in 2010 and by 46

by 2020,which would slightly improve intersection delays. With N.E. 45ft Station Option C, the N.E.
456 Street/l5e Avenue N.E. intersection would operate at LOS E in the year 202O.

Access and Circulation

Few property access and circulation impacts are expected, since no alternatives include an at-
grade profile, and all proposed elevated sections (Alternatives B2.I andBZ.2) arc located off-street or
in areas where left turns are already prohibited. The only impact caused by the light rail alternatives
would be the closure of the Ninth Avenue N.E. access to N.E. Campus Parkway (Alternative B2.l).
With N.E. 45e Station Option C, N.E. 43'd Street would be closed between 15tr Avenue N.E. and the
alley east of University Way. With this closure, traffic destined for the private parking lot east of the
University Bookstore would need to access the lot from the.west.
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Traflic Safety

No significant traffic safety impacts would occur with the preferred or other light rail alternatives.

Table 3.3-7 Segment B: P.M. PeakHour Level of Service Sumnary
2010 and 2020 No'Build and Project Conditions

Nearest No-Build Alternative BI Alternadve B2.1 Alternatlve B2.2

Station Intersecflon 2010 2020 2010 2020 2010 2020 2010 2020

N.E.45eSt.at156Ave.N.E.2D(28.1)D(31.0)D(38.2)4DDDDDQ9.T4

Campus N.E.CarnpusPkwyatl5'Ave. 8(10.6) 8(11.2) 8(11.5) 9(11.2)
Pkwv. N.E.

N.E.40fr St. at 15b Ave. N.E.

N.E. Pacific St. at l5e Ave. c(24.r) D(26.8) D(31.1) D(37.2) DQ5.4) D(35.4) D(31.1) D(37.2)
N.E.
EastlakeBlvd.atFuhrmanAve. C(22.3) D(25.9) C(22.8) D(2Q.3) C(22.9) D(26.3) C(22.8) D(26.3)

Easttake Fairvrew Ave. N.
Ave. E.
valeyst.atFaiwiewAve.N.2 c(21.8) - -l - c(23.6) - c(23.6) -

South Lake Valley St. at Broad St.lTVestlake B (6.7) B (6.7) B (6.7)

N.

Center Denny way at Broad St. c (1?.2) - -t - c (12.1) - C (11.1) -FirstHill E. Madison St. at Summit Ave. A (4.9) A (4.9)

Roy/ E. Aloha St. at l0- Ave. E. B O3.4) c (17.8)

Aloha

-_.Hill Ave, E.
E.JohnSt.atBroadwavAve.E. C(1?.1) D(35.0) cQ2.8\ F(1.17)* -r -r -t -r

Sources: ( ) Average intersection delay, in seconds per vehicle
* Average delay could not be calculated by HCM. Volume-tc.capacity ratio is shown.
The preferred altemative is shown in italics.
2010 LOS Calculations, Heffron Transportation and Pararnetrix, Inc., 1998.
2020 LOS Calculations, Hefhon Transportation, 1999.

_ Some stations may not be included in the preferred altemative,
Notes: 'LOS expected to be the same as for the Nobuild Alternative.

2 Level oi sewice for these intersections does not reflect the potential downstr€am effects from queuing since the HCM rnethodology
assumes that each intersection is isolated from any residual trafFc congestion impacts, Thereforc the actual LOS may be worse
than shown in the tablc; however, the relative difference between the No-Build and light mil altematives would be similar. The

- 45d Steet terninus was also assurned to represent worst case scenarios.
3 I-OS analvsis at this intersection assrunes that the potential Roy/Aloha statiorn is constructed.
a These intersections were analvzed, assumine that ihe N.E, 45rstation would be locatod on the east side of l5s Avenue N.E,

(options A and B). With ft; N.E.45b Staion located on the west side of 156 Avenue N.E. (Oplion C), tfre N.E. 156 Stre€t/l5e
Avenue N.E. intersection would operate at LOS E (45.8 seconds of delay/vehicle), the N.E. 43' Street/_l5u Avenue N.E.
intenection would operate at LOS A (5.0 seconds of delay/vehicle), and the N.E. Campus Parkway/l5' Avenue N.E.
intersection would operate at LOS B (14.7 seconds ofdelay/vebicle) in the year 2020.

Union Ave. N.'
Broad St. at 9t Ave. N.2 c (17.3) 

-r
Merce.r St. at 9d Ave. N. 

2 c (1'1.6) 
-rMercer Steet at Westlake Ave. C (21.3) C (21.9) -rN.2

Mercerste€tatFaiwiewAve. F(1.25)* F (1.72)* -r
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Non-Motorized FacilitY ImPacts

Table 3.3-8a summarizes the number of pedestrian trips expected and proposed pedestrian

facilities in Segment B for the preferred and all other light rail altematives. Pedestrian and bicycle

facilities are sufficient, except for direct bicycle connections to the Eastlake, S. Lake Union' and

Seattle Center stations for Alternatives B2.1 andB2.2. Table 3.3-8b sumnvrizes the bicycle stomge

facilities proposed for stations in Segment B'

Table 3.3-8a
B: Non-Motorized

2010 P.MJ*k Period 2020 P.M. Peak Period---- w"rliJp.t - w"ur"ip{ Proposed Pedestrian Facilities

N.E.45'h

PaciJil
Campus
Parkway
Roy/Aloha
(potential)
Capitol
Hill
First Hill
Eastlake
S. Lake
Union
Seattle
Center

1,880-2,250

3,140-3,6m

1,585

970

2,835

2,57s
295

600

1,885

r,815-2,000

850-995

540

1,010

3,610

Ln5
1,060

220

930

1,440-1,650 1,520

2,79V3,4r5 67V740

1,410 425

775 890

1,51V2,265 2,32V3,190

2,365 1,190

240 620

485 150

670

Potential grade-separated walkway under

156 Ave. N.E.
None
Grade-separated platform under Campus

Parkway
Potential grade-separated platform under

10h Ave E
Potential grade-separated platform under

Broadway
None
Pathway to Eastlake
Grade-separated walkways over Westlake

andTerry Avenue

None1,580

\'uil. oip, u." summarized for the P.M. peak 3-hourperiod. (Source: Sound Transit)
z pacific Station entrance, wooid b" desigoed to minimize impacts to bicycle flow on the Burke-Gilman Trail'

Stations associated with the preferred alternative are shown in italics'

Table 3.3-8b.
Proposed Bicycle Parking

Facilities for B

Proposed QuantitY Proposed Expansion Area
Station Name

N.E. 45- Street Racks and lockers

S. Lake Union

Racks for 20
Racls for 20
Racks for 20
Racks for 20
Racks for 20
Racks for 20

Seaftle Racks for

Note: Facilities would be sheltered.
1 A 3,000 ft, area is available for bicycle parking at the Pacific Station. This would accommodate at least l30bicycles assuming a ratio of

-ZO'Ui"VA" 
o"ts per 450 ft, thougfa higher cipacity bicycle storage type is being pursued for tbjs site'

Stations associated with the preferred altemative are shown in italics'

Bicycle demand estimation methods are not necessarily reliable for predicting bicycle storage

needs in the university District and capitol Hill neighborhoods, due to the close proximity of

proposed stations to campus environments. Therefore, expansion areas will be provided at most

stations. pedestrian volumes for the Seattle Center Station are for an average weekday. On days with

large events at Seattle Center, pedestrian walk trips could be substantially higher. All sidewalks near

light rail stations in Segment B are currenfly at least 5 ft wide (the minimum standaxd sidewalk widttt)

and are expected to op;rate at LOS D or better. The large number of riders entefing and exiting the

pacific Station could potentially have a significant impact on the Burke-Giknan Trail, which runs

Central Link Final EIS
3. Ttansportation Impacts and Mitigation

Racks for 40, Lockers for 8
At least l30r
Racks for 40, Lockers for 8

1,250
N/A

Pacific Street Racks and lockers or Bike Station

Campus ParkwaY Racks and lockers

Roy/Aloha Racks
Capitol Hill Racks

First Hill Racks

Convention Place Racls
Eastlake Racks

1,150 ft2
1,200f
760fF
1,000 fl3
400rt
gsoff
9s0rt
e50dRacks

Racks

10/22/1999



parallel to Pacific Street. However, the current conceptual plan for the Pacific Station (Option B),
shown in Appendix H, minimized this impact by providing station locations away from the Burke-
Gilman Trail and closer to other pedestrian crossings.

Parking Impacts

Parking displacements for Segment B alternatives are summarized in Table 3.3-9a. The preferred
alternative, the Capitol Hill tunnel (Alternative B1), would result in a loss of 27 to 31 on-street and 0
to 10 off-street spaces at station areas. Since the preferred alternative (Alternative 81) is entirely in a
tunnel, it would have no tackway-related impacts. The 82 alternatives would have higher impacts
overall than Alternative B 1. Alternatives 82.1 and B2.2 would result in a loss of 55 to 59 and 19 to
23 on-sfteet spaces, respectively, and both would displace 40 to 50 off-street spaces. There would be
few parking impacts for the trackway sections of Alternatives 82.1 andB2.2, with losses typically
lower than 10 to 20 spaces in any location. Alternative 82.1 would displace on-steet parking on
Campus Parkway and Harvard Avenue E. (approximately 33 spaces); both 82J and.B2.2 would
displace up to 40 surface pa*ing sp.Ices at Seattle Center. The Eastlake Station area has some
potential for hide-and-ride activity due to the amount of unrestricted parking available. Even with the
high existing occupancy of on-street parking at all other Segment B station areas, hide-and-ride
impacts could still occur since some light rail patrons would arrive during early morning hours when
some of this parking is available. Station area parking displacements are summarized in Table 3.3-9b.

Table 3.3-9a
Segment B: Parking Impacts Summary

Alternative
Parking Spaces Removed

Off-StreetOn-Street

BI Capitol Hill Tunnel

B2.1 Seattle Center via HighJevel Bridge

82.2 Seattle Center via Portage Bay Ttrnnel

27-31

55-59

t9-23

0-10

40-50

40-50
Stations associated with the orefered altemative are shown in italics.

Table 3.3-9b
Segment B: Parking ImDacts in Station Areas

Spaces
Displaced

Area Alfected by Displacenent

N.E. 45n Stution (options A, B)
N.E. 45'o Station (Option C)
Pacifc Station (options A, B)
Campus Parkway Station
Roy/Aloha Potential Station
Capitol Hill Station
First Hill Station
Eastlake Station
South Lake Union Station
Seattle Center Station
Convention Place Station
Portal location at Harvard

l0
4
il
14
t6
8

8
8, plus loading

None
Up to 40

None
6

Burke Museum (UW) surface lot
N.E. 43d Street
l5b Ave. N.E. south of N.E. Pacific St.
116 Ave. N.E. and 12tr Ave. N.E.
Broadway, 10fr Ave. E., E. Aloha St., E. Roy
Expansion ofexisting bus stops
E. Madison Street
Eastlake Avenue
None
Seattle Center Surface Lot
None
Ilarvard Ave. E north of Gwinn Place

Note: The preferred altpmative is in italics.
Multiple station options exist. Parkjng issues would be similar for all options.
Stations associated with the preferred altemative are shown in italics.

Some parking impacts could also occur in private pay lots on the University of Washington
campus. Most light rail patrons, however, would find that the parking cost, added transit tansfer time,
and light rail fare would make this option cost-prohibitive. Therefore, this impact would not likely be
significant and could be regulated by existing University of Washington parking policies and

enforcement.

Central LinkFinal EIS
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Mitigation

Most intersections would operate at LOS D or better in the years 2010 and 2020 with the No-
build, preferred and other light rail alternatives. The only exceptions are the Mercer Street/Fairview

Avenue N. and E. John Street/Broadway Ave. E. intersections. The Mercer StreetlFairview Ave. N
intersection already operates at LOS F and would continue to do so in the years 2010 and 2020 with
either the No-build or Build alternatives.

In2020, the very high pedestrian volumes, crossing both Broadway Avenue and E John Street at

the E. John Street/Broadway Ave. E intersection, combined with additional bus and automobile traffiic,

would result in intersection failure. The intersection would operate at LOS C with the addition of
eastbound and westbound left-turn lanes on E John Street. These left-turn lanes could be added by
removing on-steet parking on E. John Street. This improvement will likely require some additional

signal hardware (for the eastbound and westbound left-turns) and some signal controller revisions.

The Segment B non-motorized facility improvements would be consistent with the non-motorized

facility mitigation approach described in Section 3.3.2.I under Segment A. Specific mitigation would
be provided at the Pacific Station entrances, which include sidewalk widening at two locations, and

two new crosswalks that would be designed to minimize impacts to bicycle flow on the Burke-Gilman

Trail. With the prefened alternative, channelization, signing, and/or physical improvements, if
necessary, would also be provided to separate pedestrian and bicycle flows between the Burke-Gilman
Trail and Pacific Station.

Mitigation for Segment B hide-and-ride parking impacts is the same as described in Section

3.3.2.1under Segment A. The University District, Capitol Hill, and First Hill neighborhoods

currently experience high parking utilization rates ranging from 96 to 99 percent during all hours

surveyed. Therefore, there is currently little space available for hide-and-ride activity within % mile
of the N.E. 456, Pacific, Capitol Hill, or First ltrill stations. City of Seattle staff consequently

identified these stations as areas within Seattle where people would be most likely to walk farther to

access the light rail system.

To address the potential for Link riders to park and walk more thanVn mile from the station, the

survey areas at these stations would be expanded to include a2,000-ft.radius and would be conducted

during one period of the day: (1) in the morning, between 7:00 to 9:30 A.M., to assess the potential for
Link patrons to occupy available parking prior to the arrival of users with a later parking peak period,

or (2) between 9:30 to 3:30 P.M. to assess potential impacts of Link hide-and-ride activity during the

likely parking peak of Link users. The N.E. 45th and Capitol Hill station areas would also be surveyed

between 6:00 P.M. and 9:00 P.M. to assess the potential for light rail parking impacts associated with
the evening 'restaurant' peak parking period.

3.3.2.3 Segment C (Westlakc to S McClellan Street)

Figure 3.3-3 shows the traffic and parking analyses locations in Segment C. For this segment the

preferred alternative is C1.2. The Lander Station would be the southern terminus for MOS C. Daily
ridership at the Segment C stations is expected to be similar or lower with the MOS altematives than

with the full-length alternatives. Traffic impacts are expected to be generally the same.

Congestion

Table 3.3-10a sumrnarizes the LOS analysis results for the No-build, preferred and other light rail
alternatives for all major signalized intersections impacted by light rail route alternatives and station

areas in Segment C. The C1 alternatives were refined further for the year 2020 LOS analysis, which
'represents a worse case than the year 2010 analysis. Mitigation was developed based on the year 2020

LOS results, to capture all potentially significant impacts that could occur in the year 2010 as well as

the year 2020. Table 3.3-10b surnmarizes the year 2020 LOS analysis results for Alternatives C1.1,

Cl .2, CI.3, C 1 .4, and C 1 .5. A more detailed discussion of these alternatives in conjunction with the

Segment C maintenance base alternatives can be found in the N.E. +SftlCapitot Hill Station Options

Cental LinkFinal EIS
3. Tiansportation Impacts and Mitigation
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I

and Maintenance Base Alternative Environmental Assessment (August 1999). In the year 2010, all
intersections in the project area would operate at acceptable levels during the P.M. peak houi with No-
build and light rail alternatives. As a worst case scenario, full signal preemption for light rail vehicles
was assumed for intersections along at-grade sections on S. Lander Street (Alternatives Cl. 1 and
C2.2-prefened alternative) and S. Massachusetts Street (Alternatives Cl.5 and C3). With
Alternative C1.1 and Cl.2 (the preferred alternative), signal preemption for the Sixth Avenue S./S.
Lander Street intersection would be required to accommodate the at-gmde light rail alignment. In
addition, for Alternative C1.1, signal-phasing revisions would be needed at this intersection to
accommodate light rail in the median of S. Lander Street. Currently, east-west movements are served
by a concurrent left-turn phase and a concurrent through/right-turn phase. Alternative C1.1 would
require that the east-west movements be accommodated with split phasing (i.e., phase one - eastbound
movements, phase two - westbound movements). This intersection would worsen from LOS C to
LOS D with this revision to accommodate the at-grade light rail operations. With Alternative C1.5, a
new traffic signal would be needed at the S. Massachusetts StreeVAirport Way S. intersection to
control light rail movements across Airport Way S.

Table 3.3-10b indicates that all intersections would operate at LOS D or better in2020 with all Cl
alternatives without the vacation of Sixth Avenue S. The only exception is the S. Lander
Street/Fourth Avenue S. intersection, which would operate at LOS E for the No-build and light rail
alternatives. Irvel of service at the S. Holgate Street/Fourth Avenue S. and S. Lander Street/Fourth
Avenue S. intersections would worsen to LOS F n2020 with any of the alternatives combined with
the vacation of Sixth Avenue S., which would occur with the Ml-C Maintenance Base Alternative.
This worsening of level of service would be due to vehicles diverting from Sixth Avenue S. to Fourttr
Avenue S. Based on the level of service analysis, the Cl light rail alternatives, by themselves, would
not significantly affect traffic operations in the study area.

Joint operation of HOVs and light rail vehicles on the D-2 roadway would not be possible with
Alternatives C2.3 and C2.4. HOVs would be relocated to the I-90 mainline lanes with these
alternatives, and this was assumed in the traffic forecasts. As a worst case scenario, relocating all
vehicular traffic from the D-2 roadway to the I-90 mainline would result in an 8 percent volume
increase in the eastbound direction during the P.M. peak hour. Using an estimated peak hour lane
capacity of 2,000 vehicles per day, mainline P.M. peak hour LOS would worsen from D to E in ttre
year 2010. With the same assumptions, A.M. peak hour traffic volumes in the westbound direction
would increase by 3 percent and LOS would remain at E in the year 2010 with the No-build
Alternative, Alternatives C23 or C2.4.

An analysis of the impacts of DSTT closure alternatives on surface streets in Segment C was also
performed. The options for addressing lightrail-only tunnel operations on surface streetbus
operations are sumrnarizedrn the transit discussion (Section 3.2.2). The results of the LOS analysis
for the Third Avenue Transit Priority alternative @referred alternative) is summarized in the
Transportation Technical Report. Based on the analysis, most intersections would operate at LOS D
or better with the evaluated scenarios in the year 2006, just prior to light rail beginning operation in
the tunnel (worst case traffic). After construction, the DSTT would be expected to accommodate
more through trips while the shorter downtown trips would most likely remain on the surfac6 in buses.

Overall, total transit trips to downtown would increase after light rail implementation. This increase
in total transit boardings leads to a reduction in downtown auto vehicle trips for the preferred
alternative compared to the No-build Alternative.

Central Link Final EIS
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Table 3.3-10a
Segment C: P.M. Peak llour Level of Service Summary 2010 and 2020 No-build and Project

Conditions

llearest 
rntersectionr

statron
No-build Alternative

c1.1
Alternative

c2,3
Altemative AlternativeC3

2010 2020 2010 2010 2010 2010

S. Jackson St.
at4frAve. S

Airport Way
S. at 4u Ave.
S.
I-90 Ramp at

Royal 4bAve. S

Brougham S.Royal
Broughaq
Way at4n
Ave. S.

Holgate St. at
4b Ave. S.

Lander St. atLanoer 
4e Ave. S
Lander St. at
6e Ave. S

Lander St. at
AirportWay
s.
S. McClellan

Beacon Hill St. at Beacon
Ave. S.
Dearborn St.
at Rainier
Ave. S.
S. Charles St-
at Rainier
Ave. S.

I-90/Rainier I-90 EB Otr-
Ramp at
Rainier Ave.
s.

McCIellan

DD
(3r.7) (34.1)*

DE
(33.5) (47.4)

T)

(zi'.ll o (3s's)

D

<zl.a't 
B (zs'l)

B
(6.8)

DD
(35.3) (37.r)

A
(4.6)

B
(5.1)

A
(3.1)

B
(10.3)

DD
(2s.2) (28.4)

c
(23.0)

c
(u.r)

DC
(rLsl (23'o)

DE
(35.0) (44.r)
DD

(2s.7) (26.s)

CC
(24.s) (20.3)

B
(6.7)

DD
(33.4) (34.2)

A
(4.4)

B
(5.1)

B
(1,0.2)

D
D (2e.6) 

Q13)

C
(22.8)

C
(u.o)

CD
(23.3)* (31.6)

ED
(4s.5) (35.5)

T)
D (26.7) 

Q;.s)
(.

c (re.8) (;s)
B

(6.7)

DD
(3e.4) (3s.7)

A
(4.6)

B
(s.1)

B
(10.3)

DD
(38.3) (30.7)

A
(3.1)

B
(r0.2)

DDD
(28.8) (25.2) (ze.s)

c
(22.8)

C
(u.1)

cDc
(23.9)* (3r.7) (23.8)*

EDE
(47.2) (33.5) (45.4)

(,
D (29.4) ,.;., D (26.8)

\a r.Lt

(.
c (r8.e) Qi.q c(zo.e1

B
(6.7)

DDD
(37.1) (34.2) (37.0)

A
(4.s)

B
(5.1)

B
(10.4)

DDD
(37.0) (30.2) (36.7)

A
(3.1)

D
(30.3)

D
(34.r)

C
(2r.2)

c
(23.0)

B
(6.7)

D
(34.2)

A
(4.s)

B
(6.7)

B
(13.0)

D
(30.2)

A
(3.1)

a

Massachus€tts B B

i';J:I?** <16.rr (r0.3)

23dAve. S. at D D D
Rainier Ave' <ai.rl (33.6) (31.8)

S. Bayview a

l;jj$'** 6i)

D
(36.2)

Sources:

Notes:

Central Link Final EIS
3. Tlansportation Impacts and Mitigation

2010 I{IS Calculations, Paramehix, Inc., 1998.
2020 LOS Calculations, Heffron Transportation, 1999.
Altemative Cl.2 is the preferred altemative. Altemative C1.1 would resultin the same LOS and delay as Altemative C1.2.
Full signal preemption was assumed for the analysis of at-grade light rail altematives.
( ) Average intenection delay, in seconds per vehicle.
t 2010 level of service for these intersections does not reflect the potential downstream effects from queuing since the
HCM methodology assumes that each intersection is isolated ftom any residual trafEc congestion impacts. Therefore, the
actual L,IOS may be worse than shown in the table; however, the relative difference between the No-build and light rail
altematives would be similar.

2 A soutlbound overlap phase was added to the l2O-second cycle for tbe No-build and Build Altemative analysis. Without
this southbound overlap phase, the HCM can not calculate average delay.
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Table 3.3-10b. P.M. PeakHour Level of Service Summary
2020 No-build and Build Conditions Sesment C Link RoutesI No-build AIt C1.1 Att c1.2 Att C1.3 Alt C1.3 Att C1.4 Att C1.5

(d vacation) (w/ vacation)
Intersection

Holgate St.at
Fourth Ave
s.
Lander St.at
Fourth Ave
s.
Royal
Brougham at
Sixth Ave. S

Holgate St. at
Sixth Ave. S

Lander St. at
Sixth Ave. S

Forest St. at
Sixth Ave. S

Lander St. at
Airport Way
s

c 23.0 D . 34.1 D 34.1 D 34.1 F' (1.42)' D 34.1 Fr 0.*2)

E M.l E 47.4 E 47.4 E 47.4 F3 (1.09)2 E F3 (1.98)

B 12.7

c 16.2 c 16.2 C 16.2 C 16.2 C 16.3 C !6.2 C 16.3

D 26.s D 33.8 D 28.g D 28.1 c 24.8 D 28.r c 24.2

A 4.2 A 4.2 A 4.2 A 4.2 A 4.2 A 4.2 A 4.2

29.7 29.7 21.5 D 32.9

14.114.114.114.3 12.7

47.4

14.1

33.721.5

Source: HeffronTransportation (1999)
' With nritigation (striping NB and SB right-tum lanes on 4B Ave. S. at S. Holgate St.) this intersection would operate at LOS D.
' Average delay could not be calculated by Highrfay Capacity Software because one or more of the intersection approaches has a

v/c ratio greater than 1.2. Volume-tocapacity ratios were included for intersections expected to degrade to l,OS F.3 With mitigation (striping a SB dght-tum lane on 4b Ave. S. at I-ander St.) this intersection would operate at IOS E.o Level of service reflects signal timing modifications rnade to serve diverted vehicles due to vacating Sixth Avenue S, north of
Holgate Street.
Stations associated with the ueferred altemative are shown in italics.

Access and Circulation

The preferred alternative (C1.2) consists of an at-grade alignment on the east side of the E3
Busway, and the north side of S. Lander Street, which limits access and circulation impacts on S.

l,ander Sfreet to the north side only. Access to and from unsignalized intersections and businesses

Iocated on the north side of S. Lander Street would be conffolled by gated street crossings: For other
light rail alternatives, access and circulation impacts for at-grade sections on S. Lander Street (Cl.1),
Rainier Avenue S. (C2.3), S. Massachusetts Street (C1.5 and C3) would be caused by left turn
prohibitions to and from all unsignalized driveways and sfteets. For elevated sections (C1.3, C1.4,
C2.3 and C3) left turns to and from some streets and driveways could be prohibited. For alternative
Cl.1, turn restrictions (right-in, right-out) would be needed on S. Iinder Steet, Seventh Avenue S.,

Seventh Place S., and Eighth Avenue S. With Alternative C1.3, the light rail line would be elevated
along the north side of S. Lander Street, and Alternative C1.4 would construct an elevated light rail
line along the south side of S. Forest Street. The elevated sections would not be expected to result in
property access impacts. Alternative C1.5 would be at-grade along the E3 Busway and the south side
of S. Massachusetts Street west of I-5. Gated crossings would be considered to control access to
businesses and unsignalized steets on the south side of S. Massachusetts Street. For AlternativeC2.3,
the light rail route could result in property displacements and closures of S. Dean, Charles, Nornan
and Stevens streets. Left-turn restrictions may also be needed on Rainier Avenue S. at S. State,

Grand, Holgate, and Plum streets. With Alternatle C2.4, some street closures would be needed
towards the south end of the route at S. Dean, Forest and Stevens streets, as the light rail transitions
from a tunnel to an at-grade or elevated profile. Alternative C3 would result in turn restrictions at the
S. Massachusetts Street/Eighth Avenue S. intersection, and the closure of Stevens Street.

Central Link Final EIS
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o
Overall, Alternative C2.3 would cause the largest overall impact to traffic access and circulation,

followed by Alternatives C2.4, C3, C1.1, C1.2, C1.5, C1.3 and C1.4, Qowest acce-ss and circulation
impact).
Traffic Safety

The introduction of at-grade light rail within a roadway creates the potential for new accidents,
but can also result in a reduction in midblock accidents. New accidents would primarily be caused by
new collisions between light rail vehicles and pedestrians and autos, and raiVbus transfer activity at
station areas that require bus stops and layover zones located across the street from the rail station. If
the light rail trackway is located within the center of the roadway, existing midblock left turn vehicle
conflicts, midblock head-on collisions, and midblock pedestrian crossing accidents could be reduced
because of mid-block left-turn prohibitions. At-grade sections in the center of a roadway in Segment
C include:

o Alternative C1.1 on S. Lander Street

r Alternative C23 on Rainier Avenue S.

e Alternative C3 on S. Massachusetts Street

With Alternative Cl.Z (prefened altemative), the light rail alignment would be located on the
north side of Lander Street, with cross sfreet traffic controlled by gated crossings. Gated crossings
could also be provided on the south side of Massachusetts Streets for Alternative C1.5. Alternatives
C1.1, C1.3, and Cl.4 would not have gated crossings. A survey of comparable light rail systems
(conducted by Korve Engineering 1999) revealed that for streets that cross light rail tracks with gates,
the number of collisions were so few that a comparison with tracks controlled by traffic signals is not
possible. The far lower collision rate is the result of the physical barrier provided by automatic gates,
providing greater control and visibility. The number of collisions at comparable systems is so low that
a quantitative estimation of traffic safety impacts for AlternanveCl.2 is not valid.

Pedestrian safety and accident data have been developed in recent years as part of a nationwide
program to research the causes and prevent pedestrian accidents. A review of data from prior
research, safety oversight authorities and dhect surveys of light rail system staff in the Western U.S.
was undertaken as part of the EIS analysis. That review reveals that LRV- pedestrian accidents are
divided into tvro general location types. The first location type, at station platforms, represents the
largest percentage of total LRV-pedestrian accidents. This high percentage may be attributed to the
inherent purpose of a station, where large numbers of people converge near the light rail vehicles and
cross the trackway. Many accidents at stations are also the most easily preventable, through safe
design, appropriate signage, and public education to encourage safe behavior.

The second location t)'pe is along the right-of-way, away from stations. This location type
includes paths to stations, such as crossings at intersections where pedestrians cross over the light rail
tracks, and right of way intrusion (trespassing).

Although the light rail systems differ in alignment type and length, the annual average for
pedestrian incidents is between 4 and 5 per system. The average number of pedestrian accidents at
crossings for these systems is two per year. The annual average number of pedestrian accidents along
light rail right-of-way is 1 per system. Achieving a low number of incidents is the result of several
conditions including safety oriented design, light rail operator training, trains speeds, and public
education that warns pedestrians of potential hazards involved with light rail trains.

Although the low number and unique circumstances of historic pedestrian accidents do not allow
a valid quantitative projection for the Link projecl some trends are present in the background data of
accident causes. For example, pedestrians standing too close to the edge of the platfonn as a light rail
train approaches represent a large number of LRV-pedestrian collisions at stations. In addition,
intoxicated pedestrians represent a large percentage of the collisions. Furthermore, LRV-pedestrian
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accidents at crossings are typically the result of pedestians proceeding without waiting for a green

signal to walk.
Left-turn prohibitions at unsignalized intersections could lead to increased traffic, including some

trucks on local access streets. This could also create safety impacts for pedestrians and vehicles in

these areas.

In summary, while the light rail alternatives with at-grade sections would introduce some light rail

accidents with passenger vehicles or pedestrians, they would also'decrease midblock and left-turn

vehicle accidents.

Non-Motorized Facility Impacts

The light rail corridor alignments limit access that would complicate the use of the streets and

access for bicyclists and pedestrians, both for those going to the stations and for other non-transit-

related trips. Safety at existing intersections would be affected by the addition of new rail right-of-

way. However, pedestrian and bicycle safety is improved by encouraging the use of well-marked

crosswalks at signalized locations. Any roadway widening would result in increased pedestrian

crossing distances, which could compromise safety if not properly designed. Increased pedestrian

crossing distances are expected on roadways affected by at-grade and elevated sections, including S'

Lander Street (C1.1), S. Forest Avenue (C1.4), Rainier Avenue S. (C2.3 and C3) and S. Massachusetts

Street (C1.5 and C3). The reduced number of legal crosswalks for at-grade alternatives will require

pedestrians to walk longer distances to cross streets. Table 3.3-1la summarizes the number of
pedestrian trips expected and proposed pedestian facilities. All sidewalks near light rail stations in

Segment C are expected to operate at acceptable levels in the year 202O with the project alternatives,

when designed to meet the City of Seattle's minimum standards (5 ft for arterial roadways).

Table 3.3-11a
Sesment C: Non-Motorized Facilitv Impacts

2010 P.M. Peak 2020 P.M. Peak
Station Period Walk Tripsl Period Watk Tripsl Proposed Pedestrian Facilities

Royal Brougham

Lander

Beacon Hill

Poplm Place

I-90

1 t5-155

370

754

0

60

110

110

79s

10

'u5

160

155

990

25

310

130-175

420

960

0

65

Planned overpass to baseball stadium

None

None

None

Elevated to station

Note: + The prefened altemative
I Walk uips are summarized for the P.M. peak 3-hourperiod. Range reflects different route altematives served by station.

Stations associated with the preferred altemative ale shown in italics.

Bicycle route connections are lacking at most stations, particularly in the east-west direction.

With the No-build, preferred, and other light rail alternatives, the proposed I-90 Greenway path would

be built, which would provide a new north-south bicycle route in Segment C. In addition, with
Alternatives C1 and C3, a pedestrian and bicycle overpass would be provided between the I-90

Greenway and Fourth Avenue S. at the Royal Brougham Station. A new signal is also proposed at the

Beacon Avenue/Lander Street intersection with the preferred alternativg which would provide

additional pedestrian crossing opportunities at the Beacon Hill Station. Table 3.3-1lb shows bicycle

storage facilities proposed for all stations in Segment C except for the stations in the DSTT.
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Table 3.3-11b. Proposed Bicvcle Facilities for Seement C

Station Name
Proposed Bicycle

Facilities
Proposed Quantity Proposed Expansion Area

Royal Brougham

Lander Street

Beacon Hill
Poplar Place

I-90

Racks

Racks

Racks

Racks

Racks

Racks for 40

None

Racks for 20

Racks for 20

Racks for 20

750#
1,200f.

L2sO#
r,200#
1,,2Wff

Note: Facilities would be sheltered.
Stations associated with the preferred alternative are shown in italics.

Parking Impacts

Table 3.3-l2a summarizes parking impacts for the route and station alternatives; station area
parking displacements are summarized in Table3.3-12h. For Segment C, Alternatives Cl.1, C1.2,
C2.4, and C3 have mostly elevated or tunnel profiles that would generate no direct route segment
parking displacements. The at-grade sections of Alternative Cl.1 and C1.2 would displace 27 spaces
on S. Lander Steet. Alternative C3 would displace 15 to 25 spaces. The at-grade section of
Alternative C2.3 could displace up to 38 spaces on Dearborn Place S., Poplar Place S., and S.
Norman, Charles and Dean streets. Several station areas in Segment C could be impacted by hide-
and-ride activity, including Royal Brougham, Poplar, Beacon Hill, and I-90. Atl of these station areas
have a large amount of available unrestricted on-street parking.

Table 3.3-12a
Segment C: Parking Impacts Summaryl

Alternative Parking spaces Renoved

On-Street Olf-Street

Cl.l At-grade center of Lander Sheet T\rnnel

C1.2 At-grade north of Lander Street

C1.3 Elevated north of Lander Sneet

Cl.4 Elevated south of Forest Stre€t

C1.5 Massachusetts and I-5 right-of-way

C2.3 West of Rainier Avenue S. - Elevated

C2.4 Rainier Avenue S. Tirnnel

C3 S. Massachusetts Tirnnel

27

11

0-5

0-5

15-25

38

0

15 to25

235

235

235

235

15

0

200

0
Note: ' Includes irnpacts ofroute and station alternatives.

The oreferred altemative is shown in ialics.

in Station
Table 3.3-12b

Royal Brougham Station 220

n
15

200

6

Ryerson Bus Base east of busway'

S. Lander St.

Off-street lots at Beacon Ave., S. Lander St.

Off-street lot on S. Poplar St.

l?s Ave. S.

Lander Station

Beacon Hill Station

Poplar Place Station

I-90 Station (Alternative C2.3 only)
I The Royal Brougham Station would elininate this planned pa*ing lot associated with tbe bus base expansion.

Stations associated with the preferred altemative arc shown in iralics.
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Mitigation

Any effect on coordinated signal progression on Sixth Avenue S. or S. Lander Street would need

to be minimized with the signal phasing improvement summarized in the Impacts section.

The Segment C non-motorized facility improvements would be consistent with the non-motorized
facilility mitigation approach described for Segment A (Section 3.3.2.I).

Sound Transit is working with King County Metro to mitigate for the loss of parking at Ryerson
Base, associated with Alternatives Cl.l, CL.2, C1.3, and C1.4. The two options include: providing
temporary parking using WSDOT right-of-way with long-term parking being accommodated in new
structured parking at Central Base; or constructing a new parking lot south of Ryerson Base to

accommodate displaced employee parking. Other businesslproperty owners will also be directly
compensated when a portion of their property is acquired by Sound Transit. If a portion of the area

purchased was used for parking, Sound Transit will work with the property owner on a case-by-case

basis to replace lost parking.
Mitigation for possible hide-and-ride parking impacts in Segment C is the same as described in

Section 3.3.2.1under Segment A. The areas srxrounding the Royal Brougharn, Lander, and Beacon

Hill Stations currently experience low on-street parking utilization. To address the potential for Link
riders to increase parking utilization, surveys will be conducted within aVr mtle of the station between

9:30 to 3:30 P.M., the peak parking period of possible hide-and-ride impacts from Link users.

3.3.2.4 Segment D (5. McClellan Street to Boeing Access Road)

Figure 3.3-4 shows the traffic and parking analyses locations in Segment D. For this segment, the
preferred alternative is D1.1e.

Congestion

Table 3.3-13 summarizes the LOS analysis results for the No-build, preferred (D1.1e) and other
light rail alternatives using the highest ridership and station area trip generation estimates for all major
signalized intersections impacted by light rail route alternatives and station areas.

In the northerly portion of Segment D, Alternatives D1.1c, D1.1d, Dl.1e, and D1.1f would impact
MLK Jr. Way S., Alternative D1.3 would have no significant impact Alternative D3.3 would impact
Rainier north of Alaska and MLK Jr. Way S. south of Alaska and Alternative D3.4 would impact
Rainier Avenue S. only. South of approximately S. Graham Sfteet, all alternatives have the same at-
grade profile on MLK Jr. Way S., resulting in increased side street delay at intersections.

Full signal preemption for light rail vehicles was assumed at all at-grade intersections for both the
year 2010 and 2020 LOS analysis. This results in a reallocation of green time from eastbound and

westbound approaches and northbound and southbound left-turn movements to northbound and

southbound through movements. Additional traffic operations analysis for the year 2020 has been

conducted using TRANSYT-7F, assuming a progression-type transit priority system instead of
preemption. Under a progression-tn)e transit priority system, the traffic signals are coordinated for
light rail operations; however, not every signal would need to be preempted by every light rail vehicle
anival. This approach generally results in shorter sidestreet delays and better systemwide automobile
operations than the full preempt system. The TRANSYT-7F corridor-wide LOS analysis was

conducted only for Altematives Dl.lc, and Dl.le to provide representative information on a different
signalization strategy. Some or all of these mitigation features could also be included with other

Segment D alternatives; however, the analysis for Altematives D1.1d, D1.11 and D1.3 did not include
these new mitigation features to show the range of possible alternatives and impacts. Based on the

TRANSYT-7F analysis, the S. Graham Street/IVILK Jr. Way S. intersection would be expected to
operate at LOS F with Alternative D 1. 1c and at LOS E with Alternative D 1 . le in the year 2020. The
Renton Avenue S./IVILK Jr. Way S. intersection would also operate at LOS E with Alternative Dl.lc
in the year 2020. All other intersections would operate at LOS D or better with the signal progression
and system optimization assumptions used for the analysis. These results are generally better than
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would be expected, assuming full signal preemption with Alternative D1.lc, three intersections would
be expected to degrade to unacceptable levels in2020 with full signal preemption (as compared to two
intersections with the progression-type transit priority system). For Alternative D1.le, the S. Alaska
Street/lvll-K Jr. Way S. intersection would degrade to LOS F in the year 2020 with full signal
preemption. (As compared to the S. Graham Street/IvILK Jr. Way S. intersection, which would
degrade to LOS E in the year 2O20 with the progression-type signal priority system.

The worst case analysis assuming full signal preemption indicates that most intersections in the
project area would operate at acceptable overall levels of service in the year 2010 during the P.M.
peak hour with the No-build and pmject alternatives. The S. Othello Street/MLK Jr. Way S.

intersection is expected to operate at LOS F for the No-build and all project alternatives except
Alternatives D1.1e (preferred alternative) and D1.lf in the year 2010. The S. Alaska Street/IVILKJT.
Way S., S. Graham Street/Ir4lKJr. Way S. intersections would all worsen to LOS F with Alternative
Dl.ld in the year 2010, due to decreases in roadway capacity. The S. Alaska Street/Rainier Avenue
S. intersection would also worsen from LOS D to LOS E with Alternative D3.3, because the
eastbound/westbound green time allocations would decrease with light rail signal preemption.

In the year 2020, the S. McClellan Street/Rainier Ave. S. intersection would also worsen to LOS
E with Alternative D3.4; the S. Alaska Sneet/IVILK Jr. Way S. intersection would operate at LOS F
with all alternatives except Dl.lf; the S. Graham Steet/I\4LK Jr. Way S. and S. Othello StreetIvILK
Jr. Way S. intersections would operate at LOS F with all project alternatives except Alternatives
D1.le (preferred alternative) and D1.11 and the S. Alaska StreetlRainier Avenue S. intersection would
operate at LOS E with Alternatives D1.ld, Dl.lf and D3.4. With Alternatives D1.1d and D1.lf, the
S. Holly Street/Rainier Avenue S., S. Henderson Steet/Rainier Ave. S., and S. Henderson
Street/Renton Avenue S., and S. Othello Street/lvllK Jr. Way S. intersections would all worsen to
LOS E or F by the year 2020.

In addition to the overall intersection LOS impact, for the at-grcde sections of each project
alternative, average delay on the east-west approaches to MLKJT. Way S. and Rainier Avenue S.

would be higher than No-build. This delay increase results from the assumed light rail full signal
preemption system reallocating green time from east/west to north/south movements. The LOS on
eastbound and westbound approaches remains at LOS D or better at most intersections with the
preferred and other light rail alternatives except for the following locations:

o MLK Jr. Way S./Rainier Avenue S. - In the year 2010, the eastbound approach worsens from
LOS D (No-build) to LOS E (Alternatives D l. ld and D 1. lfl . By the year 2020, the
eastbound approach worsens from LOS D (No-build) to LOS E (Alternatives D1.1d, D1.11
D1.3, D3.3, and D3.4), and the westbound approach would worsen ftom LOS D (No-build) to
LOS E (Alternatives Dl.1d and D1.1f).

MLK Jr. Way S./Alaska Street - Wittr the preferred alternative (D1.1e), the westbound
approach worsens from LOS E (No-build) to LOS Fin the year 2010. In the year 2O20,the
eastbound approach worsens from LOS D (No-build) to LOS F, and the westbound approach
worsens from LOS E (No-build) to LOS F with the preferred alternative. For the other light
rail alternatives, the westbound approach worsens from LOS E (No-build) to LOS F
(Alternatives Dl..Lc, D1.1d, D1.1e, and D3.3), and the eastbound approach worsens from
LOS D to LOS E (Alternative D.1.ld) or LOS F (Alternative D1.lf) in the year 2010. By the
year 202O, the eastbound approach worsens from LOS D (No-build) to LOS E (Alternatives
D1.lf andD1.3) or LOS F @1.lc, D1.14 D1.1e), and the westbound approach would operate
at LOS E (No-build and Alternative Dl.lf) or LOS F (all other light rail alternatives).

MLK Jr. Way S./S. Graharn Street - With the preferred alternative (D1.1e), the eastbound
approach operates at LOS E (same as for No-build) and the westbound approach worsen from
LOS D (No-build) to LOS E in the year 2010. In the year 2020, the eastbound approach
continues to operate at LOS E (same as No-build) and the westbound approach worsens from
LOS E (No-build) to LOS F with the preferred alternative. For the other light rail
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alternatives, the eastbound approach would operate at LOS E Q.[o-build, Dt.ld, D1.le, D1.lf,
and D1.3 alternatives) or LOS F (Alternatives D1.1c, D3.3 and D3.4), and the westbound
approach worsens from LOS D to LOS E (Alternatives D1.1c, D1.1e, D3.3, and D3.4) or
LOS F (Alternative D.1.1d) in the year 2010. By the year 2020,the eastbound approach
would operate at LOS E (Alternative D1.1e) or LOS F (No-build, D1.1c, Dl.ld, D1.1f, D1.3,
D3.3, and D3.4 Alternatives), and the westbound approach worsens from LOS E (No-build)
to LOS F (all other light rail altematives).

MLK Jr. Way S./S. Cloverdale Sreet - With the preferred alternative (D1.1e), the westbound
approach worsens from LOS D (No-build) to LOS F in the year 2010. In the year 2020, the
eastbound approach worsens from LOS C (No-build) to LOS E with the preferred alternative.
For the other light rail alternatives, the eastbound approach would operate at LOS E (No-
build, Dl.ld and Dl.lf alternatives), and the westbound approach worsens from LOS D (No-
build) to LOS F (Alternatives D1.1c, Dl.le, D1.3, D3.3, and D3.4) in the year 2010. By the
year2020, the eastbound approach worsens from LOS C (No-build) to LOS E (Alternatives
Dl.1c, Dl.1e, Dl.3, D3.3, and D3.4).

MLK Jr. Way S./S. Henderson Sneet - Wittr the preferred alternative (Alternative D1.1e), the
westbound approach worsens from LOS C (No-b-uild) to LOS F in the year 2020. For the
other light rail alternatives, the westbound approach worsens from LOS C to LOS F
(Alternatives Dl.1d and D1.1f; in the year 2010. By the year 2o20,the westbound approach
worsens from LOS C (No-build) to LOS E (Alternatives Dl.ld and D1.lf) or LOS F
(Alternatives Dl.lc, Dl.le, Dl.3, D3.3 orD3.4).

Rainier Avenue S./S. Walden Street - In the year 2O10, the eastbound and westbound
approaches worsen from LOS C (No-build) to LOS F (Alternative D3.3 and D3.4).

Rainier Avenue S./S. Charlestown Street - In the year 2010, the westbound approach worsens
from LOS D to LOS F (Alternatives D3.3 and D3.4).

o Rainier Avenue S./S. Andover Street - In the year 2010, the westbound approach worsens
from LOS D (No-build) to LOS F (Alternative D3.3) or LOS E (Alternative D3.4).

r Rainier Avenue S./S. Alaska Street - Wi*r the preferred alternative (Alternative D1.1e), the
eastbound approach operates at LOS F (same as for No-build) in the year 2020. For the other
light rail alternatives, the southbound approach worsens from LOS D (No-build) to LOS F
(Alternative D3.3), eastbound approach worsens from LOS E to LOS F (Alternatives D3.3
and D3.4), and the westbound approach worsens from LOS E to LOS F (Alternatives D 1. 1d,

Dl.lf and D3.4) in the year 2010. By the year 202o,the eastbound approach would operate
at LOS E (No-build, D1.1d, D1.1f, D1.3, D3.3, and D3.4 alternatives) or LOS F (Alternatives
Dl.lc and Dl.le), and the westbound approach would operate at LOS F (No-build and all
light rail alternatives).

With all Segment D alternatives, new signals would be added at the Rainier Avenue S./S. Forest
Street and Rainier Avenue S./S. Hanford Street intersections, to improve vehicular and pedestrian

access to the McClellan Station, and on S. Henderson Street near Yukon Avenue S. (between MLK Jr.
Way S. and S. Renton Avenue S.) to serve the new transit facility at the Henderson Station. These
signals are expected to operate at LOS D or better in the year 2020 with all light rail alternatives.
With Alternative D1.1e, additional signals would also be provided on MLK Jr. Way S. at Hanford
Street, Andover Street, Dakota Street, Edmunds Street, Dawson Street, Brandon Street, and Holly
Street. All of these new intersections are expected to operate at LOS C or better in the year 2020.
Signals would also be added at most of these intersections (except Dakota and Brandon streets) with
Alternative D 1 . 1 f and would operate at LOS C or better in the year 202O .

With S. McClellan Station Option A (at-grade), a Iight rail crossing on MLK Jr. Way S. would be
required for Alternatives D1.1c, D1.1d, D1.1e, D1.1f, and D3.3. For Alternatives Dl.Lc, D1.1d,
Dl.le and D1.1f, light rail tracks would cross the southbound lanes on MLK Jr. Way S. only; for
Alternative D3.3, light rail tracks would cross both the northbound and southbound lanes.
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Table 3.3-13
Segment D: P.M. Peak Hour Level of Service Summary 2010 and 2020 No'build and Project Conditions

No-build Alternative Dl.lc Alternative Dl.ld Alternotive Dl.Ie Alternadve Dl.lf Alternative Dl.3 Alternative D3.3 Alternative D3.4
Intersectionl

7It0 2020 2010 2020 2010 2020 2010 2u20 2010 2020 2010 2020 zozn 2010 zl2fi2010

s.lrrcr.l,nsi.lrRrl{iq D@.8, DQan D (r.0) D(39,9) D(29.0) D(59.9) D(r9.0) D(399 D(29r) DO9.9 Dl,p.4t E(419 D(23.8) D(37.D D e&8) E(at,

RririE AE s. {ML&. Clb.4' D<23.9' C(2!.O D(30.1) D(3O3) D(38.3) C(23O D (30.D D O03) D (383) CQL2) D(3O8) C 03.9 D(27.2) CQi.t DAt.2\

o\

S. Walden St. at MIl( Jr.

Way S.

Columbian Way at MLK
Jr. Way S.

S. Alaska St. at MLKJT.
Way S.

S. Orcas SL at MLK Jr.
Way S.

S. Graham St. at MLK Jr.

Way S.

S. Holly St. at MLKJT.
Way S.

S. Othello St. at MIl( Jr.

WayS.

S. Kenyon St. at MLKJT,
Way S.

S. Cloverdale St. at MLK
Jr. Way S.

S. Henderson St. at MLK
Jr. Way S.

S. Walden St. at Rainier
Ave. S.

S. Charlestown SL at
Rainier Ave. S.

S. Andover St. at Rainier
Ave. S,

S. Genesee St. at Rainie,r
Ave. S.

S. Alaska St. at Rainiet
Ave. S,

S, Blmunds St. at Rainier
Ave, S.

S. Ferdinand St. at Rainier
Ave. S.

B (8.1) B (9.7) c (19.0) B (e.7) C (1e.0)

B (1r.6) c(rs.2) - B (r3.9) c(rs.z) B (13.e)

D(n., D(32.4) D(28.4) F(1.40)'r' F(0.97)* F(1.41)* D(28.4) F(1.40) D(36.8)

c(le.s) c(ls.s) - 8(12.8) c(ls.s) 802.8)

DQ8.4) D(39.0) D(30.0) F(1.00)* F(1.11)* F(1.27)* CQs.o) D(34.7) C(18.1)

B Q.2) B (8.4) B (12.0) B (8.4) B (12.0)

F(1.12)* F(1.25)* F F(1.20)* F(1.25)' F(1.26)x D(25.6) D(25.8) CQ2.6)
(1.19)*

B(8.7) B0r.0) - B(8.8) 801.0) B(8.8)

B (13.1) C (1e.0) c(r7.7) C(re.6) C (1e.2) CQr.e) c(17.7) C (1e.6) C(re.2)

c(r7.1) c(18.5) C(16.s) D(25.9) cQ3.s) c(21.0) c(16.5) D(25.e) CQ\.s)

B(10.0) 8(10.2) - 9(11.6) 8(10.2) 8(11.6)

B (8.3) B (8.3) B (8.5) B (8.3) B (8.5)

A (3.e) A (4.0) A (4.0) A (4.0) A (4.0)

D(28.6) D(30,7) D(26.1) D(31.3) D(30.5) D(32.4) D(26.1) D(31.3) D(30.5)

DQ9.2') D(37.6) D(31.4) D(39.2) D(33.8) E(46.3) D(31.4) D(39.2) D(33.8)

B (8.3) B (8.4) B (13.e) B (8.4) B (13.9)

B (7.3) B Q.4) B (7.e) B (7.4) B (7.e)

B (8.2) B (8.1) B (8.1)

B (11.e) B (11.3) B 01.3)

D (28.9) F (1.56)* D (29.9) F (0.90)* D (27.9) F (0.s9)*

c 09.7) c (16.0) c (16.0)

D(n.9) F(1.01)* D(31.4) F(1.01)* D(30.5) F(1.01)*

c (16.0) B (e.e) B (e.e)

F(1.18)* F(1.26)* F(1.14)* F(1.26)* F(1.14)* F(1.26)*

B (11.1) B (10.7) B (10.7)

c (r7.7) c Q2.3) c (21.s) c Q2.3)* c (21.s) c e2.3)

c (15.5) c Qr.e) c (15.7) c (21.9) c (1s.7) c er,e)

B (10.2) B (r2.4) B (12.4)

B (8.3) B (e.0) B (9.0)

A(4.0) A(3.8) A(3.4)

D Qs.g) D (30.3) c (17.8) c (19.2) c (r7.7) c ee.2)

D (31.2) D (3e.8) E (54.s) D (3e.2) D (32.1) E(q.7)

B (8.4) B (8.4) B (5.s).

B Q.4) B Q.4) A (4.8)

E(42.4)

D (3e.5)

c Qr.3)

cQr.e)

c Qr.o)

D (32.4)

E (46.3)



Table 3.3-13 Continued

Intersectionr No.build Alternative Dl.lc Alternative Dl.ld Alternative DL.Ie Alternative Dl.lf Alternative D1.3 Alternative D3.3 Alternative D3.4

20t0 2020 2010 2020 2010 2020 20102010 2020 2020 2010 2020 2010 2020 2010 Z1Ze

S. Hudson St at
Rainier Ave. S.

B (1r.3)

S. Orcas St.atRainier B (9.4)
Ave, S.

S.GrahamSt.at C(17.7) C(18.9) C(17.9) C(19.3)
Rainier Ave. S.

S.HollySt.atRainier B (10.5) B (11.2) B(9.3) D(3s.2)
Ave. S.

S. Othello St. at C (U3) D (30.7) C (U.7) D (28.2)
Rainier Ave. S.

S, Kenyon St. at B (5.6)
Rainier Ave. S.

S. CloverdaleSt. at B (8.2)
Rainier Ave. S.

S.HendersonSLat C(U.5) D(27.6\ D (25.4) D(33.9)
Rainier Ave. N.

S.HendersonSLat C(21.9) C(%.1) C(21,.7) D(32.3)
Renton Ave. N.

B (11.9)

B (e.5)

B (5.7)

B (8.6)

c (15.4)

B (12.0)

c (2r.3) c (2r.0)

c(u.6) F(0.83),t

c ('24.2) D (31.8)

B (8.7)

B (11.5)

D (32.3) E(443)

c (21.5) E(43.2)

c (rs.4)

B (12.0)

c (1e.3) c (2r.3)

D (35.2) C (u.6)

D (28.2) C (24.2)

B (8.7)

B (r r.s)

D (33.9) D (32.3)

D (32.3) C (21.s)

B (11.9)

B (e.s)

c (17.9)

B (e.3)

c (24.7)

B (5.7)

B (8.6)

D (25.4)

c (2r.7)

B (11.9)

B (e.s)

D (31.8) C (17.e) C (r9.2)

F(0.83)* B (9.3) D(26.r)

D (31.8) C (24.s) D (38.0)

B (5.7)

B (8.6)

E (44.3) D (25.6) D (33.3)

E, (43.2) C (21.8) D (2e.7)

B (r1.9) B
(r2.2)

B (e.6) B (e.6)

c (18.1) c(re.z) c c (19.2)
(18.1)

B (e.s) D (26.r) B (e.5) D (26.1)

c(24.7) D(38.0) c c(38.0)
(24.7)

B (5.8) B (s.8)

B (8.6) B (8.6)

DQ5.2) D(33.3) D D(33.3)
(2s.2)

c(%.6) D(2e.7) C D(29.7)
(24.6\

Notes: ( ) Average intersection delay, in seconds per vehicle
* Average delay could not be calculated by HCM. Volurne-to-capacity ratio is shown.
Full signal preemption was assumed for all at-grade light rail alt€matives on MLK Jr. Way S.
I level of service for these intersections does not rcflect the potontial downstream effects from queuing since the HCM
methodology assumes that each intersection is isolated from any residual traffic congestion impacts. Thercfore, the actual
LOS may be worse than shown in the table; however, the relative difference between the No-build and light rail altematives
would be similar.
The oreferred altemative is shown in italics.



For all ofthese alternatives, an active traffic control system such as a traffic signal or flashing

light signal and automatic gates coordinated by the traffic signal controller would be needed at the

potential light rail crossing location, which would require vehicles to stop for a 40 to 50 second period

every 4 minutes, as light rail vehicles cross MLK Jr. Way S. The existing signals at the Rainier
Avenue S.iIvILK Jr. Way S. and Rainier Avenue S./S. McClellan Street intersections will require

resequencing and coordination with light rail operation to prevent potential southbound queues

through those intersections. Elevating the crossing at MLK Jr. Way S. with McClellan Station options

B and C, as proposed for Alternatives D1.1 (including the preferred alternative), D1.3 and D3.4 would
eliminate this impact. To improve bus access and egress to the McClellan Station, the project would
add two new signals on Rainier Avenue S. at S. Hanford and S. Forest streets and may involve moving

bus-transfer activity to the east-side of Rainier Avenue S.

Access and Circulation

Access and circulation impacts for at-grade and elevated sections on MLK Jr. Way S., (all

alternatives) are caused by one or less street closures, and by left turn prohibitions to and from
unsignalized driveways and streets. Alternative D1.le (prefened alternative) and Alternative Dl.lf
would limit 34 unsignalized intersections on MLK Jr. Way S. to right-in, right-out access only,

signalize seven existing unsignalized intersections, and close one side street intersection (31" Avenue

S.). Alternatives D1.lc, D1.ld and D1.3 would limit 39 unsignalized intersections on MLK Jr. Way
S. to right-in, right-out access only. South of approximately Graham Street, Alternatives D3.3 and

D3.4 would have the same at-grade profile as D1.1c, Dl.ld, D1.1e, D1.1f, and D1.3; therefore,

Alternatives D3.3 and D3.4 would also result in right-in, right-out access restrictions at 16

intersections on MLK Jr. Way S. For at-gnde sections west of Rainier Avenue S. (Alternatives D3.3

and D3.4), all local aocess streets currently intersecting with Rainier Avenue S. at an unsignalized

location would be closed or have some kind of active traffic control system. These streets include S.

Hanfor4 Byron, and Adams streets for both Alternatives D3.3 and D3.4, and S. Angeline Street for
Altemative D3.3.

For at-grade sections on MLK Jr. Way S., U-turns will likely be permitted for passenger vehicles

only at all signalized intersections to minimize the impact of left-turn prohibitions. In addition, the

signalization of seven currently unsignalized intersections for Alternatives Dl.1e (prefened

alternative) and Dl.lf would provide alternative routes for sidestreet access. In general, the vehicular

access restrictions caused by the implementation of at-grade light rail is not expected to significantly
worsen P.M. peak hour conditions, since the existing high northbound and southbound P.M. peak hour

volumes on MLK Jr. Way S. and Rainier Avenue S. currenfly make it difficult for vehicles to turn left
into and out of unsignalized driveways and sidestreets. During off-peak conditions, the left-tum
prohibitions would result in some out of direction travel for motorists to reach their destinations. With
the existing and new signalized intersections providing U-turn opportunities, the travel time increase

could be as high as two minutes in some instances, and roughly one minute on average. This assumes

that as a worst case, vehicles could be required to travel ap toV+ mile for an opportunity to make a U-
turn, and that these vehicles may be delayed at a signalized intersection for up to one minute before

making the U-turn.
Alternatives Dl.Lc, Dl.1d and D1.3 would cause the largest overall impact to automobile traffic

access and circulation, followed by Alternatives Dl.1e and D1.lf, and Alternatives D3.4 and D3.3
(lowest access and circulation impact). Pedestrian access would be improved with Alternatives Dl.le
and D1.1f due to the addition of 8 signalized pedestrian crossings.

Traffic Safety

Traffic safety impacts in Segment D would be similar to those described for Segment C and

would apply to all at-grade alternatives in Segment D. This includes Alternatives D1.lc, Dl.1d,
Dl.le, and Dl.lf from Rainier Avenue S. to Graham Steet, and Alternatives D3.3 and D3.4 west of
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Rainier Avenue S. between MLK Jr. Way S. and S. Alaska Sfeet, and all alternatives south of
approximately S. Graham Street.

Potential accident increases and decreases were evaluated based on the historical accidents on
MLK Jr. Way S. and by examining accident rates for similar at-grade light rail systems in the U.S.
Alternatives Dl.lc, D1.1d, Dl.le (preferred alternative), and Dl.1f were evaluated, since light rail
would be located in the median through the entire MLK Jr. Way S. corridor.

Between 1994 andMarch 1999,1,555 total accidents were reported along the MLKJT. Way S.
corridor, averaging approximately 296 accidents per ye:tr. The accident rate of 6.26 accidents per
million vehicle miles (mvm) traveled is slightly above the rate of accidents on othei similar arterial
streets in Seattle. Prohibition of midblock left turns included in the Link at-grade alternatives would
help make MLK Jr. Way S. a safer street by reducing collisions between motor vehicles and between
pedestrians and motor vehicles. At-grade median light rail systems improve safety by separating
opposing traffic, providing for safe turn movements, and providing additional signalized pedestrian
crossings.

A review of the experience of other light rail transit systems indicates that motor vehicles turning
left in front of light rail vehicles account for the largest percentage of collisions. Collisions involving
pedestrians account for a small percent of total collisions.

To assess the potential for future motor vehicle accidents on MLK Jr. Way S., estimates were
made of future collisions between motor vehicles and between motor vehicles and light rail vehicles.
These estimates indicate that there would be fewer collisions involving motor vehicles with the light
rail alternatives compared to a No-build Alternative.

A detailed review of accident records on MLK Jr. Way S. indicates that, of the 1,555 total
accidents, an at-grade median light rail system could have prevented 233 collisions (123 involving left
tuming vehicles, 55 involving vehicles crossing MLK Jr. Way S., and 55 head-on or U-turn collisions)
between motor vehicles from 1994 to March 1999. This would be equivalent to an average annual
reduction of approximately 44 motor vehicle collisions per year. Based on collision benchmarks from
a snrvey of western urban light rail systems (Korve Engineering 1999), new light rail vehicle
accidents with motor vehicles would occur; however the number of new accidents is expected to be
lower than the number of existing accidents reduced by the median light rail system. See additional
discussion of traffic safety in Section 3.3.2.3.

The review of accident records on MLK Jr. Way S. also indicated that 7 collisions per year
between motor vehicles and pedestrians or bicyclists occurred mid-block or at unsignalized crossings.
The preferred alternative, with a raised median and additional signal-protected pedestrian crossings,
would likely have prevented at least some of these collisions.

In comparison, light rail vehicle accidents w-ith pedestrians and bicyclists are expected to be
lower, based on the experience of other comparable light rail systems.

Non-Motorized F acility Impacts

The general non-motorized facility impacts described in Segment C also apply to Segment D.
Increased pedestrian crossing distances are expected on MLK Jr. Way S. for all alternatives except
Dl.ld, due to the proposed widening of the roadway to accommodate at-grade and elevated light rail
trackway, as well as traffic lanes, pedestrian, and bicycle improvements. Alternative Dl.ld would
have one less through lane in each direction and would primarily maintain the existing right-of-way
width. With the preferred alternative (D1.le) as well as Alternative Dl.lf, new signalized pedestrian
crossings would be provided on MLK Jr. Way S. at S. Hudson Street, 37* Avenue S./S. Raymond
Sneeg S. Morgan Street, S. Willow Street, S. Holden Street, S. Elmgrove Street, S. Thistle Street, and
S. Merton Way S. With these new pedestrian crossings, Alternatives Dl.le and Dl.lf would result in
lower pedestrian impacts than all other light rail alternatives in Segment D. The existing pedestrian
signal at Tamarack Drive S. would remain in place for all Segment D alternatives.
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With the added signalsn distances between signalized crossings would range from 450 ft to 1,450

ft on MLK Jr. Way S. between Rainier Avenue S. and S. Henderson Street compared to 450 ft to
3,900 ft for the No-build Alternative. In all locations the distance required to walk from one side of
MLK Jr. Way S. to the other is less than t/e mile, except between S. Walden Street and S. Andover

Street where the walking distance would be a maximum of 0.27 mile. With the No-build Alternative,
walking distances to a "legal" crossing location are shorter (50 to 850 ft) because pedestrians are

permitted to cross at any signalized or unsignalized intersection. However, the distance between

protected signalized crossings for the preferred alternative is much lower than the No-build
Alternative; therefore, the impact of the preferred alternative on pedestrian crossing distances is not
considered to be significant. For Alternatives Dl.lc and D1.ld, new pedestrian-only signals would
only be provided at S. Dakota and S. Edmunds streets. Table 3.3-14a summarizes the number of
pedestrian trips expected and proposed pedestrian facilities. All sidewalks near stations in Segment D
are expected to operate at acceptable levels of service in the yew 2O2O with the project alternatives,

which would be designed to meet the City of Seattle's minimum standards (5 ft minimum sidewalk
width for arterial roadways).

Bicycle route connections are currently provided throughout the segment. However, new east-

west bicycle routes may be needed to serve the Edmunds (to Columbia City), Graham, Othello, and

Henderson (on both sides of MLK Jr. Way S. between Cloverdale and Henderson streets) stations.

The McClellan Station would increase traffic on Cheasty Boulevard, which may affect bicycle travel.
However, the project would include new sidewalks and streetscape improvements between MLK Jr.

Way S. and just west of 27e Avenue.

Table 3.3-14a
Segment D: Non-Motorized Facility Impacts

Station
2010 Peak Walk Tripsr 2020 Peak Walk Tripsr

Ingress Egress lngress Egress

Proposed Pedestrian
Facilities

McClellant

Alaskd
Charlestown (Rainier
Valley Square)*
Genesee
Edmunds*3
Columbia City

Grahams
Othellot

150-460

340
200

400
260-375
260460

265-280
5-180

895
&5-790
655-895

90-665
m420

2to-575

MO
260

520
340-510
340-520

385-400
10-280

1,r65
845-1,105
850-1,165

120-910
130-600

255

380-835

935
410

330-660

720
315

New at-grade crosswalks at
Rainier/lvllK Jr. Way S.

Traffic Signal
Traffic Signal

Traffic Signal
Traffic Signal
Grade-separated platform
under Edmunds St.
Traffic Signal
Traffic Signal

Henderson 90 195 140 Traffic
Notes: ' Walk rips are summarized for the P.M. peak 3-hour period.

' Proposed for elevated and at-grade McClellan Station options.
* Denotes potential station
3 Range reflects differences with different route altematives and station combinations.
Stations associated with the preferred altemative are shswn in italigs.

The at-grade alternatives in Segment D would impact crossings of MLKJT. Way S. and

Henderson Steet for the proposed Chief Sealth Trail, extending from Beacon Hill to Renton. In
addition, with the preferred alternative @1.1e), Sound Transit would work with the City to provide a

new north-south bicycle facility running parallel to MLK Jr. Way S. Alternative D 1.1f could also
provide additional space within the MLK Jr. Way S. roadway, which could potentially improve
bicycle travel in the corridor. Table 3.3-14b shows the proposed bicycle storage facilities that would
be provided in Segment D.
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Table 3.3-14b. Proposed Bicycle Facilities for Segment I)

Station Name
Proposed Bicycle

Facilities
Proposed Quantity

Proposed Expansion
Area

McClellan

Columbia City/Edmunds

C harl e s t on/G en e s e e/A I as kt
Graham

Othello

Henderson

Racks and lockers

Racks

Racks

Racks

Racks

Racks and lockers

Racks for 20, l,ockers for 4

Racks for 20

Racks for 20

Racks for 20

Racks for 20

Racks for 20, Lockers for 4

Note: Facitties would be sheltered.

Stations associated with the preferred altemative are shown in italics.

Parking Impacts

Parking displacements for Segment D are shown in Table 3.3-15a. Some loss of private, off-
street parking stalls would result from the at-grade alignments. Off-street parking loss due to partial
commercial property displacements is estimated to be 284 spaces for Alternatives Dl.lc, 163 spaces

for D1.1d, 232 spaces for Alternatives Dl.le (preferred alternative) and D1.1f, 129 spaces for D1.3,
247 spaces for D3.3, and 177 spaces for D3.4. Full property displacements would result in additional
parking displacement; however, these are not considered to be a parking impact since business
displacements described in Section 4.2 would be the impact from the project.

Alternatives D1.1c, Dl.ld, Dl.1e (preferred alternative), Dl.lt and D1.3 would be expected to
displace few on-street parking spaces because the alignment would be located in the center median of
MLK Jr. Way S., which generally does not provide on-street parking. Alternatives D3.3 and D3.4,
which would be on Rainier Avenue S., north of S. Edmunds Street in Alternative D3.3, and north of S.

Graham Street in Altemative D3.4, would displace 35 on-street paxking spaces on Rainier Avenue S.
All the station areas in Segment D have a large amount of available unrestricted on-street paxking, and
could result in hide-and-ride parking impacts within walking distance of Segment D stations. Table
3.3-15b summarizes parking impacts in station areas.

Table 3.3-15a
Segment D: Parking fmpacts Summary

Alternative Parking spaces Removed

On-Street Off-Street*

2JOOt*
1,500 ft2

950 ft2

r,s00 ft2

1,200 ff
TBD

Dl.lc MLK Jr. Way S., 4-lane

Dl.ld MLK Jr. Way S., 2-lane

Dl.Ie MLKJT. Way 5., 4-lane

Dl.lf MLK Jr. Way S., 2-lane

Dl.3 MLK Jr. Way S., Combined Profile
D3.3 Alaska Street Crossover

D3.4 37fr Avenue S. Tunnel

J

5

5

3

J

68 to71

46to 53

284
163

232

232

r29
247

177

Note: *Parking displacements resulting frompartial property displacements only.

The preferred altemative is shown in italics.
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Table 3.3-15b
Seqment D: Parkinq Impacts in Station Areas

spaces
Station Displaced Area Alfected by Displacement

McClellan Station
Charlestown Potential Station
Genesee Station (D3.3)
Edmunds Station
Columbia City Station
Alaska Station
Graham Station
Othello Station
Henderson Station

24
3

30
None
8ro12
None
None

3

None

Existing offstreet parking
S. Charlestown Street (bus layover space)

Rainier Ave. on-street parking allowed
None

Edmunds Sheet and 37e Ave. S. (bus stops)

None
None

MLKJT. Way (bus stops)

None
Stations associated with the oreferred altemative are shown in italics.

Mitigation

Mitigation for the prefered alternative (D1.le) was developed using rwo different signal timing
assumptions to bracket the range of possible impacts and mitigation options. The recommended Link
traffic signal system for the preferred alternative in Segment D is a progression-based system on MLK
Jr. Way S. While the analysis with the recommended progression-based system was conducted for
Alternatives Dl.lc and D1.1e (prefened alternative) only, this systert and the related intersection
improvements described below, could be included as mitigation for all other alternatives. This system

relies on the predictability of light rail vehicle arrivals, eliminating the need for light rail vehicles to
fully preempt traffic signals. This type of system minimizes or eliminates impacts to
eastbound/westbound movements and northbound/southbound left-turn movements compared to a
light rail signal preemption system. All existing and new signalized intersections will require timing
and phasing revisions. Most of the LOS impacts at intersections from at-grade light rail operations are

eliminated wittr the progression-based signal system. However, there are six intersections where
improvements have been included in the project design of the preferred alternative @1.le) to mitigate
LOS impacts. These locations include:

e S. Columbian Way - add eastbound left-turn lane

o S. Graham Street - add eastbound right-turn lane

o S. Myrtle Street - add eastbound and westbound left-turn lanes

o S. Ottrello Street - add eastbound and westbound left-turn lanes and restripe the eastbound
curb lane to an exclusive right-turn lane

o Renton Avenue S. - add westbound left-turn lane

o S. Cloverdale Street - add eastbound right-turn lane

To mitigate impacts of eliminating left-turn access at unsignalized locations, additional signals

with northbound and/or southbound left-turn lanes were included in the preliminary project design at

the following intersections:
o S. Dakota Street

o S. Edmunds Street

o $. Dawson Street

o S. Holly Street
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Passenger vehicles would be allowed to make U-turns at these locations. Protected pedestrian
crosswalks across MLK Jr. Way S. would also be provided. The following intersections would also
be signalized with Alternative Dl.le; however, left turn lanes would not be provided on MLK Jr. Way
S. at these locations:

o S. Hanford Street

o S. Andover Street

o S. Brandon Street

New traffic signals would also be added at three intersections to improve vehicular and pedestrian

access to the Mcclellan and Henderson stations.

o Rainier Avenue S./S. Forest Street (McClellan Station)

r Rainier Avenue S./S. Hanford Street (McClellan Station)

o S. Henderson Street near Yukon Avenue S. (Henderson Station)

To provide crossing opportunities for pedestrians, pedestrian-only signals would be included with
the preferred alternative at the following intersections:

o S. Tamarack Drive S. (existing and proposed)

o S. Hudson Street

. 3'lb Avenue S./S. Raymond Street

o S. Morgan Street

o S. Willow Street

r S. Holden Street

o S. Elmgrove Street

o S. Thistle Street

. Merton Way S.

These added pedestrian signals would minimize the walking distance required to reach a protected
crossing of MLK Jr. Way S. They would also enhance pedestrian safety compared to the No-build
Alternative by providing additional protected pedestrian crossing opportunities.

Final design of the at-gade sections will consider safety measures such as a visual element in the
center of the tracks to discourage crossing the tracks except at legal crosswalks. The visual element
may consist of a4?-tnch high decorative fence, bollards and chain, or other similar features. Another
potential measure being considered would provide an area for pedestrians to stand on one or both
sides of the rail.tracks at legal crossing locations.

At some signalized intersections, east-west pedestrian movements would not have sufficient time
to cross MLK Jr. Way S. in one signal cycle. This would require pedestrians to cross both the
northbound and southbound travel lanes in separate signal cycles. To eliminate this impact, eastbound
and westbound left-turn movements could be assigned to a single permissive left-turn phase allowing
pedestrians to cross the entire street in one cycle.

The preferred alternative also includes a 6-ft sidewalk with a 4 %-ft.plantng strip on MLK Jr.
Way S. throughout the corridor. At station locations, the sidewalk width will be increased to 10 ft.

For all alternatives, including Dl.lc and D1.1e, a worst-case signal preemption strategy was
assumed for the LOS analysis. If signal preemption is implemented instead of the signal progression
strategies above, the following mitigation measures would be needed.

In the year 2010, the MLK Jr. Way S./S. Alaska Street intersection would degrade from LOS D
with the No-build Alternative to LOS F with Alternative Dl.ld and LOS E with Alternative Dl.le. In
2020, the intersection would operate at LOS F with all project altematives. The addition of a
westbound left turn lane would improve intersection operations to LOS D.
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In the year 2010, the MLKJT. Way S./S. Graham Street intersection would degrade from LOS D
with the No-build Alternative to LOS F with Alternative D1.fd. In the year 2020,the intersection
would operate at LOS F with all project alternatives, except Alternatives D1.1e (preferred alternative)
and D1.1f. The addition of an eastbound right turn lane would improve intersection operations to
LOS C or D. This eastbound right-turn lane would be included as part of the preferred alternative
(D1.le).

By the year 2010, the MLKJr. Way S./S. Othello Street intersection would operate at LOS F with
both the No-build and all light rail alternatives, except Alternatives Dl.le (prefened alternative) and
D1.ll which would operate at LOS D or C n2020; however, the volume-to-capacity ratios are

expected to worsen slightly for all light rail alternatives due to the addition of light rail project traffic
and signal phasing restrictions. The addition of a lane to both the eastbound and westbound
approaches on S. Othello Street would improve intersection operations to LOS D with all light rail
alternatives except Alternative D1.1d in 2010. With Alternative Dl.ld, the intersection would operate
at LOS F with a volume-to-capacity ratio of 1.12, which is the same as the No-build Alternative. This
revised lane configuration would consist of one left turn lane, one through lane, and one right-turn
lane on both the eastbound and westbound approaches. A proposed lane configuration consisting of
exclusive eastbound left, through and right turn lanes, an exclusive westbound left turn lane and two
westbound through lanes would be included as part of Alternatives Dl.le (preferred alternative) and
D1.lf.

In 2010, the S. Alaska Street/Rainier Avenue S. intersection would degrade from LOS D with the
No-build Alternative to LOS E with Alternative D3.3, due to the addition of light rail project traffic
and signal phasing restrictions. lnz0z0, the intersection would also worsen to LOS E with
Alternatives Dl.ld, Dl.lf and D3.4. The addition of a southbound right-turn lane to Rainier Avenue
S. would improve intersection operations to LOS D.

The S. Holly Street/Rainier Avenue S., S. Henderson Street/Rainier Ave. S, and S. Henderson
Street/Renton Ave. S. intersections would all operate at LOS E or F with Alternatives Dl.ld and
Dl.lf by the year 2020. Signal timing adjustments would be needed to improve levels of service to D
or better.

The Segment D non-motorized facility improvements would be consistent with the non-motorized
facility mitigation approach, discussed in Section 3.3.2.1for Segment A, would also apply to Segment
D. The preferred alternative (D1.1e), and all other alternatives, would also include the development of
Chief Sealth Trail crossings of MLK Jr. Way S. and Henderson Street near Henderson Station,
development of a bicycle facility through the Rainier Valley parallel to the light rail corridor, and
improved signage for an existing on-street bicycle route through the Rainier Valley.

Mitigation for Segment D hide-and-ride parking impacts is the same as described in Section
3.3.2.1under Segment A. The areas surrounding the McClellan, Fdmunds, Graham, Othello, and
Henderson stations currently experience low parking utilization. To address the potential for Link
riders to increase parking utilization, surveys would be conducted within a ll4 rnle of the station
between 9:30 to 3:30 P.M., the peak parking period of possible hide-and-ride impacts from Link users.

Business/property owners will be directly compensated when a portion of their property is
acquired by Sound Transit. If a portion of the area purchased was used for parking, Sound Transit
will work with the property owner on a case-by-case basis to replace lost parking.

The City of Seattle has also suggested conducting early morning commute period surveys. Given
the low parking utlization in this axeu a,mid-day survey should be adequate to capture the full parking
impacts of Link users. Should the mid-day survey prior to Link opening identify greater than 90
percent parking utilization, an additional survey will also be conducted between 7:00 to 9:30 A.M.
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3.3.2.5 Segment E (Talcwila)

Figure 3.3-5 shows the traffic and parking analyses locations in Segment E. For this segmeng the
preferred alternative is 81.1.

Congestion

Tables 3.3-16 and.3.3-L7 present the 2010 and2D20 No-build and project LOS analysis results for
the Segment E alternatives during the P.M. peak hour. As for Segment D, full signal preemption for
light rail vehicles was assumed at all at-grade intersections for both the year 2010 and 2020 LOS.
This analysis results in a reallocation of green time from eastbound and westbound approaches and
northbound and southbound left-turn movements to northbound and southbound through movements.
Additional traffic operations analysis for the year 2020 has been conducted using TRANSW-7|
assuming a progression-t'?e transit signal priority system instead of preemption. The TRANSYT-7F
corridor-wide LOS analysis was conducted for the No-build Alternative and Alternative El.1 on
Tukwila International Boulevard. Based on the analysis, most of the intersections would operate at
LOS C or better in the year 2020, with system-wide optimization of cycle length and signal timings.
The only exception is the S. 144& Sneet/Iukwila International Boulevard intersection, which would
operate at LOS E in the yeetr 2O20.

For Alternatives El.1 (preferred alternative) and E1.2, the worst case 2010 P.M. peakhour
analyses indicate that most study intersections would operate at an acceptable LOS based on City of
Tukwila LOS standards with or without the light rail system. The exceptions include the Boeing
Access Road/IVILK Jr. Way 5./Ryal Way intersection, the S. 112t Street/Tbkwila International
Boulevard intersection, and S. 144'Street/Tukwila International Boulevard intersection, which all
would operate at LOS F in 2010 for the No-build and Alternatives El.l and E1.2. Volume-to-capacity
(v/c) ratios at the Boeing Access Road/IvILK Jr. Way S./Ryan Way and S. 112th Street/Tukwila
International Boulevard intersections are not expected to degrade significantly between the No-build
and Alternatives El.1 and.El.Z. However, v/c ratios at the S. 144fr Street/I\rkwila International
Boulevard intersection are expected to degrade from 1.10 with the No-build Alternative to 1.32 with
Alternative 81.1. By the year 2O2O,the Boeing Access Rd./E. Marginal Way S. intersection would
also worsen to LOS F with the No-build and project alternatives.

The 2010 P.M. peak hour analyses indicate that the study intersections for Alternatives E2 and E3
would be minimally affected by traffic generated from the light rail system. The West Valley
Highway at S. 1566 Street intersection is expected to degrade from LOS E to LOS F. By the year
2020, the Interurban Ave. S./ 42oo Ave. S./IVlacadam Rd. S., Interurban Ave. S./Gateway Dr., West
Valley Highway/S. l56e Street, West Valley Highway/S. 158ft Street, West Valley Highway/Strander
Boulevard, and Baker Boulevard/Andover Park W. intersections would all worsen to LOS F with the
No-build and all other light rail alternatives.

For the argrade sections of Alternatives El.1 andE2, average delay on the east-west approaches
would be higher than No-build. This delay increases as a result of the assumed light rail full-signal
preemption system reallocating green time from east-west to north/south movements. The LOS on
eastbound and westbound approaches remains at LOS D or better or would not operate worse than the
No-build alternative at most intersections with the preferred alternative and other light rail alternatives
except for the following locations:

o MLK Jr. Way S./Boeing Access Road - With the preferred alternative (Alternative 81.1), and
Alternative EL2,the eastbound approach worsens fromLOS D (No-build) to LOS F in the
year 202O.

o Ttrkwila International Boulevard/S. 144e Street - With the preferred alternative (Alternative
E1.1) and Alternative Bl.2,the eastbound approach worsen from LOS E (No-build) to LOS F
in the year 2020. The westbound approach also worsens from LOS E (No-build) to LOS F
with the preferred alternative.
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r Interurban Avenue S./42nd Avenue S./lvlacadam Road S. - In the year 2O10, the westbound

approach worsens from LOS D (No-build) to LOS E (Alternative F,Z). lnthe year 2020,both
approaches would operate at LOS F with the No-build and all light rail alternatives.

r Interurban Avenue S./Gateway Drive - In the year 20L0, the eastbound and westbound

approaches worsen from LOS E (No-build) to LOS F (AlternativeE?). ln the year 2020,both
approaches would operate at LOS F with the No-build and all light rail alternatives.

e West Valley Highway/S. 156ft Street - In the year 2010, the eastbound approach worsens

from LOS E (No-build) to LOS F (Alternatives E2 and E3). In the year 2020, the eastbound

approach would operate at LOS F with the No-build and all light rail alternatives.

Access and Circulation

With the preferred alternative (81.1), access and circulation impacts for at-grade sections on

T\rkwila International Boulevard (El.1) would be caused by left turn prohibilions to and from
unsignalized driveways and streets. For elevated sections (E1.1 and E1.2), left turns to and from most

streets and driveways would be prohibited. The following nine locations on Tukwila International

Boulevard would be restricted to right-in, right-out access only for both Alternatives El.1 andBI.2:
35s Avenue S., 37th Avenue S., S. i33'd Striet, S. 139e Sffeet, S. 141*t Steet W., S. 141" Steet 8., S.

14/d Steet, S. 146th Street, and S. 1506 Street. These left turn restrictions would cause some

motorists to travel longer distances to access Tukwila International Boulevard. In some cases, this

additional travel would occur on residential streets. For these at-grade and elevated sections on

Tukwila International Boulevard, U-turns will be perrnitted for passenger vehicles at all signalized

intersections to minimize the impact of these left turn prohibitions. In addition, the signalization of
the S. 140e Street/Tukwila International Boulevard and S. 1486 Street/Tukwila International

Boulevard intersections (cunently unsignalized) with the No-build, preferred and other light rail
alternatives would provide alternative routes for sidestreet access. In general, the vehicular access

restrictions caused by the implementation of at-grade Iight rail is not expected to significantly worsen

P.M. peak hour conditions, since the existing high northbound and southbound P.M. peak hour

volumes on Tukwila International Boulevard currently make it difficult for vehicles to turn left into
and out of unsignalized driveways and sidestreets. During off-peak conditions, the left-turn
prohibitions would result in some out of direction tavel for motorists to reach their destinations. With
the existing and new signalized intersections providing U-turn opportunities, the travel time increase

could be up to two minutes in some instances and considerably less in most cases. This assumes that,

the worst-case, vehicles could be required to travel ap to Ve mile for an opportunity to make a U-turn,

and that these vehicles may be delayed at a signalized intersection for up to one minute before making

the U-turn. Alternative E2 would result in the relocation of the Foster Golf Course entrance from
Interurban Avenue S. and Altemative E3 would result in the closure of 57ft Avenue S. from MLK Jr.

Way S. Alternative El.l would cause the largest overall impact to traffic access and circulation
followed by Alternatives El.2, 82, aadE3 (lowest access and circulation impact).
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Table 3.3-16
Segment E: P.M. Peak llour Level of Service Summary-2010 and 2020 Ne'build and Project

Conditions (Tukwila International Boulevard Route Alternatives)

Intersectlonr
No-build Alternative E7.1 Alternative E1,2

2010 2020 2010 2020 2010 2020

Boeing Access Rd. at MLK Jr. Way S. at
Ryan Way F (1.31)* F (1.08)* F (1.34)* F (1.22)* F (r34)* F (1.22\*

Boeing Access Rd. at light rail station
Boeing Access Rd. at E. Margiral Way S.
E. Marginal Way S. at S. 112'St.
S. l12'at Tukwila Intemational BIvd.
S. l16b at Tukwila Intemational Blvd.
S. 1306 at Tukwila Intemational Blvd.
S. 132"d at Tukwila Intemational Blvd.
S. 1446 at Tukwila Intemational Blvd.

A (4.8) B (8.3) B (11.8) B (9.8) B (11.8) B (9.8)

c (23.o) D (32.8) D (n.2) -- c (23.0)

F (1.10)* F (0.93)* F (1.32)* F (r.15)* F (1.12)* F (0.93)*

Notes: ( ) Average intersection delay, in seconds per vehicle
* Average delay could not be calculued by HCM. Volume-to-capacity ratio is shown.

Full signal preemption was assumed for the at-grade altemative @1,1) on Tukwila Iuternational Boulevard,
' level of service for these intersections does not reflect the potential downstrearn effects from queuing since the HCM
methodology assumes that each intersection is isolated from aly residual taffic congestion impacts. 

-Therefore, 
the actual

LOS may be wone than shown in the table; however, the relative differenee between the No-build and light rail alternatives
would be similar.
I-evel of Service at the 154u and l60b at International Blvd. intersections are included in Section 3.3.2.6, Segment F (SeaTac).
The preferred alternative is shown in italics,

Table 3.3-17
Segment E: Tukwila P.M. Peak Hour Level of Service Summary - 2010 and 2020 No'build and

Project Conditions (MLK Jr. Way S. and fnterurban Avenue Alternatives)
Alternative E2 AlternativeE3 (MLK

Intersection No-build (Interurban) Jr. Way)

2010 2020 2010 20202010 2020

D (36.7) F (r.00)* D (32.s) F (r.03)* D (36.7) F (1.03)*
B (11.5) B (11.5) B (11.5)
F(1.66)* F(1.76)* F(1.66)* F(1.?6)* F(1.66)* F(1.76)*

B (6.7) B (5.7)
B (6.5) B (8.8)

B (6.7)
B (6.s)

Interurban Ave, S. at East Marginal Way S.

lnteruban Ave. S. at 42od Avenue S. at Macadam
Rd. s.
Interuban Ave. S. at Gateway Dr,
Intenuban Ave. S. at SR 599 Northboud Off-ramp
Interurban Ave. S. at SR 599 Northbound On-ramo
Interurban Ave. S. at 48b Ave. S,

Interu$an Ave. S. at I-5 Southbound Off-ramn
lnterurban Ave. S. at 566 Ave. S. at 52od Ave.^S.

Interurban Ave. S. at 58e Ave. S. at 141"t St. S.

Interurban Ave. S. at Fort Dent Way
Interurban Ave. S. at S.W. Grady Way
West Valley Highway at S. 156n St.
West Valley Highway at S. 1586 Sr (Longacres
wav)
West Valley Highway at Strander Blvd.
Tbkwila Parkway at Southcenter Mall North
Driveway
TukwilaParkway at l$ Ave. S.
Tukwila Parkway at Andover Park W.
Baker Blvd. at Andover Park W.
Strander Blvd. at Andover Park W.

D (39.8) F(r.r1)* E(43.4)
c (16.8) c (16.8)
A (4.5) B (s.e)
B (7.3) B (?.3)

B (5.s) B (5.5)

B (5.6) c (1s.1)
c(r7.4) c (16.0)
F Q.47)* F (1.73)* F (2.41)*
F (2.13)* F Q.zt)* F (2.13)*
E (57.5) F (r.47)* F (2.421x

cQ0.2) F(1.5s)* C (20.5)

E (41.8) F (0.88)* E(45.2)

cQ3.6) CQ3.6)

c (r9.?) c (19.7)
c (19.e) c (16.9) c Qr.l)
c (25.0) F (60.4) c Q4.8)

B (10.5)

E (44.8) F (1.03)*

B (11.2)

E (52.4) F (0.98)*

F (1.08)*

r1-r1*
F (2.21)*
F (1.53)*

F (1.60)*

F (0.89)*

c trz.tl
F (0.73)r

B (10.s)

E(44.8) F(1.03)*

E(421\ E(43.9) E(43.4) E(46.3) E(43.5)

D (39.8)
c 0'6.s)
A (4.s)
B Q.3)
B (5.5)
B (s.6)
c (17.4)

F (2.41)*
F (2.13)*
F Q.42)*

c (20.5)

E(4s.2)

cQ3.6)

c (r9.?)
c (20.6)

D (25.9)

F (111)*

F (1.73)*
F (2.2r)*
F (1.53)*

F (r.60)*

F (0.89)*

ctu.sl
F (65.6)
E (44.9)

Notes: ( ) Average intersection delay, in seconds per vehicle
* Average delay could not be calculated by HCM. Volume-tocapacity ratio is shown.
lrvel of Service at the 154t and 160fr at Intemational Blvd. intersections are included in the section 3.3.2.6, Segment F
(SeaTac).
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Traffic Safety

Traffic safety impacts in Segment E would be similar to those described for Segments C and D.
At.grade alternatives in Segment E, which would have the highest potential impact on traffic safety

include Alternative El.1 on Ttrkwila International Boulevard and Alternative E2 on Interurban

Avenue S.

An analysis was made to quantify possible numbers of accident increases and decreases based on

the historical accidents on Tukwila International Boulevard and by examining accident rates for at-

grade light rail systems in the U.S. Alternative E1.1 (prefened alternative) was evaluated, since light
rail would be located in the median through the entire Tirkwila International Boulevard corridor.

Between 1994 and 1996, there were 198 accidents experienced in the 1.45-mile segment on

Tukwila International Boulevard between S. 130ro Sfieet and S. 152oo Street, for an accident rate of
3.14 accidents per million vehicle miles. Approximately 130 of these accidents occurred midblock or

at unsignalized locations. During the 3-year period (1994 to 1996) 11 of these midblock accidents

involved left-turns, 1 involved a bicyclisg and 1 I involved pedestrians.

An at-grade median light rail system on Thkwila International Boulevard could have prevented 11

midblock left-turn accidents out of ttre 130 total midblock accidents. This would be equivalent to an

average annual reduction of approximately 3 to 4 motor vehicle collisions per year. The potential for
accident reductions would be even higher in future years as traffic volumes increase. Based on

collision benchmarks from a survey of western urban light rail systems (Korve Engineering 1999>,

new light rail vehicle accidents with motor vehicles would occw; however, the number of new

accidents is expected to be lower than the number of existing accidents reduced by the median light
rail system. See additional discussion of traffic safety in Section 3.3.2.3.

The light rail alternative with a raised median on Tukwila International Boulevard and additional

signal-protected pedestrian crossings would likely have prevented at least some of the 12 collisions

between motor vehicles and pedestrians or bicyclists - an average of 4 per year-which occurred mid-
block or at unsignalized crossings. In addition, light rail vehicle accidents with pedestrians and

bicyclists are expected to be lower.
With Alternatives E2 and E'3, light rail trains would be expected to operate at-grade or elevated

(Altemative E3) on the side of the street with cross street traffic controlled at gated crossings. A
survey of comparable light rail systems (Korve Engineering 1999) revealed that for streets that cross

light rail tracks with gates, the number of collisions were so few that a comparison with fracks

controlled by traffic signals is not valid. The far lower collision rate is the result of the physical

barrier provided by automatic gates, providing greater control and visibility. The low number of
collisions at comparable systems does not allow quantitative estimation of traffic safety impacts for
Alternatives E2 and 83.

Non-Motorized Facility Impacts

The general non-motorized facility impacts described in Segment C also apply to Segment E.

Reduced pedestrian crossing locations are expected along at-grade and to a lesser degree, elevated

sections on T\rkwila International Boulevard (E1.1 and E1.2) and Interurban Avenue S. (82).

However, many currently-observed crossings are at unsafe or illegal locations. The reduction in legal

crossing locations will force pedestrians to walk longer distances (approximately 600 to 1,700 ft) to
cross Tukwila International Boulevard for Alternatives El.1 and E1.2, compared to the No-build
Alternative. The No-build Alternative includes a total of seven unsignalized active and passive mid-
block crossings of Tirkwila International Boulevard resulting in shorter pedestrian crossing distance

compared to the preferred alternative. Three of these crossings are included in the prefened

alternative as signalized pedestrian crossings. With the No-build and preferred alternative, new

signals are also being provided at the Tukwila International Boulevard intersections with S. 140e and

S. 148ft streets. These would provide additional controlled and safer pedestrian crossing opportunities
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near the S. 144e Station, Therefore, the impact of the preferred alternative on pedestrian crossing
distances is not considered to be significant. Adding a pedestrian refuge at the station and requiring
pedestrians to cross in two signal phases would increase pedestrian crossing time at the S. 144b Street
intersection for those crossing the street. However, the two-step pedestrian movement would decrease

pedestrian wait time for those crossing Tukwila International Boulevard to the station due to a shorter
overall cycle length. Table 3.3-18a summarizes the number of pedestrian trips expected and proposed
pedestrian facilities.

E: Non-Motorized Sum
2010 Walk Trips 2020 Walk Trips Proposed

Pedestrian Facilities

Table 3.3-18a

Boeing Access Road

S. I44h Street

Longacres

r40
95

0 to 120

190 to 280

0
95

0

130 to 145

2W
180

0 to 130

205 to 395

0

195

0

175 to 180

Traffic Signal

Traffic Signal

Traffic Signal

Traffic Signal
Southcenter (Baker Blvd. and
Strander Blvd.

Notes: ' Walk trips are summarized for the P.M. peak 3-hour period. Range reflects differcnt route ahematives served by station.
Stations associated with the preferred altemative are shown in italics.

The Boeing Access Road and S. 144e Street stations have little to no pedestrian facilities and
bicycle routes in the area. All sidewalks near stations in Segment E would operate at acceptable levels
of service (LOS B) in the year 2020 with the project alternatives, when designed to meet the City of
Thkwila's minimum standards for arterial roadways (5 ft minimum effective sidewalk width). The
project would provide 12-ft wide pedestrian areas (8 ft sidewalk, 4-ft landscape) for the entire length
of Tukwila International Boulevard, consistent with Tirkwila's proposed improvement. The
Longacres Station is located in close proximity to the Green RiverAnterurban Trail system and
sidewalks exist on S. 144th Sfteet near the S. 144ft Station. Additionally, bicycle storage facilities,
summarized in Table 3.3-18b, are proposed for all stations in Segment E.

Table 3.3-18b. Proposed Bicvcle Facilities for Segment E

Station Name
Proposed Bicycle

F'acilities
Proposed Quantity

Proposed Expansion
Area

Boeing Access Road

s. 144th

Longacres

Southcenter

Racks

Racks

As built by Sounder

Racks

Racks for 20

Racks for 20

As built by Sounder

Racks for 20

None

4soff
As built by Sounder

400 ff
Note: Facilities would be sheltered.

Stations associated with the preferred altemative are shown in italics.

Parking Impacts

Some loss of private, on-street and off-street paxking stalls would result from bus pull-outs for at-
grade Alternative El.1 (preferred alternative), gurdeway piers for Alternatives El.2,E2 and E3, and
roadway widening for all alternatives. As shown in Table 3.3-L9, parking loss from partial
commercial property displacements is estimated to be 68 spaces for Alternative El.1 (prefened
alternative), 56 spaces for E1.2,314 spaces for E2, and 260 to 460 spaces for E3. These losses due to
partial displacements represent approximately 17 percent of existing parking spaces forAlternative
El.l,14 percent forEl.2,6 percent forEZ, and 4 to 8 percent for E,3, depending on the location of the
Southcenter Station. With Alternatives E1.1 (preferred alternative) andBI.Z, an additional56 spaces,
currently located in front of businesses and within the T[rkwila Internationa] Boulevard right-of-way,
would also be lost.

Central Link Final EIS
3. Transportation Impacts and Mitigation

I0/22/1999 3-69



Boeing Access
Road Station

F;
=32-2-raDc

-t-fit

Preferred Route:
E1.1 Tukwila International Blvd At-grade
Other Routes:
E1.2 Tukwila International Blvd Elevated
E2 Intenrrban South Avenue
Eg MarttinlutherKingleWaySouth

--a)
a

lndirect Parking lmpact
Analysis Locations

LOS Analysis Conduc-ted

5
6

E
@

g
a
o

.Eo
d
6

9,
o
2
6Ea9
EO
9B
Ee
EF
9E
@=

E=Ori6
EE
OE
@F

.E9
cd
6g
Ea
f6
E5995g
EB
9C
EEoStF̂O

E
ASounoTnercn r-rTunnel

@
0

-E;;-
FEET

1,250 2,500

rlalrrrr Elevated

- 

AtGrade
..o..o Betained Cut-Fill

Stalion

Potential
Stalion

Park and Ride

3-70

a
o

w



An additional 146 parking spaces would be also lost due to full right-of-way purchases with the
preferred alternative; however, these are not considered to be a parking impact sinie the business
displacements described in Section 4.2 would be the impact from the project.

Roadway improvements identified in the Pacific Highway Revitalization Plan and included in the
No-build Alternative would require 86 to 100 ft of right-of-way, which would result in some parking
loss. However, this parking loss would be lower than the preferred alternative, which would require a
102 ft right-of-way. The total number of parking spaces lost would be higher for Alternatives E2 and

E3 than for Alternatives E1.1 andEI.2; however, Alternatives E1.1 and E1.2 would impact more
properties (44 parcels) than would Alternatives EZ (20 parcels) or E3 (11 parcels). With Alternatives
E2 and E3, a significant number of parking spaces would be lost at Foster Golf Course, and
Southcenter.

The Boeing Access Road Park-and-Ride would have capacity for 300 vehicles. In the year 2020,
vehicle demand is expected to fall within the range of 180 to 195 vehicles, depending on the light rail
alternative. The proposed Longacres Station would create off-street parking impacts to adjacent
properties if platform access requires area currently used for parking. Light rail riders would also be
expected to use the proposed commuter rail park-and-ride lot at the Longacres Station. In other
station areas, the Southcenter Station at Baker Boulevard (Alternative E2) would displace
approximately 15 to 20 parking spaces with both station options A and B. The Southcenter Station at
Andover Park West and Strander Boulevard (Alternative E3) would displace approximately 265
Southcenter parking spaces with station Option A, and 100 parking spaces with station Option B.

The Tukwila neighborhoods served by Link have low parking utilization rates which Link service
would not be expected to increase due to the presence of Link park-and-rides at the Boeing Access
and S. 154ft stations.

Table 3.3-19
Segment E: Parking Impacts Summary

Alternative Parking Spaces Displaced

E I. I Tukwila International Boulevard At-grade

E1.2 Tukwila International Boulevard Elevated

E2 Interurban Avenue S.

E3 MLK Jr. Way S. (Option A)
E3 MLK Jr. Way S. (Option B)

I2AI

ll22
314

460

260
Note: * Parkingdisplacementsresultingfrompartialproperty acquisitions only.

The preferred altemative is shown in italics.
1 56 of these 124 spaces arc within the Tukwila Intemational Boulevard right-of-way.
2 56 of these 112 spaces are within the Tukwila Intemational Boulevard right-of-way.

Mitigation

The E. Marginal Way S./Boeing Access Road intersection would operate at LOS F in the year

2020 with the No-build and other light rail alternatives. Volume-to-capaclty ratios for Alternatives
E1.1 (prefened) andBl.2 would be expected to be worse than with the No-build Alternative. An
additional westbound left-turn lane and signal timing adjustments would improve traffic operations to
LOS D conditions in the year 2020 with the No-build and other light rail altematives.

To minimize or eliminate impacts to east-west movements related to the light rail signal
preemption system or other signal timing strategies (such as the progression-based transit priority
system approach described previously) with less impact to the east-west movements could be
considered. With the signal progression approach, avetage delay for the eastbound and westbound
approaches would be the same for all alternatives, including No-build.

Based on the TRANSYT-7F analysis, which assumes signal progression instead of signal
preemption on Ttrkwila International Boulevard, the S. 1446 Streetfnrkwila International Boulevard
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intersection would operate at LOS E or worse with Alternative E1.1 in the year 2020. Without
mitigation, severe congestion and delay would be expected at all intersection approaches. The
addition of an eastbound right-turn pocket and a two-phase pedestrian crossing (with a refuge area in
the center of Tukwila International Boulevard) would lower average vehicle delays. With this
improvement, the S. 144h Street/hkwila International Boulevard intersection would still operate at

LOS E; however, no approaches would operate over capacity.

The Interurban Ave. S./Gateway Drive intersection would worsen from LOS D (No-Build) to
LOS E in the year 2010 with Alternative 82, and operate at LOS F in the year 2020 with the No-Build
and all light rail alternatives. Adding a westbound left turn and reconfiguring the eastbound approach

to include an exclusive right turn lane and a shared through/left turn lane would improve intersection
operations to LOS D in the year 2020 with the No-build and all other light rail alternatives.

The West Valley Highway/S. 156e Street intersection would worsen from LOS E (No-build) to
LOS F (Alternatives E2 and E3) in the year 2010, and operate at LOS F in the year 2020 with the No-
build and all other light rail alternatives. An additional northbound left turn lane, westbound left turn
lane, and eastbound left turn lane would mitigate this impact and improve operations to LOS D in the
year 2020 with the No-build and other light rail alternatives.

The Boeing Access Road Station access would be signalized, improving safety for vehicles and

transit accessing the station and for pedestrians crossing Boeing Access Road.

Any effect on coordinated signal progression on streets impacted by the improvements described

would need to be minimized.
The Segment E non-motorized facility improvements would be consistent with the non-motorized

facility mitigation approach described for Segment A (Section 3.3.2.1). With the preferred alternative
(El.1), new signalized pedestrian crossings would also be provided on Tirkwila International
Boulevard 1,100 ft north of S. 130e Street, 1,250 ftsouth of S. 132nd Street, and 50 ft south of S. 142nd

Street, to improve safety and provide additional crossing opportunities.
Additional safety measures to be considered during final design for at-grade sections are a visual

element in the center of the tracks to discourage pedestrian crossings except at legal crosswalks; and
an area for pedestrians to stand on one or both sides of the tracks at legal crossing locations. The
visual element may consist of a decorative fence or similar feature.

Mitigation for Segment E hide-and-ride parking impacts is the same as described in Section
3.3.2.1under Segment A Mitigation for Parking. To address the potential for overflow pmking at the

Inngacres, and Boeing Access Road, and hide-and-ride parking at the S. 144ft and Southcenter
stations, surveys will be conducted within r/+mile of the stations between 9:30 to 3:30 P.M., the peak

parking period of possible hide-and-ride impacts from Link users.

Business/property owners will be directly compensated when a portion of their property is
acquired by Sound Transit. If a portion of the area purchased was used for parking, Sound Transit
will work with the property owner on a case-by-case basis to replace lost parking. Sound Transit
would also work with businesses on Tukwila International Boulevard to replace lost parking in
situations where a portion of the property is not acquired but a substantial amount of the parking
serving the business is displaced.

3.3.2.6 Segment F (SeaTac)

Figure 3.3-6 shows the traffic and parking analyses locations in Segment F. For this segment the
preferred alternative is F2.3.

Congestion

With the preferred alternative (F2.3), most intersections would operate at acceptable levels in the
yeau. 2420, when compared to No-build. The only exceptions include the International Boulevard/S.
154s Steet, International Boulevard/160ft Steet, International Boulevard/l70ft Street, 32od Avenue
S./S. 176th Street, and International Boulevard/S. 200fr Street intersections.
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Tables 3.3-20a and 3.3-20b present the 2010 and,2O20 worst case P.M. peak hour No-build and
project level of service analysis results for the SeaTac Segment. These results represent the worst-
case assumptions for each of the proposed stations and alternatives. A more detailed summary of LOS
calculation results, including all station options analyzed, is included in the Transportation Technical
Report. Full signal preemption for light rail vehicles was assumed at all at-grade intersections for
Alternative F1.

Alternative Fl, which proposes the potential North SeaTac Station at the S. 1546 Street
intersection, would cause LOS at the International Boulevard/S. 154s Street intersection to degrade
from LOS D to LOS F in the year 2010. International Boulevard/S. 160tb Street, International
Boulevard/S. 170th Street, and International Boulevard/S. 188ft Street intersections would also degrade
to LOS F in the year 2010 as compared to the No-build conditions with Alternative Fl. The
intersections of International Boulevard/S .167'& Sfteet and International Boulevard/S.200e Street
would operate at LOS F under No-build conditions and all light rail alternatives. One intersection,
International Boulevard/S. 188tb Sfteet, would operate at LOS E with the No-build Alternative, but
would degrade to LOS F under all F1, F2, and F3 alternatives.

Additional alternatives, including the preferred (F2.3), F3.3, and F4 alternatives, as well as

multiple station options, were added to the analysis for the year 2020 as shown in Table 3.3-20b.
These alternatives and station refinements were made for the year 2020 LOS analysis only, which
represents a worse-case than the year 2010 analysis. Mitigation was developed based on year 2020
LOS results, to capture all potentially significant impacts that could occur in the year 2010 as well as

the year 2020. Based on this analysis, the International Boulevard/S. 154ft Street intersection would
worsen from LOS D (No-build) to LOS E or Fin the year 2020with Alternatives F2.3 with north
SeaTac Station options F or G, and F3.2 and F3.3 with North SeaTac Option B. The 32nd Ave. S./S.
176e Street intersection would worsen from LOS.D (No-build) to LOS E with aU light rail
alternatives. The International Boulevard/S. 160fr Street, International Boulevard/S. 170th Street, and
International Boulevard/S. 200th Street intersections would operate at LOS F with the No-build and all
light rail alternatives. Volume-to-capacity (v/c) ratios would degrade to worse than No-build
conditions at the International Boulevard/S. 160e Steet intersection with Alternatives F2.3 (station

options F and G), F3.2, andF3.3. At the International Boulevard/S. 170ft Street and International
Boulevmd/S. 200e Street intersections, vlc ratios would degrade to worse than No-build conditions
with Alternatives F2.1, F2.2,F2.3, F3.1, F3.2, F3.3, and F4.

In addition to the overall LOS impac! average delay on the east-west approaches for Alternative
Fl would be higher than for the No-build Alternative. Delays would increase because of the assumed
light rail full signal preemption systemreallocating green time from east-west to north-south
movements. Minor approach delays would also increase at some locations for light rail alternatives
other than Fl due to increased vehicle trips generated by the project. The LOS on eastbound and
westbound approaches would remain at LOS D or better at most intersections except for the following
locations:

o International Boulevard/S. 152od Street - with the preferred alternative (Alternative F2.3), the
westbound approach worsens from LOS C (No-build) to LOS E with station Option A in the
years 2010 and2020. For other light rail alternatives, the westbound approach worsens from
LOS C (No-build) to LOS E (Alternatives F1 - station Option A,F2.3 - station Option A,
and F4) in the year 2010 and from LOS C (No-build) to LOS E (Alternatives Fl-station
Option A, F2.3-station Option A, and F4) in the year 2020.

o International Boulevard/S. 154t Street - with the preferred alternative (Alternative F2.3), the
eastbound approach worsens from LOS C (No-build) to LOS E (station Option G), and the
westbound approach worsens from LOS D (No-build) to LOS E (station options F or G) or
LOS F (station Option A ) in the year 202O. For other light rail alternatives, the eastbound
approach worsens from LOS D (No-build) to LOS F (Alternative Fl) in the year 2010. In the
year2o20, the westbound approach worsens from LOS D (No-build) to LOS E (Alternative
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F2.3 - station options F and G) or LOS F (Alternatives Fl-station Option A, F2.3-station
Option A ,F3.2, F3.3, and F4).

r International Boulevard/S. 1606 Sreet - with the preferred alternative (Alternative F2.3), the
eastbound approach worsens from LOS E (No-build) to LOS F in the year 2010, and from
LOS E (No-build) to LOS F with Option A in the year 2020. For other light rail alternatives,
the eastbound approach worsens from LOS E (No-build) to LOS F (Alternative Fl), and the
westbound approach worsens from LOS E (No-build) to LOS F (Alternative Fl) in the year
2010. In the year 2020,rhe eastbound approach worsens from LOS E (No-build) to LOS F
(Alternatives Fl, F2.3 - station Option A , and F4).

o S. 176e SEeet/32nd Avenue S. - with the preferred alternative (Alternative F2.3) and all other
light rail alternatives, the westbound approach worsens from LOS E (No-build) to LOS E or F
in the years 20IO and2020.

. S. 200ft StreeV28ft Avenue S. - with the preferred alternative (Alternative F2.3), the
westbound approach worsens from LOS C (No-build) to LOS F with station Option E in the
yeao. 202O. For other light rail alternatives, the westbound approach worsens from LOS C
(No-buitd) to LOS F (Alternatives F2.1, F2.2,F2.3 - station Option E, F3.1, F3.2, and F3.3 -
station Option E).

Access and Circulation

The preferred alternative (F2.3) would result in few access and circulation impacts, since the route
is elevated and off-road or on the east side of 28ft Avenue S. Access and circulation impacts for at-
gmde sections on International Boulevard (Fl) and 28h Avenue S. (F2.1, F2.2,F3.1, and F3.2) are

caused by left turn prohibitions to and from unsignalized driveways and streets. For elevated sections

on 28& Avenue S. (F2.1, F2.2,F2.3,F3.I,F3.2,F3.3, and F4), left turns to and from most side streets

and driveways would be prohibited. Alternative F1 would result in right-in, right-out turn restrictions
on International Boulevard at S. 160tr Street and S. 167th Sfteet and on 28ft Ave. S. at S. 200e Street.
Alternative F4 could result in right-in, right-out turn restrictions on International Boulevard at S. 167e

St and on 28e Avenue S. at S. 200tr Street. The remaining alternatives (F2.1, F2.2,F2.3,F3.1, F3.2,

and F3.3) could also result in right-in, right-out restrictions on 28e Avenue S. at S. 200e Street. Six
station layouts (options A through F) are currently being considered for the South SeaTac Station.
With Alternatives Fl, F2.1,F2.2,F3.1,F3.2, and F4, the station layouts being considered (options A
through D) would provide vehicle access via S. 200e Street and via new signalized access locations
north of S. 200e Sreet on the proposed 24128r" arterial and International Boulevard. Station Option E,
associated with Alternatives F2.3 and F3.3 would provide vehicle access via S. 200ft Street only. For
Alternatives F2.3 and Ri.3 an additional staton layout (Option F) is being considered, which would
provide vehicle access via S. 200b Street and via a newsignalized access north of S. 200e Street on
International Boulevard. Alternative Fl would cause the largest overall impact to trafEc access and
circulation, followed by Alternatives F4, F2.1,F2.2,F3.1.,F3.2, F3.3, and F2.3 Qowest access and

circulation impact).
Alternatives F2.1,F2..2 and F2.3 (prefened alternative) could impact some planned projects

identified in the Sea-Tac Airpot Master Plan including: the terminal roadway system for the
proposed new North End Aviation Terminal (NEAT), and a new interchange on the Northern Airport
Expressway at S. 160e Street. The proposed Intermodal Center (IlvIC) at the current Radisson Hotel
site would also be impacted by these alternatives. Alternatives F2,.1,F2.2, F2.3 (preferred alternative),
F3.1,Fj.2, and F3.3 could also impact the proposed'Airport Link" roadway system and the 28ft
Avenue S./S. 188e Sfteet intersection. Alternatives F2.1, F2.2,F23 (prefened alternative), F3.1,
F3.2, and F3.3 could impact planned improvements to the roadway system around the Main Terminal.
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Preferred Route:
F2,3 Washington Memorial Parlg Elevated East of 28th

Other Routes:
Fl International Blvd. At-grade
F2,1 Washington Merrorial Parlg City Center West
F2.2 V;lashrngfon Memorial Parlg City Center East
F3,1 West Side of International Blvd., Grassy Knoll
F3.2 West Side of International Blvd., Main Terrdnal
F3.3 West Side of International Blvd., (IMC Airport Station)
F4 InternationalBlvd.to 28W24th

F2.3, F3.1
F3.3 & F4

F2.1 &
F22
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Table 3.3-20a
Year 2010 P.M. Peak Hour Level of Service Summary in Segment F (SeaTac)

2010 Buitd and No-build Conditions

International
Boulevard

F1

lnternational Boulevard (North
SeaTac Station Option C)

West of Washington
Memorial and

International Boulevard
F2&F3No-build

Avg. Delay

37 36.0
18.5

39.1
I l.l
54.3
>45t
58.2
lt.4
15.1
39.1
10.0
39.2
31.7
l.0l
33.6
36.6
21.6

*(L.ZZ)
*(1. 10)2

28.5

Avg. Avg.
LOS

E
C
D
B
E
F
E
B
c
D
B
D
D
F
D
D
c
F
F

E
B
D
c
F
D
D
c
F
B
B

{
o\

S. 152* St. at Military Way
International Boulevard at S. 152* St.
Intprnational Boulevard at S. 1546 St.
International Boulevard at SR 518 EB Ramp
Inlernational Boulevard at S. l60tn St.
International Boulevard at S. l67th St.
International Boulevard at S. l70th St.
International Boulevard at S. U2d St.
International Boulevard at S. t76th SL
s. 176th St. at 32d Ave. S.
International Boulevard at Citv Hall
International Boulevard at S. i82"d SL
International Boulevard at S. 1846 St.
International Boulevard at S. 188th St.
28'h Ave. S. at Air Cargo Road at S. l88d St.
International Boulevard at S. l92d St.
International Boulevard at S. 1956 St.
International Boulevard at S. 200tb St.
S. 200th St. at 28e Avenue S.

St. at 26tb Avenue S.

35
9.5

33.1
t2.l
52.9
x5l
55.1
10.6
15.1

E
B
D
B
E
F
E
B
c
D
B
D
D
E
D
D
c
F
F

E
C
F
C
F
F
F
c
B

D
c
F
B
B

36.0 E
c
E
c
F
F
F
c
B

39.1
9.4
36.6
29.0
46.6
33.7
36.8
20.9

*(r.27)
>451
9.3

20.6
*(1.08)

16.5
*(0.ep)

>45',
*(t.23)

15.8
13.1
41.1
10.5
38.4
23.4

*(t.t2)
32.8
30.7
21.7

*(1.31)

14.8'
10.7

20.5
(1.0s)t

15.1
*(l.q)
>45'

*(r.23)
15.8
13.1
4t.l
10.5
38.4
23.4

*(1.12)

32.8
30.7
21.7

*(1.31)

14.8'
to.7

E
B
D
c
F
D

2A naific signal is assumed in the futuE at this intersection* Average delay could notbe calculated by the HCM.
( ) Volume-te.capacity ratio included for intersections expected to degrade to LOS F.
,2010IevelofservicefortheseintersectionsdoesnotrefectthepotentialdownstreameffectsfromqueuirrgsincetlreHCMmethodologyassumesthateach

anyresidualtraffccongestionimpacts.Therefore,theacnral[oSmaybewonethanshowninthetable;however,therelativedifferencebetweentheNo.buildandlitd1
would be similar.



Table 3.3-20b
Year 2020 P.M. Peak Hour Level of Service Surnmary in Segment F (SeaTac)

2020 Build and No'build Conditions

Intersection' No'Build
AIt.

Alt. Fl F2.ltF2.2 AtL F2.3 AIt. F3.1 AIt. F3.2 Att. F3.3 Alt. F4
S. 152no St. atMilitary
way
International Boulevard
at s. 152d st.
Intemational Boulevard
atS. l54frSt.
International Boulevard
arS. l60eSt.
Intemational Boulevard
at S. 167s St.
International Boulevard
at S. 17Ob St.
S. l76th St. at 32d Ave.
s.
International Boulevard
at S. 182d St.
International Boulevard
atS.184hSt.
International Boulevard
atS.188bSt.
28s Ave. S. at Air
Cargo Road at S. 188th
St.

E (40.1)' E 139.2;'

E (ss.z) c (23.0)

D (3s.3) D (36.e)

F (r.03)* F (0.91)*

c (r7.5) D (22.4)

F (1.34)* F (r.27)* F (1.37)*

D (40.0) E (42.6) E (42.6)

c(u..z) c(24.0) D (2s.2)

B (12.6> B (10.3) B (13.r)

D (35.3) D (35.e) D (37.1)

E (45.8) E (48.5) E (48.5)

c (r8.s) c (22.8)

c (15.8) c (16.s)

F (1.39)* F (r.44)*

D (39.1) F(1.31)*

c (22.8) C (22.8)

c (16.5) c (16.s)

F (1.46)* F (l.zl4)*

F (r.30)* F (1.31) *

E(39.2)1 EQ9.D1 F.Q9.4l

E (se.8) E (5e.8) C (23.0)

E (4r.5) E (41.5) D (36.9)

F (1.04)* F (1.04)* F (0.91)*

D (22.4)

F (1.37)* F (1.37)* F (1.37)*

E (42.6) E (42.6) E (42.6)

D (2s.4) D (2s.4)

B (13.1) B (13.1)

D (37.r) D (37.1) D (37.1)

E (48.s) E (48.s) E (48.5)

c (22.8)

c (16.s)

F (1.44)*

F (1.31) *

c (22.8) C (22.8)

c(16.5) c(16.5)

F (1.46)* F (1.45)''

F(1.30)* D(34.6)

E (39.2)1

E (59.8)

E (49.4)

F (1.04)*

F (1.37)*

E (42.6)

D (25.4)

B (13.1)

D (37.1)

E (48.5)

F (1.37)*

E(42.6)

D (2s.4)

B (13.1)

D (37.1)

E (48.5)

International Boulevard
at s. l92od st. c (22'2)

International Boulevard C (15.9)
ats.195ftst.
International Boulevard F (1.40)*
at S. 2006 St.
s. 20os St. at 28fr
Avenue S. 2 F (l'32) x

Notes:'Unsiglalizedintersection
'A trafiic signal is assumed in &e frrture at this intersection
0 Average intenection delay in seconds per vehicle
* Average delay could not be calculated by HCM. Volume-to-capacity ratio included for intersections expected to degrade to IOS F.
The preferred altemadve is shown in it4lics.

Table 3.3-21a
Segment F: Non-Motgrized Facility Impact Summary

Station 2010 Walk Trips' 2020 Walk Trips' proposed

Ingress Egress Ingress Egress Pedestrian Facilities

North SeaTac (S. 154* St./S. 
5

160th St.)

North Central SeaTac 490

South Central SeaTac 20-250 Grade-separated connection to City40-670 105-750 E"o*,

3d3$";HT"* 
connection over s.

t5

585

80-200

150

630 7tO

45 200

Potential pedestrian overpass

Connections to SeaTac APM. or
NEAT (by others)

20

South SeaTac 30

Note: ' Walk trips are summarized for the P.M. peak 3-hour period. Range reflects different route alte.matives served by station.
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Table 3.3-21b. Proposed Bicycle Facilities for Segment F

Station Name
Proposed Bicycle

Facilities
Proposed Quantity Proposed Expansion Area

s. 154rh (N. SeaTac)
s.200ih
North Central Sea-Tac Aimort
South Central Sea-Tac Ai

Racks and lockers
Racks and lockers

TBD
TBD

Racks for 20. Lockers for 4
Racks for 20, Lockers for 4

TBD
TBD

go0 ft2*
450ff.
TBD
TBD

Note: except
* Varies per station option.

Traffic Safety

Traffic safety impacts in Segment F would be similar to those described for Segment C for at-grade and/or

elevated alignments. Alternatives Fl and F4 are the only light rail alternatives that would provide at-grade

light rail in the median of International Blvd. and would have the greatest potential for ftaffic safety impacts.

Since midblock left turns are already prohibited or planned to be prohibited on International Boulevard in
SeaTac, however, there would likely be little to no difference in accidents between the No-build and light rail
alternatives.

Non-Motorized Facility Impacts

The general non-motorized facility impacts described in Segment C also apply to Segment F. Increased

pedestrian crossing distances are expected along at-grade sections on International Boulevard (Fl) and 28e

Avenue (F2.L,F2.2, F3.1, and F3.2). Table 3.3-2la summarizes pedestrian trip generation and proposed

pedesnian facilities.
All station areas have some streets with existing sidewalks, but lack any bicycle route connections. All

sidewalks near stations in Segment F would operate at acceptable levels of service in the year 2020 with all
light rail alternatives, which would be designed at a minimum to meet the City of SeaTac's minimum
standards of 5 ft for arterial roadways.

Additionally, bicycle storage facilities, summarized in Table 3.3-21b, are proposed for all stations in
Segment F. Bicycle facilities at the North and South Central Sea-Tac Airport stations would be a multi-agency
project and specific facilities have yet to be determined.

Parking fmpacts

Table 3.3-22a summarizes on-street and off-street parking displacements for Segment F. With the

preferred alternative, the North SeaTac Park-and-Ride lot would have an unconstrained demand of 505

vehicles in the year 2020. Parking spaces provided with seven station options at this location range from 260

to 670. The South SeaTac Park-and-Ride would have an unconstrained demand of 290 vehicles in the year

2020, which would fall below the 630-vehicle capacity by 340 vehicles. Year 202O park-and-ride demand for
the other light rail alternatives would range between 485 and 525 vehicles at the North SeaTac Station and

between 290 to 525 atthe South SeaTac Station. The area sunounding these stations is largely commercial,
including pay lots for long-term airport parking creating the potential for airport users and area employees to

use project park-and-ride lots. The SeaTac neighborhoods served by Link have low parking utilization rates

which Link service would not be expected to increase due to the presence of Link park-and-rides at the S. 154ft

and S.200s stations.
The location of guideway piers, roadway widening and construction of bus pull-outs would displace some

existing private off-street parking. Off-street private parking loss due to partial commercial property

displacements is estimated to be 711 spaces for Fl, 519 spaces for F2.1, 552 spaces forF2.2,226 spaces for
F2.3 (preferred alternative), 334 spaces for F3.1, 328 spaces for F3.2, 258 spaces for F3.3, and 206 spaces for
F4. Full property acquisitions would result in additional parking displacement; however, these are not
considered to be a parking impact since the business displacement described in Section 4.2 is the impact from
the project. Impacts in station areas are summarized in Table 3.3-22b.
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I
Table3.3-22a

On-Street Off-Street*

Fl International Boulevard - At-grade

F2.1 Washington Memorial Park - City Center W.
F2.2 Washington Memorial Park - City Center E.

F2.3 Washington Memorail Park, Elevated east of 2#h Ave.

F3.l West of International Boulevard, Grassy Knoll
F3,2 West of International Boulevard. Main Terminal
F3.3 West side of International Boulevard, IMC Ahport
Station

F4 International Boulevard to 28blZ4:6

0

40
40

40

40
40

40

7tl
5t9
552

226

334
328
258

206
Note: * Parking displacements resulting from partial property displacements only. These include impacts to comnercial parking

businesses associated with station options.
The preferred alternative is shown in italics.

Table 3.3-22b

North Sea-Tac

North Central Sea-Tac

South Central Sea-Tac

South Sea-Tac

Available on-street parking fully occupied. Excess demand likely to convert to other
travel modes or divert to other stations with park-and-ride capacity.

None

None

Loss of40 on-street spaces for all alternatives and station options

Mitigation
The intersection LOS at International Boulevard/S. 154e Street degrades to LOS E in the year 2020 with

Alternatives F2.3 (options F and G), F3.2, and F3.3 as a result of the additional light rail project tiaffic and
signal phasing restrictions. Construction of a westbound right turn pockel and adjusted signal phasing would
improve traffic operations to LOS D in the year 2020.

The International Boulevard/S. 160ttr Sffeet intersection operates at LOS F in2020 with the No-build and
all light rail alternatives. V/C ratios degrade to worse than No-build conditions with Alternatives F2.3 (station
options F and G), F3.2, and F3.3. Restriping the eastbound leg of the intersection to provide a left turn pocket
with a shared through/right lane would improve traffic operations to LOS DIE in theyear 2020.

The International Boulevard/S. 1708 Street intersection operates at LOS F n2020 with the No-build and
all tight rail alternatives. V/C ratios degrade to worse than No-build conditions with AlternativesF)..I,F2.2,
F2.3,F3.I,F3.2, and F3.3. Providing exclusive westbound left, through, and right-turn lanes would improve
traffic operations to LOS E in the year 2020.

The intersection level of service atthe32"d Avenue S./S. 176tr Street intersections would worsen from
LOS D (No-build) to LOS E will all light rail alternatives. Signal timing adjustments would improve trffic
operations to LOS D or better in the year 2020.

The International Boulevard/S. 200th Street intersection would operate at LOS F in 2020 with the No-build
and all light rail alternatives. V/C ratios would degrade to worse than No-build conditions with Alternatives
F2.1,F2.2,F2.3,F3.1,F3.2,F3.3,andF4. Theadditionofeastboundandwestboundright-turnlaneswould
improve v/c ratios to better than No-build conditions. To minimize or eliminate impacts te east-west
movements related to the light rail signal preemption system for Alternatives Fl and F4, other signal timing
strategies such as signal progression with less impact to the east-west movements cbuld be considered. Any
effect on coordinated signal progression on streets impacted by the improvements described above would also
need to be minimized.
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The Segment F non-motorized facility improvements would be consistent with the non-motorized facility
mitigation approach described in Section 3.3.2.1for Segment A.

Mitigation for Segment F hide-and-ride parking impacts is similar to that described in Section 3.3.2.I
under Segment A. To address the potential for overflow parking at the S. 154e Station and S. 200ft Station,
surveys will be conducted within aVe mile of the stations between 9:30 to 3:30 P.M., the peak parking period
of possible hide-and-ride impacts from Link users.

Link park-and-ride facilities within the City of SeaTac are not intended to replace paid parking for airport
passengers and special enforcementpolicies will be developed in conjunction with the City and Port to allow
SeaTac park-and-ride facilities to remain available for ffansit users. Enforcement policies could include time
restrictions or permit requirements for park-and-ride users.

3.3.2.7 Maintenance Base Sites

The peak hour traffic impacts from the seven alternative maintenance base sites would be minimal since

most of the trips generated by the maintenance facility would be made during off-peak hours. A 150-space

parking lot would be provided at each site to meet the peak parking demand for employees and visitors to the

facility. More detailed information on impacts from street closures and property access changes is included in
Section 3.4.2 andthe Transportafion Technical Report.

Site Ml-A would require the vacation of S. Stacy Street between Sixth Avenue S. and Eighth Avenue S.

Vehicles and pedestrians that now use this street to access local businesses east of Eighth Avenue S. would
divert to Airport Way S.

Site M1-B would require vacation of S. Stacy Street and S. Walker Street between about Seventh Avenue
S. and Arport Way S., as well as the vacation of Eighth Avenue S. between S. Lander Street and S. Stacy

Street. Trucks that now use these streets to access businesses west of Seventh Avenue S. would have to access

the area via Sixth Avenue S. and S. Stacy Street. Since S. Stacy Street would dead-end at the maintenance

base, it is likely that a turn-around to accommodate large trucks and fue apparatus would be required.
Site M1-C would require the vacation of Sixth Avenue S and Eight Avenue S. between S. Holgate Street

and S. Massachusetts Street. This option would remove businesses located between S. Massachusetts and S.

Holgate streets. However, access would need to be retained to the businesses located north of S.

Massachusetts Street, including the King County/Ivletro Transit Base. Vehicles that currently access these

businesses from the south via S. Holgate Street would be diverted to Royal Brougham Way.
Site Ml-D would require the vacation of S. Hanford, S. Horton, and S. Hinds streets between Seventh

Avenue S. and Airport Way S. Since all three of these streets would dead-end at the maintenance base, it is
likely that turn-arounds to accommodate large trucks and fire apparatus would be required at the end of the

street. All truck access to businesses located west of the maintenance base would be from Sixth Avenue.
Site Ml-E would require the vacation of S. Hanford Street. A turn-around on S. Hanford Street east of

Sixth Avenue S. would likely be required to accornmodate large trucks and fire apparatus. This base

alternative would also require relocating Airport Way S. to the east between S. Forest Street and about S.

Hinds Street. If this alternative is constructed, Sound Transit would own properties on both sides of the
existing Airport Way S. Therefore, :rccess to adjacent properties would not be affected by this change. As
previously discussed, through traffic on Airport Way S. would be maintained during construction to maintain
access to properties located elsewhere along AirportWay S.

Light rail access to Site M2 would require crossing the southbound lanes on MLK Jr. Way S. at-grade.

For this alternative, traffic would be held at the MLK Jr. Way S.A.lorfolk Street intersection when a train is
crossing into the maintenance site. An elevated access is also being considered and would eliminate these

crossing conflicts.
The main entrance gate for Site M3, located south of Boeing Access Road and east of Interurban Avenue

S., would be located on Interurban Avenue S., near S. 112* Street. An emergency entrance would also be
provided on Interurban Avenue S., south of Boeing Access Road.
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3.3.3 Significant Unavoidable Adverse Highway and Street lmpacts
With the identified mitigation measures and other mitigation incorporated into the project design, all

significant impacts would be avoided or reduced below a level of significance.

3.4 FREIGHT MOVEMENT

3.4,{ Affected Environment
Freeways, local roadways, and rail lines throughout the light rail study area are vital to the movement of

freight and goods between major transportation hubs such as the Port of Seattle and Sea-Tac Arport, and to
numerous business and customer destinations. Freight and goods movement within the study area generally
comprises two transportation modes: trucks on roadways or trains on local mainline and spur tracks. The
following describes the affected environment for key freight roadways and railroad mainlines and spur tacks
foreach of the six segments. The Transportation Technical Report includes more detail on freight roadways,
truck volumes, freight-rail facilities and rail activity. In 1990, the Washington State Legislature directed its
kgislative Transportation Committee to examine the use of the state highway system for truck freight
transportation. The State subsequently adopted the Freight and Goods Transportation System. The system's
classifications range from T-1, which includes roadways that carry over 10,000,000 tons per year, to T-5,
which includes roadways that carry over 20,000 tons in 60 days (used in agricultural areas).

I-5 is the principal freight route (classified as T-1) through the Puget Sound region and is located within
the study area of each light rail study segment. Other T-1 freight routes in the study vicinity include: I-90
between Fourth Avenue S. and the Seattle city limit, SR 99 between the southern Seattle city limit and N. 145ft
Sffeet, I-405 benveen I-5 and SR 181, E. Marginal Way between Boeing Access Road and Interurban Avenue
S., and Boeing Access Road between I-5 and East Marginal Way S. Over 800large trucks per day currently
travel on these roadways. Compared to north downtown, more industrial properties are located south of
downtown Seattle, and the number of key freight roadways is higher through south downtown Seattle and
further south to Tukwila as well as to Sea-Tac airport, due to air fteight activity. Truck traffic occasionally
diverts to local routes as a result of highway congestion throughout the region.

Previous studies of truck freight within the City of Seattle and Puget Sound region have demonstrated that
most truck activity occurs during the daytime hours of 9 A.M. to 4 P.M. Generally, truck volumes decline
between the hours of 4 P.M. and 7 P.M. and represent a small fraction of afternoon peak commuter traffic.

S. Lander Street and Sixth Avenue S., south of downtown Seattle, currently serve local and through truck
traffic. S. Lander Street is one of the few streets in the area that connects First Avenue to Airport Way S. The
section of S. Lander Street between Fourth Avenue S. and Sixth Avenue S. serves area-wide trucking needs by
providing the link to Sixth Avenue S. (to I-5) from elsewhere in the Duwamish area. About 1,140 trucks per
day use this section of S. knder Street. East of Sixth Avenue S., the truck volume declines to about 800 trucks
per day. An estimated 25 percent of these trucks are destined to businesses along S. Lander Street or Eighth
Avenue S. The remaining trucks pass through to Airport Way S. The relative importance of S. Lander Street as

an east-west connector could change following construction of an overpass at S. Lander Street over the BNSF
mainline as paxt of the FAST Corridor Phase tr program. However, this overpass is not likely to substantially
increase traffic east of Fourth Avenue. Sixth Avenue S. is a key route that trucks and other motorist use to
access eastbound Spokane Street and I-5. Traffic and truck volumes are highest at the south end ofthe arterial
near Spokane Street, and are also higher in the southbound direction. The truck volume on Sixth Avenue S.

north of Spokane Street is approximately 1,670 trucks per day (or approximately 1l percent of all traffic on
Sixth Avenue S.). North of S. Holgate Street, the daily truck volume is approximately 900 trucks per day. On
the section of Sixth Avenue S. between Royal Brougham Way and S. Holgate Street, a truck following survey
determined that about 70 percent of all trucks are destined to local businesses. Only about 275 trucks per day
travel through between S. Holgate Street and Royal Brougham Way. About one-half of all trucks using this
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section of Sixth Avenue S. are small trucks; many of these are likely generated by the Federal Express facility
located further south.

Two of the nation's largest railroads operate in Seattle: the Burlington Northern-Santa Fe @NSF) and

Union Pacific-Southern Pacific (UPSP). Near the Fifth Avenue S./E-3 busway, there are two primary spur

tracks that branch off the BNSF mainline to the north between I-5 and Fourth Avenue. These spur tracks

branch again north of Spokane Street to create approximately five separate nortl/south spur tracks between I-5

and Fourth Avenue. Two of the spurs are located on either side of Fifttr Avenue S (E3 Busway). Two

additional spurs extend across S. knder Street at approximately S. Seventh and Eighth avenues. These spurs

result in four tacks crossing at S. Lander Street between S. Seventh and Eighth avenues. Finally, one spur is

located along the west side of I-5 east of Airport Way S. According to BNSF staff, the tracks along either side

of the E3 Busway are relatively unused except for occasional storage by the BNSF Railroad. Also, the track

on the east side of the E3 busway is BNSF's whereas the track on the west side is operated by Union Pacific.

The Seventh and Eighth Avenue spurs are used regularly and serve approximately two train deliveries per day.

In the southern part of the light rail corridors, the existing BNSF and UPSP rail lines run parallel to and.

east of West Valley Highway and Interurban Avenue S. The tracks cross under I-5 at approximately S. 1308

Street and parallel I-5 on the west through the northern part of the City of Tukwila. The BNSF line has a

volume of approximately fwenty-six freight trains per day, and six Amnak passenger trains. The UPSP line

has a volume of approximately twelve trains per day.

Rail activity along the mainline tracks within the study zrea occurs 24-hours per day, seven days per week.

Although the Amtrak passenger trains have schedules, freight trains arrive and depart based on shipping needs

and mainline capacity constraints. Sound Transit is planning to begin weekday commuter rail service between

Seattle and Tacoma along the BNSFRailroad mainline by December 1999. Service between Seattle and

Everett would begin in mid 2001. On weekend days, the number of freight train crossings may be slightly

higher than weekday conditions and Amtrak train taffic would continue: however, the commuter rail trains

would not operate.

3.4.2 lmpacts and Mitigation

3.4.2.1 Truck Circalation Impacts

A summary of truck circulation impacts for each segment are provided below. The Transportation

Technical Report contains more detailed information. Refer to Section 4.2for information on property

displacements.

Segment A (Northgate to University District)

None of the four alternatives are anticipated to significantly impact truck circulation in the Northgate to

University District segment study area. The project would not impact the Freight and Goods Transportation

System (FGTS) identified above.

Segment B (University District to Westlake Station)

Neither the preferred alternative @1) nor other alternatives are anticipated to impact truck circulation in
the University District to Westlake Station segment study area. None of the routes would cross any of the

FGTS Roadways at-grade.

Segnent C (Westlake Station to S. McClellan Street)

The at-grade section of Alternative Cl.1 would impact truck circulation along S. Lander Street between

the E-3 Busway and Airport Way S. Alternative Cl.1 would require that left turns be prohibited to and from

all driveways and unsignalized streets adjacent to the rail line. I-eft-turn movements would be retained at the

signalized intersections of Sixth Avenue S. and Airport Way S. where traffic signals can separate vehicular and

train movements. The left-turn prohibitions would make access and egress to/from properties along S. Lander

Street and intersecting streets more difficult. However, because of the existing gnd of streets in the mea,

vehicles would be able to access all directions of travel, although they may have to "loop-the-bloclC'to do so.
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In order to accommodate right-turning movements, particularly by large trucks, some corner radii would need
to be increased. The light rail line in the center of S. Lander Steet would have the largest effect on those
businesses that rcly on the street right-of-way for maneuvering into loading docks. MacDonald Meats on the
south side of S. I-ander Steet is one business that would be affected since trucks now use much of the street to
maneuver into the loading docks. The weighing scale at Phoenix Oil Company would be affected since trucks
would no longer be able to access the scale or the fueling pumps from eastbound S. Lander Sheet. This
company provides a public truck scale and diesel fuel for trucks. New at-grade light rail crossings would be
constructed at approximately Sixth Avenue S. and Arport Way S. These would increase vehicular delay along
this well-used truck route between the North Duwamish area and S. Spokane Street where trucks access I-5
south.

Impacts to S. Massachusetts Street for Alternative C3 would be similar to the impacts on S. Iander Street
for Alternative C1.1. I€ft turn movements to and from S. Massachusetts Street would be prohibited and
vehicular delay would increase at the new at-grade rail crossings. South Massachusetts Street is used by fewer
trucks than S. Lander Sfeet; however, it is used as a primary access route to the adjacent King County Meto
Transit Bases.

Altemative C1.2 (prefened alternative) would locate the light rail alignment at-grade on the north side of
S. Lander Street. This alternative would require the prohibition of all movements to and from unsignalized
side streets and driveways along the north side of S. Lander Street. Field observation determined that there are
seven truck loading docks/doors/gates along the north side of S. Lander Street to be purchased under this
alternative. Most of these appeared to be inactive. Access to and from Eighth Avenue S. would also be
affected. Businesses that currently access Eighth Avenue S. from S. Lander Street would have to access it
from Airport Way S. and S. Stacy Street. Based on observations, approximately ten tmcks per hour could be
diverted. Since this alternative would preclude turning movements to businesses on the north side of S. I:nder
Street, it would likely dislocate the Phoenix Oil Company

Alternative C1.3 would elevate the light rail line along the north side of S. Lander Street. Columns
supporting the elevated structure would be along the north side of the street which would not preclude left or
right turning movements to and from adjacent businesses. Allowing full tuming movements would require
that the columns be located so that they do not impede side street intersections, driveways, or loading docks,
and that adequate sight distance around the columns can be provided. The elevated structure will need to
provide vertical clearance for trains at the Seventh and Eighth Avenue spurs (typically 23-ft minimum);
therefore, the clearance would also be adequate for all trucks. One business that is likely to be affected by this
rail alignment is the Phoenix Oil Company. Its scale is currently located within the right-of-way on S. I-ander
Street. Future columns along the north side of the street would either directly conflict with the scale, or make
it inaccessible to large trucks. The columns could likely be spaced such that they would retain all or part of the
access into the Phoenix Oil fueling bays; this would need to be confirmed through final design.

Alternative C1.4 would construct an elevated light rail line along the south side of S. Forest Street.
Columns supporting the elevated structure would be along the south side of the steel which would not
preclude left- or right-tuming movements to and from adjacent businesses. Allowing full turning movements
would require that the columns be located so that they do not impede side street intersections, driveways, or
loading docks, and that adequate sight distance around the columns can be provided. The elevated structure
will need to provide vertical clearance at the rail spur (typically 23-feet minimum); therefore, the clearance
would also be adequate for all trucks. One truck loading bay on the north side of the Gai's Bakery building
may be affected by this alignment. This loading dock is located at the west end of the building near the E3
Busway. An elevated alignment would turn from the E3 Busway onto S. Forest Street near this loading dock
and the column spacing may make it difficult or impossible for a truck to maneuver into this dock. This
building does have two other locations where large trucks can load.

East of Cornwall Place S., Alternative C23 and C3 would impact truck circulation along Rainier Avenue
S., which is classified as a'T-2' truck route (400 to 800 large trucks per day). This section includes the
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interchange at I-90 where left turn restrictions at many driveways and minor local access streets already exist,

Additional turn restrictions may be required with the proposed rail line.
Telephone surveys were conducted to characterize existing truck activity and identify potential truck

access impacts to businesses affected by Alternatives C2.3 and C3 on Rainier Avenue S. The snrvey results

indicate that truck movements for some businesses on Rainier Avenue S. would be impacted by the right-in,
right-out access restrictions. Information from these surveys will be used in more detailed design phases to

work with specific business/property owners to develop alternate truck routes. Since many businesses would
not be affected, this impact does not exceed the threshold level of significance.

Segment D (S. McClellan to Boeing Access Road)

The altematives would vary from S. McClellan Street to S. Graham Street. Alternatives Dl.lc , Dl.ld,
D 1. le (prefened alternative), and D 1 . lf would be at-gpde in the center of MLK Jr. Way for its entire length.

This alternative would impact truck circulation along MLK Jr. Way S., a T-4 truck route (8 to 24large trucks
per day). The location of the light-rail section, at-grade and in the center of MLK Jr. Way S., would preclude

most left-turn movements from businesses and driveways along the roadway. U-turns would be permitted for
passenger vehicles only at most signalized intersections to minimize the impact of mid-block, left turn
prohibitions. Additional delay to trucks is anticipated due to new at-grade light rail crossings at approximately

S. Hanford Street and S. Othello Street. Travel time increases for trucks would range from 0 to 4 minutes as a

result of the left-turn restrictions.
Alternative Dl.3 would be on elevated structure from S. McClellan Street south to S. Morgan Street. The

elevated structure is anticipated to be constucted with approximately 16.5-ft of vertical clearance, would be

adequate for this truck route. The elevated light-rail section in the center of MLK Jr. Way S. would preclude

most left-turn movements ftombusinesses and driveways along the roadway. Revisions to left-turn access

would be required. The at-grade lighrrail section in the center of MLK Jr. Way S. would impact truck
movementssimilartothosedescribedforAlternativeD.l.lc,Dl.ld,Dl.le,andDl.lfabove. Mostleftturn
movements would be prohibited which would likely increase travel time and delays for trucks due to changed

routing and direction of access to axea. Additional delay to trucks is anticipated due to new at-grade rail
crossings at approximately S. Othello Steet.

Alternative D3.3 would not adversely impact truck traffic along the northern section adjacent to Rainier
Avenue S. The rail line, south of S. Alaska Street, would be located at-grade in the center of MLK Jr. Way S.

This route would have similar truck impacts as described for Alternative D.l.lc above although for a shorter

length of roadway. Most left-turn movements would be prohibited which would likely increase travel time and

delays for trucks.
Alternative D3.4 would not adversely impact truck traffic along its northern sertion located along Rainier

Avenue S. and 37ft Avenue S. South of S. Raymond Street, at-grade sections would be constructed in the

cent€r of MLK Jr. Way S. to approximately S. Norfolk Street. This alignment would have similar truck
impacts as described for Alternative D.1.1 above although for a shorter length of roadway. Most left-turn
movements would be prohibited which would likely increase travel time and delays for trucks.

Telephone surveys were conducted to characterize existing tnrck activity and identify potential truck
access impacts to businesses affected by the at-grade light rail routes on MLK Jr. Way S. and Rainier Avenue

S. The survey results indicate that truck movements for some businesses on MLK Jr. Way S. would be

impacted by the right-in, right-out access restrictions. Information from these surveys will be used in more

detailed design phases to work with specific business/properly owners to develop alternate truck routes. Since

many businesses would not be affented, this impact does not exceed the threshold level of significance.

SegmentE (tukwila)
Boeing Access Road is an over-dimensional truck route in South Seattle connecting I-5 to E. Marginal

Way. Consequently, at least 20 ft of vertical and horizontal clearance would be maintained at the Boeing

Access Road to accommodate the over-dimensional truck movements in Alternatives E1.1, El.2 andBZ.
Location of the elevated (El.l-the preferred alternative, and El.2) and at-grade @1.l-the preferred
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alternative) light mil trackway in the center of Tukwila International Boulevard would preclude left-turn
movements from businesses and driveways along the roadway. Left-turns would be restricied to signalized
intersections. U-turns would be permitted for passenger vehicles only at most signalized intersections to
minimize the impact of left-turn restrictions. Travel time increases for trucks would range from 0 to 4 minutes
as a result of the left-turn restrictions, since some trucks would be diverted to other non-residential arterial
roadways.

Telephone surveys were conducted to identify potential truck access impacts to businesses affected by the
at-grade light rail routes on Tukwila International Boulevard. The survey results indicate that truck
movements for some businesses on T\rkwila International Boulevard would be impacted by the right-in, right-
out access restrictions. Information from these surveys will be used in more detailed design phases to work
with business/property owners to develop alternate truck routes. Since many businesses would not be affected,
this impact does not exceed the threshold level of significance.

No significant impacts to truck circulation are anticipated for Alternatives E2 and E3.

Segment F (SeaTac)

Alternative Fl, which is at-grade and in the center of International Boulevard, would preclude most left-
turn movements from businesses and driveways along the roadway. U-turns for passenger vehicles only would
be permitted at all signalized intersections to minimize the impact of left-turn restrictions since most trucks
would be required to divert to other non-residential arterial roadways. Travel time increases for trucks would
range from 0 to 4 minutes as a result of the left-turn restrictions, since some trucks would be required to divert
to other non-residential arterial roadways. Alternatives F2.1,F2.2,F2.3,F3.1, and F3.2 would consist
primarily of off-road elevated sections and few impacts are expected.

Maintenance Base Ml-A: S. Lander Street

This option would require the vacation of S. Stacy Street between Sixth Avenue S. and Eighth Avenue S.

Trucks that now use this street to access local businesses east of Eighth Avenue S. would have to divert to
Airport Way S.

Maintenance Base Ml-B: S. Lander Street

This base option would be located between Airport Way S., Eighth Avenue S., S. Lander Street, and S.

Holgate Steet. It would require vacation of S. Stacy Street and S. Walker Street between about Seventh
Avenue S. and Airport Way S., as well as the vacation of Eighth Avenue S. between S. Lander Street and S.

Stacy Street. Trucks that now use these streets to access businesses west of Seventh Avenue S. would have to
access the area via Sixth Avenue S. and S. Stacy Street. Since S. Stacy Sneet would dead-end at the
maintenance base, it is likely that a turn-around to accommodate large trucks and fire apparatus would be
required.

Maintenance Base Ml-C: Atlantic/Central

The Atlantic/Central Maintenance Base would require vacation of Sixth Avenue S. between S. Holgate
Street and S. Massachusetts Street. Sixth Avenue S. is a route that trucks and other motorists use to access
eastbound Spokane Street and I-5. Traffic and ruck volumes are highest at the south end of the arterial near
Spokane Street, and are also higher in the southbound direction. The majority of truck traffic now using Sixth
Avenue S. between Royal Brougham Way and S. Holgate Street is destined to local businesses along Sixth
Avenue S. and S. Massachusetts Street. About 275 trucks per day now use this street to pass through between
S. Holgate Street and Royal Brougham Way. Given many of the changes proposed in the area, such as the SR
519 projec! some of these through trucks are likely to divert to other routes. Therefore, only about 200 trucks
per day would be diverted by the vacation of Sixth Avenue S. (about one-half of all trucks using Sixth Avenue
S. are small trucks).
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Maintenance Base Ml-D: Rainier Brewery/Roadway Express

This base option would be located from just south of S. Forest Street to south of S. Hinds Street and from
about Seventh Avenue S. to Airport Way S. It would require the vacation of S. Hanford Street, S. Horton
Street, and S. Hinds Street. Since all three of these streets would dead-end at the maintenance base, it is likely
that turn-arounds to accommodate large trucks and fire appiuatus would be required at the end of the street. All
truck access to businesses located west of the maintenance base would be from Sixth Avenue S.

Maintenance Base Ml-E: Rainier Brewery/Airport Way

Alternative Ml-E would require the vacation of S. Hanford Street. A turn-around on S. Hanford Street

east of Sixth Avenue S. would likely be required to accornmodate large trucks and fue apparatus. This base

alternative would also require relocating Airport Way S. to he east between S. Forest Street and about S. Hinds
Street. If this alternative is constructed, Sound Transit would own properties on both sides of the existing

Airport Way S. Therefore, access to adjacent properties would not be affected by this change. As previously

discussed, through traffic on Arport Way S. should be maintained throughout construction to maintain access

to properties located elsewhere along Airport Way S.

3.4.2.2 Signiftcant Unavoidable Truck Circulation Impacts

The at-grade route along the north side of S. Lander Street between the E3 Busway and Airport Way S.

would preclude access to businesses from the north side of the street. Several of these businesses are already

assumed to be acquired for Maintenance Base M1-A or Ml-B. Alternative access could be established to

remaining businesses. The elevated routes (S. I^ander Street or S. Forest Street) would maintain access to most

businesses, with a few exceptions.

3.4.2.3 Impacts to Railroad Muinlines and Spur Tracks

With the preferred alternative, impacts to freight rail activity or facilities are only expected in Segment C,

as described below. The preferred alternative would also cross the BNSF railroad mainline in Segment E;

however, the light rail operation would not impact the freight rail activity.
No adverse impacts to freight railroad activity or facilities are anticipated for Segment A connecting

Northgate to the University District or for Segment B connecting the University District to Westlake Station.

The alternatives for Segment C between Westlake and S. McClellan Street pass through the eastern edge

of a key industrial area of Seattle. There are numerous rail mainline tracks and spur tracks serving businesses

throughout the area. Alternatives Cl.l and Alternative C1.2 (the preferred alternative) would cross several

BNSF Railroad spur tracks at approximately S. Lander Street between the E-3 Busway (Fifth Avenue) and

Beacon Hill. Spur ftacks exist along both sides of the E-3 Busway which are occasionally used for rail car

storage. The spur track located on the east side of the E-3 Busway will be removed to accommodate the

separation of light rail,hus operations. Alternative Cl.1 and C1.2 (the preferred alternative) would also cross

four tracks that extend across S. I-ander Street at approximately S. Seventh and Eighth Avenues. The Seventh

and Eighth Avenue spur tracks are currently used to make deliveries twice daily. The proposed light-rail
operation would have tains crossing these tracks at a 90degree angle from 5:00 A.M. to 1:00 A.M. on four to
twelve minute headways in each direction (the time between consecutive train crossings). The light rail
operation would likely impact the freight delivery activity on these spur tracks. Deliveries would either need

to be made in small sections that could be cleared between light rail arrivals, or the deliveries would need to be

made between 1:00 A.M. and 5:00 A.M. when the light rail system is not operating. Additional rail storage and

a small switch engine (which would remain captive north of the light rail alignment) may be needed on the

affected section of rail line to maintain frequent service to the rail customers north of S. Lander Street.

Operation of Alternative C 1 . 1 or C 1 .2 (the preferred alternative) is not expected to adversely impact rail
operations along the E-3 Busway (Fifttr Avenue) spur tracks on the west side since freight activity is light on

these spur tracks. The elevated light rail alignments along either the north side of S. Lander Street (C1.3) or
the south side of S. Forest Street (C1.4) would not affect freight rail operations in the vicinity.
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No adverse impacts to freight railroad activity or facilities are anticipated for Segment D between S.
McClellan Steet and the Boeing Access Road.

All of the altematives would cross the BNSF Railroad mainline at least once through a portion of T\rkwila.
Alternative E2 would cross the tracks three times on elevated structure and would be located adjacent to the
eastern most set of tracks. The light-rail operation is not expected to impact the freight rail activity since the
alignments would not cross at-grade. Howevel some limited impacts may occur during construction of
elevated and adjacent sections.

No adverse impacts to freight railroad activity or facilities are anticipated for Segment F in SeaTac.

The M-1A maintenance base option would relocate and reconfigure the freight rail lead tracks and storage
tracks in the 7th Avenue Yard. This would result in the loss of approximately 3,500 lineal feet of freight rail
storage: Sound Transit would work with BNSF to identiff a replacement location for these storage tacks. One
possible location is along an existing BNSF rail lead south of Industrial Way. The replacement lead tracks and
storage north of S. Lander Street would serve businesses located north of S. Holgate Street.

3.4.2.4 Signiftcant Unavoid.able Adverse Railroad Impacts

Alternatives Cl.1 and C1.2 (the preferred alternative) are the only alternafives with potentially significant
unavoidable adverse impacts to existing rail operations. This impact is created from the at-grade crossing of
four freight rail spur ftacks across S. l^ander Street. Although these spur tracks receive little use, light rail
operations would likely impact the schedule of freight delivery activity on these spur tracks.

3.5 NAVIGABLE WATERWAYS

3.5.1 Affected Environment

The Ship Canal Bridge connects Puget Sound with Lake Washington and serves many water-dependent
businesses and marinas in Interbay, Ballard, Fremont, Lake Union, Portage Bay, Kirkland, Kenmore and
Renton. Shipping activity in the ship canal ranges from small recreational vessels to lmge industrial vessels.
The ship canal does not accommodate container ships due to vessel size limitations at the Ballard locks. The
canal is a regulated water level waterway. It is also a Federally-regulated navigable waterway with delineated
combined bulkhead and pier lines, and a navigation channel defined by a vertical and horizontal clearance
envelope which a new bridge structure must clear unless a modification to the navigation clearances are
obtained from the responsible government agencies. The vertical clearance of the I-5 Ship Canal Bridge is 127

ft.
The Duwamish River is heavily used for tug and barge travel. Vertical navigational clearances (based on

rnean high water) provided by the U.S. Coast Guard for bridges crossing the Duwamish River are listed below:
r Spokane Street Bridge - 55 ft ofvertical navigational clearance

e West Seattle Freeway - l4O ft. of vertical navigational clearance

r Burlington Northern Bridge - 8 ft of vertical navigational clearance (this bridge is kept in the open
position except during train crossings)

o First Avenue S. Bridges - 24 to 35 ft of vertical navigational clearance

. 16ft Avenue S. Bridges -20 to30 ft of venical navigational clearance

At the mouth of the Black River in Tukwila, the Duwamish River converges with the Green River. Use of
the Green River is currently limited to small recreational boats. In general, minimum vertical clearances, as

required by King County, are based on the 100-year flood elevation plus six feet of freeboard.

3.5.2 lmpacts and Mitigation
The prefened and other light rail alternatives could impact navigable waterways in Segments B and E, as

described below.
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Navigable waterways crossed by light rail routes are limited to the Lake Washington Ship Canal and the
Duwamish and Green Rivers. Primary factors affecting navigation along these waterways include horizontal
and vertical clearances provided between bridge piers and between the surface of the water and the bottom of
span, respectively. Navigation could also be affected by the placement of the span relative to the navigational
channel and by the placement of bridge piers relative to the piers of existing spans immediately upstream and
downstream of the proposed span. High, mean and low water levels can lead to changes in potential
navigational impacts. Segments B and E are the only segments in the proposed light rail corridor that would
cross the Lake Washington Ship Canal, Duwamish and Green rivers.

None of the Segment A, C, D, or F routes would cross navigable waterways.
In Segment B, Alternative 81 and B2.2 would tunnel under the Lake Washington Ship Canal. Altemative

B2.1 would cross over the canal on a new bridge approximately parallel to, and with similar vertical clearance
as the existing I-5 Ship Canat Bridge.

In Segment E, the various alternatives all require elevated light rail crossings of the Duwamish and/or
Green Rivers. For Alternatives El.1 andEl.2, the light rail would cross over the Duwamish River about 50 ft
east and upsteam of an existing (soon to be replaced) Tukwila International Boulevard bridge and between S.

112ft Street and S. 116h Street. For Alternative E,2, light rail would cross over the Duwamish River about 300
ft east of and upstreary of an existing East Marginal Way S. bridge and between S. 115th Street and S. 116ft
Street. Along S. 142no Street, theE2 route would rise up and cross over the Green River, a stretch of the BNSF
and LIP tracks and right-of-way, then over the Black River to touch down about 100 ft from the south side of
the Black River. Further south, E2 would again cross over the Green River near West Valley Highway and
686 Avenue S. Alternative E3 would cross the Black River in the vicinity of S. 143'd Street. Further south,
Alternative E3 would also cross over West Valley Road, the Green River and S. 164th Street.

3.5.3 Mitigation Measures

Conceptual designs avoid impacts to navigable waterways. No mitigation is required; however, Sound
Transit will coordinate with the U.S. Coast Guard through the design phase and construction.

3,5.4 Significant Unavoidable Adverce Navigable Waterways lmpacts
No significant unavoidable adverse impacts would occur.
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4. Environmental lmpacts and Mitigation

4.1 LAND USE AND ECONOMIG ACTIVITY

4.1.1 AffectedEnvironment

4.1.L1 Ertsfing Regional Land Use Patterns

The proposed light rail project passes through the state's most intensively developed region. Land
uses in the project corridor include concentrations of retail and commercial uses, single-family and
multi-family residential areas, the region's largest institutional facilities, and areas of
industrial/manufacturing land uses.

All alternative routes pass through downtown Seattle, the employment hub of the city and region
with approximately 2,000 businesses occupying nearly 6 million ft2 of retail space; 30 million ft2 of
office space; 9,000 hotel rooms; and a daily employment/visitor population of over 150,000 people
(Downtown Seattle Association 1998). The Washington State Convention & Trade Center, also
downtown, is the largest convention facility in the Northwest. It attracts one-half million
delegates/visitors each year.

The full-length light rail line alternatives would be adjacent to at least one and possibly two
regional shopping/employment centers-Northgate Mall in Seattle and Southcenter Mall in Tukwila.
The project would also pass through SeaTac's proposed City Center and employment hub along
International Boulevard; it would potentially access a manufacturing employment center near the
Boeing Access Road, and the Boeing Campus office development at the Longacres site.

Four major universities or colleges and four regional hospital campuses are adjacent to the
potential routes, including the University of Washington, the largest educational facility in the
Northwest. The University's daily on-campus population is 50,000 people. The University of
Washington's Husky Stadiurn, also on campus, seats 75,000 fans.

Alternative routes would provide access to Seattle Center, a74-aere urban park that hosts 8
million visitors annually. The route would potentially serve three professional sports facilities
(completed, under construction, or permitted) and Sea-Tac Airport, which accommodates over 24
million passengers per year and more than 1,000 flights per day.

See Section 4.I.1..4 for a more detailed description of existing land use in each segment.
Appendix L includes maps of existing land uses near the proposed routes and stations.

4.1.1.2 Trends in Population, Employmeng and Economic Activity

Population

The Puget Sound Regional Council (PSRC) has prepared long-range population, household, and
employment forecasts for the four-county Puget Sound Region (King, Kitsap, Pierce and Snohomish
counties). As Table 4.1-1 shows, population in the region is expected to increase by nemly 1.2 million
people between 1995 and 2020, a25-year increase of approximately 39 percent, or 1.3 percent per
year. The greatest growth is projected to occur within King County (an additional 472,673 residents),
followed by Snohomish County (307,307), Pierce County (260,798) and Kitsap County (119,935).
King County is forecast to have about half of the total regional population in 2020 (more than Kitsap,
Pierce and Snohomish counties combined).

Households

Housing units are expected to increase region-wide by nearly 574,000 between 1995 and 2020, an
increase of 49 percent or 1.6 percent per year (Table 4.1-l).

Consistent with national trends, the region's average household size is expected to decrease from
2.57 people in 1995 to 2.42 people in 2O2O, a drop of nearly six percent over the 25-year period.
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Employment

Between 1995 and 2020, the region is expected to gain 632,000 jobs, a25-year increase of 40
percent, or approximately 1.4 percent per year (Table 4.1-D. King County is expected to experience

the greatest job growth (an additional372,493jobs), followed by Snohomish County (107,809), Pierce

County (107,766), and Kitsap County (43,97L). The greatest share of new jobs (about 59 percent) will
be in King County.

Total Change Change

Population
King
Kitsap
Pierce

1,596317 r,686,234
209,263 228,79s
639,838 693,473

52.8 2,969A50
7.2 329,198

2r.7 900,636
18.4 833,661

50.1
8.0

21.8
20.2

472,673 29.6
119,935 57.3
260,798 40.8
307,307 58.4Snohomish 526,354 587,065

Resion 2,972,231 3,195,567 100.0 4,132,945 100.0 l,160,714 39.1

Ilouseholds
King
Kitsap
Pierce
Snohomish

66r,023 706,254
76,98r U,69s

235,434 256,215
195,078 218,442

55.8 937,954
6.7 128,690

20.2 349,365
r7.3 326,014

100.0 r,742,o23

276,931 4r.9
51,7W 67.2

rt3,93r 48.4
130,936 6t.r
573,508 49.1Resion I,168,515 1,265,606

53.8
7.4

20.1
18.7

100.0

Household Size
King
Kitsap
Pierce
Snohomish
Region

Employment
King
Kitsap
Pierce
Snohomish
Reeion

1,048,040 1,123,512 66.0
84,444 89,621 5.3

245,691 267,323 r5.7
t95,596 22r,Ur 13.0

r.573,770 1,702,297 100.0

2.L7
2.50
2.49
2.53
aAa

7A20j33 64.4
128,415 5.8
353,457 16.0
303.405 13.8

2,205,810 100.0

2.37
2.@
2.61
2.67
2.57

2.34
2.62
2.60
2.65
2.55

N/A
N/A
N/A
N/A
N/A

-0.20
-0.14
-0.12
-0.14
-0.15

372,493
43,971

107,766
107,809
632,MO

-8.4
-5.1
4.6
-5.1
-5.7

N/A
N/A
N/A
N/A
N/A

35.5
sz:r
43.9
55.1
40.2

Source: Puget Sound Regional Council, 1995 Population and Employment Forecasts for the Central Puget Sound Region. August
1995.

Income

ln 1996, the most recent available year, median household income in the region was estimated to
be $48,067 (Table 4.1-2). In 1996, median household income in King County was estimated to be

$51,103, or 6.3 percent greater than the regional average. Snohomish County had an estimated

median household income of $48,798, or 1.5 percent above the regional median. Kitsap and Pierce

county households earned 12,8 percent and 1 1.8 percent less than the regional median, respectively.

Light Rail Project Area Demographic and Economic Trends

Population, housing, and employment trends for the light rail project area segments are shown in
Table 4.1-3. Data for Seattle segments are compiled for neighborhoods. The table provides estimates

for 1997 and,a2020 forecast based on PSRC regional projections. In each jurisdiction, the light rail
project area is defined to be those PSRC Transportation Analysis Tnnes that include portions of the

light rail route. Thus, the information shown will differ from the population, housing, and

employment within the city boundaries of Seattle, Tirkwila, and SeaTac. Project area boundaries for
each segment are shown in Figure 2.1-1.

Population and housing growth are expected to be highest in the Alternative 92 area-
University/[,ake Union/Denny Regrade, with total growth over the 23-yen forecast period of 24,790
residents and 18,346 housing units. Segments C and F would have the second and third highest
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population growth. Population and housing are forecast to grow the least in the Alternative El ar:ea-
Tukwila, Tukwila International Boulevard, with 5,210 residents and2,7l0 housing units over the
forecast period, followed by E3 and E2.

For employment, Segment C - downtown Seattle/Duwamish, is expected to experience the most
growth by 2020 with70,322 additional jobs. Segments El - Tukwila, Tukwila International
Boulevard, and D - Beacon Hill, Columbia City, Holly Park, Rainier Beach, are expected to grow
least, adding an additional 5,486jobs and 9,049jobs, respectively.

The forecasts reflect implementation of a regional high-capacity transit system. However,
distribution of regional population, housing, and employment growth over the period 1997-2O2O is
only marginally affected by high-capacity transit assumptions. The forecasts are based on extensive
time-series data covering the period 1958-1993 as well as national trends and forecasts. In addition,
forecasts are subject to extensive review and revision by localjurisdictions, based on their
comprehensive plans and knowledge of local conditions. Implementation of a high-capacity transit
system may affect the location, and possibly the timing, of new growth. PSRC's 2020 forecasts
reflect the assumption of a high-capacity transit system serving the Capitol Hill area in Seattle and the
Tirkwila International Boulevard corridor in T[kwila as well as commuter rail servicing Longacres
and light rail between Bellevue and SeaTac serving Southcenter. These assumptions would be
reflected in growth forecasts developed for Alternatives 81, El,E2, and E3 respectively. Growth
estimates developed for route alternatives along South Lake Union in Seattle @2) will not reflect
location ofhigh-capacity transit along this corridor.

Table 4.1-2
tnnu *"ttoo" 

"o##rurto.o-?3if-"r"r"u*uo o, * u,
County Region Region

King
Kitsap

Pierce

$63,874

$49,83s

$50,n2
$56,843

$58,933

108.4

84.6

85.3

96.5

100.0

$51,103

$41,918

$42,394

$48,798

$48,067

106.3

87.2

88.2

101.5

100.0

Snohomish

Puget Sound Regron

Source: 1996 Puget Sound Regional Council Household Income Prelirrinary Estimates, Table A1.

4. I. 1.3 Trends for Otfice./RetaiUResidential Development

Approximately 1.5 million ft2 of low-rise office development has been added to the regional
inventory within the past few years. Demand for office space remains high, and vacancy rates low at
about 5 percent. In downtown Seattle, 23 projects with approximately 5 million ft2 of office space are

either under construction or planned. This would add approximately 15 percent to the existing supply.
In the Northgate area" approximately 380,000 ft2 of office development is planned. Additional office
growth is also planned in the Longacres area and in Sealac's proposed City Center.

Much of the recent retail growth occurring in the light rail corridor has been in neighborhood
shoppilrg centers (defined as less than 100,000 ft2). However, several major development or
redevelopment projects have recently been completed in downtown Seattle (840,000 ft) and
additional development, either under construction or planned, includes approximately 411,000 ft2 of
retail development in downtown Seattle, and 1,4(X),000 ft2 in ttre Northgate area. Sigfficant retail
growth is also occurring in Tukwila chiefly near Southcenter Mall including a312,0ffi ft2 business
paxk.
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Table 4.1-3
Population. Housing, and Employment in Link Proiect Area

Altern ativell{ei ghborhoods 1997 2020
1997-2020 1997-2020

Change YoChange

A - Northgate/Roosevelt Neighborhoods

Population

Housing Units

Employment

81 - Universif/Capitol llill Neighborhoods

Population

Housing Units

Employment

Population

Housing Units

Employment

C - Downtown/Duwamish Neighborhoods

Population

Housing Units

Employment

Population

Housing Units

Employment

E1 - Tukwila International Boulevard Neighborhoods

Population

Housing Units

Employment

E2 - Interurban Ave. Neighborhoods

Population

Housing Units

Employment

E3 -MLKJr. Way S.Neighborhoods

Population

Housing Units

Employment

F - SeaTac Neighborhoods

Population

Housing Units

Emolovment

30,076 36,637

13,979 18,142

17,173 29453

52469 65,146

25,889 34483

61,186 82905

32,762 57,552

12,934 31,280

81J87 r05,r92

11,635 27,913

4,697

r69,330

16,969

239,652

14,220

6,570

13,280

14,300

7,390

43,4W

r5,550

7,820

50,910

36,621

17,353

s2477

6,561

4,163

12,280

12,677

8,594

21,7t9

24,7m

18,346

23AOs

16,278

12,272

70,322

8,085

3,567

9,U9

5,210

2,710

5,486

5,900

3,360

t7,879

5,750

3,290

21,o35

13,844

7,744

n,t4r

aA

33

35

76

142

29

140

261

42

15

19

39

58

70

70

70

83

70

59

73

70

61

81

107

22

30

72

82 - Universityllake Union/Denny Regrade Neighborhoods

D - Beacon IlilVColumbia Cityillolly ParklRainier Beach Neighborhoods

54,691 62,776

19,237 22,8M

22,915 3r,9@

9,010

3,860

7,794

8,400

4,030

25,521

9,800

4,530

29,875

22,777

9,609

25,336
t The light rail segment population, housing, and employment estimates for 1997 and 2020 were develop{ froln ISRC

regionlal forecaslts and ieihnical work by ECONorL[wdst, 1998; Bert & Associates, 198; and Crandall Arambula PC
an-d Leland Consulting Group, 1998. It should be noted that the year 2020 regional forecasts were developed under
federal euidelines andwith oversight from the Regional Economic Advisory Committee to ensurc a general consistency
with loc-al comprehensive plans. fhe forecasts wele adopted in 1995 and were used in the developrrent of the
Metropolitan iransportation Plan and Vision 2020 Update.
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The commercial retail market within the North Rainier Valley has been relatively healthy over the
last several years. Commercial land uses are located primarily along Rainier Avenue South and
generally concentrated in the commercial nodes at S. McClellan Steet and S. Charlestown Street.
The North Rainier Valley, including Columbia City, has experienced increased private investment and
economic development. Several national retail chains have moved to the area, including Long's Drug
Store, QFC, Starbucks, Eagle Hardware and Hollywood Video. Other developments include the new
Rainier Mall, located on Rainier Avenue S. at S. Genesee Street. In contrast, there has been little new
retail development in other Southeast communities such as Rainier Beach.

T\vo professional sports facilities with seating for a total of 120,000 fans have either been recently
completed (July 1999) or are planned immediately south of downtown Seattle. In addition,
approximately 980 new hotel rooms are currenfly proposed for downtown Seattle (700 hotel rooms
were added within past two years). This planned growth equates to approximately 10 percent of the
current supply of downtown hotel rooms. Hotel rooms planned for areas outside of downtown Seattle,
include 200 at Northgate, 375 in the Southcenter vicinity, and 605 at SeaTac.

Approximately 8 million ft2 of institutional development is either under construction or planned.
This includes major additions to hospitals and colleges, new governmental buildings, and convention
and cultural facilities.

The demand for housing in the study area remains strong. Much of the new housing that has
occurred in the late 1990s has been multi-family or smallrscale single-family development-
redevelopment. Within the past two years, downtown Seaule has seen approximately 1,200 housing
units built. Approximately 4,000 units are either under construction or planned. In the Northgate
area, several major multi-family residential developments are planned totaling approximately 850
units. Under current zoning and its designation as an urban center, the Southcenter area is expected to
see increased multi-family residential development, chiefly near water amenities. In the Rainier
Valley, the 1,200-unit mixed-income Holly Park redevelopment will replace 900 units of public
housing.

4.1.1.4 Existing Land Use Patterns/IlIajor Acfivity Sites By Segment

The existing land use patterns, by light rail study area segmeng include land uses adjacent to the
proposed corridor, land uses within one-quarter mile of station locations, and land use types in the
vicinity of proposed maintenance facilities. Specific percentages of land uses by segment appear in
Appendix L tables; figures showing land use patterns are also included in Appendix L.

Segment A (Northgate to University District)

Land use character differentiates three areas in this segmenfi Northgate Station to N.E. 75th

Steeq N.E. 75d Street to Roosevelt Station; and the Roosevelt Station to N.E. 45ft Station. The
Northgate section is largely within the I-5 right-of-way. I-5 travel lanes are located immediately west
of the routes, and land uses to the east are primarily single-family residential. From N.E. 75& Street to
Roosevelt land uses east of the route include single-family residential, a churcho and the Roosevelt
commercial area; the travel lanes of I-5 are to the west. Predominant land uses close to the south at-
gtade section include I-5 right-of-way to the west and single-family residential to the east. Other land
uses in this area include parkland associated with Ravenna Boulevard and a church. knd uses near
the proposed light rail tunnel vents include a church, residential (multi-family, duplex/triplex and
single-family housing), and several surface parking lots.

Northgate Station (all routes). TWo major activity sites occupy 50 percent of the land use
surrounding the Northgate Station-a regional shopping center and institutional uses. Norttrgate Mall
contains 1.1 million ft2 of retail space and plans exist to expand by an approximate 1.1 million ft2.
Institutional uses near this station include North Seattle Community College, the Northwest Hospital
Outpatient Clinic, and the North Seattle Police Precinct Station. The station area is divided by the I-5
right-of-way, which restricts access between the mall on the east and the college, clinic, and precinct
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station on the west. Other major land uses include neighborhood commercial areas along N.E.
Northgate Way, both east and west of I-5; office buildings located west of I-5 and southeast of the
proposed station; and high-density multi-family west of I-5, north of N.E. Northgate Way, and
southeast of the proposed station location.

Roosevelt Station (all routes). While the most prevalent land use in the study area surrounding
the three sites for this station is low-density residential (5 to 8 dwelling units/acre) and multifamily
residential (14 to 18 dwelling units/acre), the character in the immediate area of the stations is
neighborhood commercial. Key land uses proximate to these three sites include a mix of
retaiVservices uses located along N.E. 65'Street and Roosevelt Way N.E. Two public schools

operate within this study area-Roosevelt High School (located between 12e and 15s Avenues N.E.
and north of N.E. 65ft Stree| and Marshall Alternative High School (located on Ravenna Boulevard
west of I-5). Open space nem these station locations includes Ravenna Boulevard and Cowen Park.

Segment B (University District to Westlake Station)

This segment has two possible routes-a Capitol Hill route @l-preferred alternative) and a Seattle

Center/South Lake Union route (B2.1, 82.2). The land use pattern along the Capitol Hill corridor
includes retail commercial, institutional, and multi-family residential. The half-mile portion of this
segment from the N.E. 45th Shtion to the Pacific Station is bordered primarily by the University of
Washington. Other uses include multi-family and parking associated with retail located along
University Way. South of the Pacific Station, the route would tunnel beneath Portage Bay, Capitol
Hill, and First HiIl. These areas contain one of Seattle's largest concentrations of institutional, multi-
family, and commercial/retail uses. In addition to the University of Washington, eight major activity
sites are located along portions of this segment, including Cornish College of the Arts, Seattle Central
Community College, Seattle University, Swedish Medical Center, Virginia Mason Medical Center, St.

James Cathedral, O'Dea High School, and the Washington State Convention & Trade Center.

The Seatfle Center/South Lake Union route includes two Portage Bay crossing options - a bridge
(82.1) or a tunnel @2.2). The bridge would extend west from N.E. Campus Parkway over Portage
Bay. One of the University of Washington's largest residence halls (Terry-Lander) is located
immediately south of the station. [.and uses in the immediate bridge vicinity include residential
(single-family, multi-family, and houseboats), marine-related commercial businesses, rowing clubs,

and retail. The portion of this route west of I-5 includes office and medical uses and single-family
residential. Uses along the Mercer StreeVSeattle CenterAilestlake portion include offices, general

commercial, light industrial, and industrial./warehousrng supply businesses. Major activity sites

include the Fred Hutchinson Cancer Research Center, the former U.S. Naval Reserve Center complex,
and the Seattle Center.

N.E.45th Station (all routes, preferred alternative). This station would be located on or
adjacent to the northwest corner of the University of Washinglon campus, the largest university in the

Northwest with a campus area of about 650 acres. Campus-related land uses comprise approximately
45 percent of the area surrounding this station and include the Burke Museum; a large surface pa*ing
area; the site of the University's new 2@,000 ftzIraw School Building; and Parrington Lawn, a6-asre
open space located south of the parking lot. Other major land uses within the station area include
commercial./retail businesses, residential (multi-family housing), churches/other institutions, and
commercial or University-related parking. Commercial land uses, which comprise approximately 30
percent of the station area. areconcentrated in a two-block-wide area west of 156 Avenue N.E.
(centered around University Way) and in an 8-block area along N.E. 45th Steet from west of 15ft
AvenueN.E.

Pacific Station @la (preferred alternative), Blb, anilB,2.2'1. Approximately 90 percent of the
land use surrounding this proposed station is University-related and includes the University's new
Physics and Astronomy Building, the health sciences complex, new buildings associated with the
University's schools of Oceanography and Fisheries (under construction), and University-related
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parking. Commercial and retail businesses constitute roughly 5 percent of the area and multi-family
residences make up another 5 percent. The Burke-Gilman trail, a regional trail thai extends from the
Ballard Community in Seattle to Redmond, and a small public park/viewpoint are also located
adjacent to this station.

Roy/Aloha Potential Station (Blb). This potential station is located on the preferred Bl route,
but is not included in Sound Transit's preferred alternative. Land use near this potential station
includes residential, commercial, and institutional uses. Multi-family and single-family housing
comprises approximately 75 percent of this area and is generally located north, east, and west of the
potential station site. Commercial retail uses (15 percent) are located in a one-half to two-block-wide
corridor that extends along Broadway south from E. Roy Street. Institutional uses (Cornish College of
the Arts and Lowell Elementary School) are located near this station, together with a portion of
V-olunteer Park. Proposals for redevelopment in the area include an expansion of Cornish (204,000
ft2; and construction of Broadway Plaza(a6-story mixed-use complex) at the north end of Broadway.
Much of the atea north of the station is within Seattle's Harvard/Belmont Historic District.

Capitol Hill Station (Bla - preferred alternative) and Blb. Land use near this station includes
commercial, institutional, residential, warehouse, and park. Retail businesses comprise roughly one-
half the study area located along Broadway Avenue south and north of the station site and along
several east/west streets. Multi-family housing comprises about one-third of the study area and Seattle
Central Community College, limited industriaVwarehousing, a reservoir, and parks make up the
balance. Parks near this station comprise a 6-square-block area, which includes the existing Lincoln
Reservoir. The City is considering "lidding" this reservoir and developing an 8-acre park on the lid
(Cal Anderson Park).

First Hill Station (Bla - preferred alternative) and Blb. The pattern of land use in the vicinity
of this station includes a mix of institutional uses, high-density multi-family housing, parking (surface
and structured), and retail. Institutional uses comprise approximately one-third of the area and include
Seattle University; Swedish, Virginia Mason, and Harborview medical centers; three large churches-
St. James Cathedral, First Presbyterian, and Fourth Church of Christ-Scientist; O'Dea High School;
and the Frye Art Museum. Multi-family housing constitutes one-quarter of the area and retail uses
located along Madison Street, James Street, Union Street, Pike Street, and Broadway comprise the
remainder.

Campus Parkway Station (B2.1). Most of the area surrounding this station contains University
of Washington facilities. Other uses include commercial businesses/retail shops, single- and low-
density multi-family housing, the Burke-Gilman trail, and churches. The area within several blocks
north of N.E. Campus Parkway consists of residential and commercial uses. Land uses south of the
parkway along Portage Bay include University facilities and marine-related commercial and industrial
businesses.

Eastlake Station @2.1 and 82.2). The area surrounding this station consists of single- and
multi-family residential, commercial, and institutional land uses. Iand uses west and southwest are
mainly office and marine-related commercial uses, and marine-related industrial businesses. In this
area I-5 is cut into the steep hillside along the west side of Capitol Hill, and it divides the study area.

Land uses northeast, northwest, and south of I-5 are mainly residential (single- and multi-family). St.
Mark's Cathedral and St. Mark's greenbelt are east of I-5. Other land uses in the area include
National Oceanographic and Atrnospheric Administration's Pacific Marine Center, several churches,
and the Fred Hutchinson Cancer Research Center. Southwest of the station. most land uses are
commercial, including restaurants, a hotel, retail, and marinas.

South Lake Union Station @2.1 and 82.2). The area surrounding this station is primarily
commercial, industriaVwarehousing, and supply. Roughly one-third of the study area is general
commercial uses. Institutional uses comprise the balance. The area northwest of Mercer Street
includes industrial manufacturing, auto dealerships, institutional uses (the former U.S. Naval Reserve

I0/22/1999 Central LinkFinalEIS
4. Environmental Impacts and Mitigation



Center complex), several gas stations, retail uses, and general commercial/industriaUwarehousing.
The Reserve Center and associated property is in the process of being conveyed to the city for a future
park. South of the station, the pattern of land uses consists of a mix of industrial/warehousing supply

businesses, services, and general commercial uses including a large auto towing yard and auction

business.
Seattle Center Station @2.1 and 82.2). Fifty percent of the area surrounding this station

consists of the 74-acre Seattle Center. Other land uses include general office/commercial uses, high-

density residential buildings in the northern portion of the Denny Regrade, and a large utility
substation. Immediately west of the station is the KOMO broadcast studio, which occupies nearly the

entire block; the east half of this block is currently being redeveloped as the frst phase of a multiple
phase full-block expansion of the broadcast studio. South of the station is a mix of general

commercial uses (restaurants/taverns and retail uses), high-density residential
(apartment/condominium buildings) and office buildings. To the east are a variety of general

commercial uses including motels, banks, restaurants, auto repair facilities, and a utility substation.

Segment C (Westlake Station to S. McClellan Street)

The pattern of land use in this segment varies widely-ftom dense retail and high-rise office
development in the downtown area to industrial, manufacturing, and warehousing south and southeast

of downtown. Residential uses combine with neighborhood commercial in the vicinity of both the

Beacon Hill and McClellan stations. Within Segment C, except for Beacon Hill residential areas,

commercial uses (retail, offices and hotels) comprise nearly all the land use. Major activity sites

include the downtown core, the Chinatown/International and Pioneer Square districts, and the existing

and planned professional sports facilities.
Commercial (retail, service) land uses are predominant along routes that extend south along

Rainier Avenue S. Single-family residential is the typical land use roughly one block east and west of
Rainier Ave. S.

Downtown Seattle Transit Tunnel (DSTT) stations (all alternatives). The existing DSTT is

located essentially beneath Pine Street and Third Avenue. The five existing stations include
Convention Place, Westlake, University Street, Pioneer Square, and the International District. The
predominant land use near each of these stations is commercial, including over 50 high-rise office
buildings and hotels, multi-story retail, theaters, restaurants, and commercial structure/surface parking.

Other major uses include quasi-public/institutional facilities (e.g., Washington State Convention
Center) and housing (approximately 20 high-rise apartment buildings). Other land uses neat the

International District Station include two professional sports stadiums; governmental office buildings

and maintenance facilities; freeway on/off-ramps; the King Street train station; warehouses; and

mixed-use multi-family housing with street-level retail and service uses.

Royal Brougham and Lander (C1.1, Cl.2-preferred alternative,Cl.S, C1.4, C1.5, and C3-
Royal Brougham only). The predominant pattern of land use between the Royal Brougham Station

and the Iander Station is industrial/manufacturing/warehousing and transit vehicle
storage/maintenance facilities. New office development is changing the character of the mea between

the International District Station and the Royal Brougham Station.

Major developments near the Royal Brougham Station include the new Safeco Field baseball

facility, the planned football stadium, and an exhibition center; Safeco Field became operational in
July 1999; the football stadium is expected to be operational in Autumn 2001.

Poplar Place Station (C2.4). Much of the immediate area slurounding this station location is

industriaVmanufacturing/warehousing and freeway right-of-way. Commercial uses are located along
both sides of Rainier Avenue S. Single-family residential uses are located in the northeast portion of
Beacon Hill (above I-90) and east of Rainier Avenue S.
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t Beacon rriil Station (C1.1-potential, Cl.2-preferred alternative, C1.3, C1.40 and C1.5). Near
this station, commercial (retail and service) land uses are adjacent to Beacon Avenire. Single-family
residential uses are located west and east of the commercial uses along Beacon Avenue.

I-90 Station (C2.3, C3). Commercial (retail, service) and single-farnily residential land uses are
predominant in the area surrounding this station with commercial uses along Rainier Avenue S. and
single-family residential roughly one block east and west of Rainier Avenue S. Sam Smith Park
(located on the lid over I-90), Thurgood Marshall Elementary School, and the Colman Elementary
School building are also located in the vicinity.

Segment D (S. McClellan Street to Boeing Access Road)

Similarities in topography and development patterns along this segment have resulted in a fairly
uniform land use character throughout. Commercial development interspersed with residences is
concentrated alongside MLK Jr. Way S. Significant commercial development is also located along
Rainier Avenue S., which intersects with MLK Jr. Way S. at the northern end of the segment.

This segment, which includes Columbia City, contains commercial businesses that have
undergone a resurgence in recent years. South along MLK Jr. Way S. and north of S. Alaska Street
are several areas of undeveloped land. The Rainier Vista and Holly Park public housing
developments located here create a residential atmosphere for this segment.

Between S. Alaska Street and S. Henderson Street, roadside development includes a mixture of
commercial and residential uses with many small apartment complexes. This area also contains nodes
of more intense commercial development in the vicinity of S. Graham, S. Othelloo and S. Henderson
streets. Beyond the S. Henderson Street Station area, land use is dominated by large-scale industrial
and wmehousing facilities. There is no residential development along MLK Jr. Way S. in this area.

Alternatives D3.3 and D3.4 would extend through the north portion of the segment one-half block
west of Rainier Avenue and pass through the center of the Columbia City community commercial
district. Land uses along this portion of the route include single-family residences, as well as nulny
community and retail services, and important community-facilities. This route would connect with
MLK Jr. Way S., either by way of S. Alaska Street or 376 Avenue S. Land use adjacent to S. Alaska
Street and 37ft Avenue S. is primarily single-family residential.

McClellan Station (all routes, preferred alternative). The core of this area is a mix of
commercial, ofEce, institutional, and light industrial uses. Many of the services and retail uses, such
as gas stations and fast-food restaurants, are chain franchises. A big-box home and garden center is
located between MLK Jr. Way S. and Rainier Avenue S. at S. McClellan Street. On the fringe of this
commercial area are small businesses, some of which are intermixed with housing and community
uses. West of the MLK Jr. Way S./Rainier commercial corridor is Cheasty Greenbelt, a 35-acre
wooded hillside. A single-family residential area is located west of the greenbelt. A public high
school (Franklin) and two public elementary schools are in the vicinity of this station. The hillside
east of the commercial corridor also contains single-family residential development.

Charlestown Potential Station @3.3 and D3.4). The mix of land uses near this potential station
reflects the revitalization that is occurring to Columbia City's independently owned businesses. Small
businesses include neighborhood restaurants and retail shops. A new shopping center is located at
Rainier Avenue S. and S. Andover Street. South of the shopping center is a large milk plant. Most of
the residences on the outskirts of the commercial district are single-family dwellings. Development is
more dispersed in the west half of the station are4 where the hillside rises sharply. Small houses are
located along the hillsides. The topography is more gradual in the east half of the station area and
residential development is more dense. Federal funding was recently approved for a large, mixed-use
development at Rainier and Charlestown.

Genesee Station (D3.3). This station area overlaps the south half of the Rainier Avenue S./S.
Andover Station area and contains many of the same land uses. The south end of the station area
includes several community uses including the Columbia City Cultural Centeq Columbia Park (west
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of Rainier Avenue S.), and Rainier Community Center and playfields. Much of the development in
the west half of the station area is single-family residential. This area also includes a portion of the

Rainier Vista public housing development.

Alaska Station @1.1 Options C and D, and D1.3). Land uses in the vicinity of this station are

primarily residential. The Rainier Vista public housing development, which extends westward to 33'd

Avenue S., occupies most of the north half of the station area. The southwestern quadrant contains

some very steep, forested land with little or no development. A cluster of small businesses is located

at the intersection of MLK Jr. Way S. and S. Alaska Street. East of MLK Jr. Way S. and south of S.

Alaska Street are three community institutions: Zion Preparatory Academy, the Rainier Lions Insight
Center (an institute for the blind), and Orca Elementary School.

Columbia City Station (D3.4). The Edmunds Station area, which centers on the heart of
Columbia City, contains many community facilities such as the Columbia Branch Library,Zion
Preparatory Academy, Rainier Lions Insight Center, several community and cultural centers, and two
parks. Orca Elementary School and playground are located on Edmunds Steet and 37' Avenue S.

Businesses along Rainier Avenue S. in this area are predominantly small and independently owned,

providing community-oriented retail and services. The east and south portions of this station area

primarily contain single-family residences.

Edmunds Station @1.1 Options E-preferred alternative, F, and D3.3). This station area

overlaps portions of the MLK Jr. Way S./S. Alaska Station are4 and the west half of the 37ft Avenue

S./S. Edmunds Station area. The southwest portion of this area contains a steep, heavily wooded

hillside, above which are single-family residences. A variety of small commercial uses are located

along MLK Jr. Way S., between S. Alaska and S. Dawson streets. Many cater to the area's ethnic

communities. The Edmunds Station is a potential station for Alternative D3.3.

Graham Station $referred alternative, potential for all other routes). The station area

contains a mix of neighborhood commercial uses. The retail anchor in this commercial district is the

MLK Market ($ocery store). The residential portion of the station area, which surrounds the

commercial district, consists mostly of single-family residences with some multi-family housing
located north of the MLK Market. Several vacant lots are found in this area. Institutional uses in this

area include an alternative public school east of MLK Jr. Way S. and a Washington State Departrnent

of Social and Health Services center to the west. The Graham Station is a potential station for all
alternatives, except Dl.1 Options E and F.

Othello Station (all routes, preferred alternative). This station is at the hub of the Holly Park
neighborhood commercial district. Although a supermarket is located west of the intersection, most of
the businesses in the area are small and independently owned. Many serve specific ethnic
populations. A concentration of small businesses is located at the King Plaza shopping center

northwest of the intersection and in the immediate vicinity of MLK Jr. Way S. Most of the west half
of this station area includes Holly Park, a large multi-family public housing development. Several

apartment complexes are also located along MLKJT. Way S. in this area East of MLKJT. Way S. is a

large, single-family residential area. The station area contains nxmy community facilities that serve

the are4 including the Holly Park Community Center and neighboring Othello Playground; a Head

Start Program center; a mission; and several churches. Other new community and retail facilities are

under construction.
Eenderson Station (all routes, preferred alternative). This station is in a small commercial

area located between a large, single-farnily residential area to the north and the edge of the MLK Jr.

Way S. industrial area to the south. Expansion in the immediate area is limited by a large overhead

power transmission right-of-way, which cuts across MLK Jr. Way S. Much of the land in this station

area is undeveloped. Steep slopes along both sides of the MLK Jr. Way S. corridor result in a narrow

strip of buildable land along each side of the street proximate to the station area. Commercial activity
also extends east along S. Henderson Street. Although several restaurants and retail shops are in the
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immediate area, most businesses are light industrial uses (e.g., appliance, auto repair, trucking, freight,
storage). Institutional uses east of MLK Jr. Way S. include a middle school and an elementary school.

SegmentE (Tukwila)

The three potential light rail routes in Segment E follow the north-south orientation of the
Duwamish River valley. Alternatives E1.1 and El.2 (along Tukwila International Boulevard) rise
along the hillside to the west of the valley. At its northern end, the corridor is bordered by steep,
wooded slopes interspersed with single- and multi-family residences and businesses including a new
200,000 ftz office development. South of approximately S. 1306 Street, the corridor is bordered by a
strip of businesses, mostly small-scale commercial selices, with residential neighborhoods behind
them on the east and west. The neighborhood hub of this commercial district is centered on S. 144fr
Street.

Interurban Avenue S. (Alternative E2) begins at the north in Ttkwila's main
manufacturing/industrial are4 skirts the Riverton and Allentown residential neighborhoods, and
passes Tukwila's community center and a commercial/office development area near the river at the
bottom of Tukwila Hill. Southward, the corridor skirts Foster Golf Course and Fort Dent Park, two
major recreation areas.

MLK Jr. Way S. (Alternative E3) runs along a bench in the hillside east of the Duwamish, with
steep undeveloped slopes on either side at the north end. Farther south, near the crossing of S. 129ft
Street, the gradient flattens somewhat and commercial uses and aparffnents border the road. The route
between the S. 129e Street crossing and the Black River Junction area is a steep, mostly undeveloped
hillside, with industrial uses such as gravel mining and a recycling facility.

Alternatives E2 and E3 would both pass through the former Longacres racetrack site, which now
contains the Federal Aviation Administration offices and the Boeing Campus office development.
The latter is planned to accommodate 80 percent more employment by 2010. Also proposed for
development are additional office uses and a multimodal transit station. The routes would head
westward through the Southcenter Mall area (Ttrkwila's Urban Center). Located at the interchange of
1405 and I-5, the Urban Center is dominated by large-scale regional comparison and disbount
retailers. The Tukwila Urban Center includes the second largest shopping area in the region. It also
contains hotel and office space (over 1,500 existing units and over 600 employees). Warehousing is
also prominent in the southern portion of the planning axea. The two routes that pass through
Southcenter would reach SeaTac (Segment F) via a largely undeveloped, wooded slope just south of
SR 518 in the north end of Ttkwila's McMicken neighborhood.

Boeing Access Road Station @1.1-preferred alternative, and E1.2). Iand uses near this
station are mainly industrial and commercial including a portion of the Boeing aircraft facility and a
City of Seattle police training facility, part of which is used as a shooting range. Over half of the
station study area is contained in transportation right-of-way, including the railroad, I-5, and
associated interchanges.

S. 144th Station @1.1-preferred alternative, and El.2). This area contains a core of
commercial uses surrounded by low-density multi-family housing. Beyond are single-family housing
and community facilities including two public schools, a public library, a fue station, a regional public
swimming pool, and two government administration buildings.

Longacres Station @2 and E3). The area near this station encompasses the site of the former
Longacres racetrack, which is being redeveloped by the Boeing Company as an office campus. To the
west are large undeveloped areas located between and adjacent to the BNSF and UP rail lines. Further
west is a commercial district (including hotels) along the West Valley Highway. The Interurban
regional bike trail is located west of the UP rail line. Planned development in this area includes the
Sounder commuter raiVAmtrak passenger station and associated parking facilities.
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Southcenter MalI Station @2 and E3). Two possible station locations are found near

Southcenter Mall----one along Baker Boulevard and the other at Strander Boulevard. The p6ttern of
land uses proximate to each includes Southcenter Mall, a 1.2 million ft2 regional shopping center, and

large-scale, national chain retail uses. North of I-405 are office buildings (including Tukwila City
Hall and other government offices) and a residential area with mostly multi-family housing. The area

surrounding the Strander Boulevard Station site contains commercial development and Ttrkwila Pond

Park, a ?A-acre urban park.

Segment F (SeaTac)

The City of SeaTac is a regional employment center with approximately 50 percent growth in jobs

forecasted by 2010. Sea-Tac Airport and the Washington Memorial Park occupy about 12 mi2 west of
International Boulevard, the main commercial corridor of downtown SeaTac. Most of the other land

uses along this corridor are related to the airport and serve city residents and visitors. These include

uses that serve primarily air travelers (such as hotels and motels, commercial parking lots, rental car

lots, fast-food restaurants and diners, gas stations, and convenience marts) and uses that serve the

airline industry (airline offtces, facilities related to delivery/freight services). The City
Center/commercial disfiict also contains the City's administrative offices.

As the airport and airport-related businesses have grown, single-family neighborhoods have been

displaced. Presently, single-family neighborhoods are located east and south of the

airport/commercial distict. Some isolated houses and groups of houses are located between S. 188th

and S. 2006 streets, particularly along 28s Avenue S. Multi-family housing is generally located

between the commercial district and single-family residential areas to the east. However, a

concenfration of multi-family housing is located near S. 176e Street and south of S. 200' Street.

Several mobile home parks are located close to the proposed routes, including a large development

that partially surrounds Bow Lake.
North SeaTac Station 1154th Streefi Fl Options A and B, F2.}-preferred alternative, F3.2,

F3.3 and F4). This area contains a mix of land uses, including those that cater to travelers
(commercial pa*ing lots, fast-food restaurants), together with a mixed-use corlmunity business

district that includes office space, small neighborhood shopping centers, light industrial uses, a post

office, and state patrol and fire stations. A substantial amount of multi-family housing surrounds the

commercial area, with single-family housing beyond that. The southem portion of the area is devoted

to road right-of-way.
North SeaTac Station (160th Street: Fl-Option C and F3.2 Option B). The north portion of

this station study area contains highway right-of-way (SR 5l8/Titkwila International
Boulevardllnternational Boulevard/Air Cmgo Road interchange area). A variety of commercial
(airport-oriented) uses are found along International Boulevard. A State Patrol office and a theater

complex are located just south of SR 518. Most of the remaining portion of the east half of the study

area is single-family residential, with some multi-family development to the south. Washington

Memorial Park, a large cemetery, is located in the southwest portion of the area. The Port of Seattle is
planning a centralized rental car facility in this vicinity.

North Central SeaTac Station (all routes, preferred alternative). Depending on the

alternative, the station would be located at one of three locations west or south of Washington
Memorial Park. This includes the future site of the North End Aviation Terminal (NEAT)-an airport
expansion including a parking garage, which would handle long-term airport demand. The cemetery,

airport roadways, parking, and cargo facilities are in the west portion of the possible station areas.

The east portion of the area contains typical airport commercial uses such as hotels and commercial
parking lots. To the northeast is a single-family residential area. Portions of this single-family axea

are planned for commercial redevelopment.
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South Central SeaTac Station (F1, F2.1, F2.2rF2.3 (preferred alternative), F3.1, and F3.2).
Six possible locations are being considered as the site for a station near the center of the City's
commercial district. The vicinity of this station would include portions of Sea-Tac Airport near the
airport parking structure, access ramps, and the main terminal. The station area also includes the
commercial area east.of International Boulevard, which contains several of SeaTac's largest hotels
and office buildings (including SeaTac's City Hall), together with commercial parking lots. The 32nd

Avenue S. station ar:a(F2.2) would be located further east than the others. The area surrounding this
site includes more hotel and office uses compared to the other alternatives, as well as a variety of
residential uses (aparanents, single-family housing, and a large mobile home park). The S. 184u
Street Station area (potential only for F2.3-prefened alternative) would be located further south than
the others. This area includes airport-related long-term parking lots, freight-handling, and hotel land
uses.

South SeaTac Station (all routes, preferred alternative). All five options for this station would
be located in the same area. The area of this station includes a variety of commercial uses located
along International Boulevard and 28e Avenue S. Although there are plans to construct a new hotel
on International Boulevard, current commercial uses near S. 200e Street cater primarily to area

residents. Much of the area surrounding the commercial corridor is residential. The southeast area

contains a single-family neighborhood; mobile home parks are located in the southwest and northeast
portions of the station area. Institutional land uses in the area include a fue station, an elementaqr
school, the Federal Detention Center, and a power substation.

Maintenance Base Sites

A number of land use and market issues will affect siting a maintenance base facility in the Seattle
close-in industrial market that includes the Duwamish Manufacturing and Industrial Center and
extends to the City of Tukwila. These issues relate primarily to the loss of industrial lands and
industrial jobs, the increasing presence of non-industrial uses, increasing industrial land prices, and
limitations to truck traffic and freight mobility. These issues have been triggered by several recent
and planned developments, including: business relocations associated with the Port of Seattle's
Terminal 18 development; construction of Safeco Field and a planned football stadium; expansion of
public uses (e.g. Metro's Ryerson and Central Base); and conversion of existing
industrial/warehousing facilities to non-industrial (i.e. office, retail, and institutional school district)
uses.

S. Lander Street (Ml-A and Ml-B). These sites contain industrial warehouse and distribution
facilities. Land uses that surround these sites are predominantly industrial, warehousing, and
manufacturing. I-5 is located one block east, near the base of Beacon Hill.

Atlantie/Central 56A' (Ml-C) The east and west thirds of this site contain warehouse and
distribution facilities. Land uses in the vicinity of the site include warehouse and distribution
facilities, office and retail uses, and Metro's Central bus base.

Rainier Brewery (Ml-D and Ml-E). These sites are located in an industrial area south of the S.

Forest Station and west of I-5. Land uses for these sites include equipment rental, freight services,
printing, electric supply, and the Rainier Brewery.

N.E. Boeing Access Road (M2). This site contains processing and wholesale distribution uses

including trailer sales, log home sales, packaging, and utility supply. The predominant land uses

surrounding this site are freeway, arterial, and railroad rights-of-way. Other land uses include
industrial, warehousing, and manufacturing.

S.W. Boeing Access Road (M3). The portion of the site that borders E. Marginal Way contains
commercial services, together with a wholesale distributor, a processing use, a bingo hall, and a
single-family residence. The remainder of the site is part of the Seattle Police training facility and is
mostly undeveloped land. The predominant pattern of land uses surrounding this site is freeway,
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arterial, railroad, and power line rights-of-way. Other land uses include industrial, warehousing, and

manufacturing. The area also contains undeveloped open space, including wetlands and steep slopes.

4,1.2 Land Use and Economic lmpacts
Land use impacts can be direct and indirect. Direct impacts involve property acquisition for the

project and conflicts between existing and proposed land uses. Indirect impacts could result from
redevelopment of properties adjacent to the proposed light rail system and from noise, visual, and

access impacts.
Economic impacts discussed include regional employment and income, local business and

population, and local tax revenue.

4,1.2.1 Consistency with Snte and Regional Land Use Plans

Approximately 40 major comprehensive land use and development plans and implementing
regulations shape the land use policy framework. The three key state and regional plans include:
Washington State's Growth Management Act (GMA), PSRC's Vision 2020 (including the

Metropolitan Transportation Plan [M']Pl), and King County's Countywide Planning Policies. In
general, these documents establish a framework for all other local land use and shoreline
comprehensive plans. These plans are discussed below and in Chapter l, Purpose and Need.

The GMA sets up a framework for managing growth and coordinating land use planning with
infrastructure. It requires affected jurisdictions to adopt comprehensive plans that specifically address

land use and tansportation. In addition, counties must designate urban growth areas where urban
growth is encouraged, and where services and facilities exist, or are planned to be available. Vision
2020, which includes the MTP, is the integrated, long-range growth management, economic, and

transportation strategy for central Puget Sound (King, Kitsap, Pierce, and Snohomish counties). This
regional planning document calls for steps to contain growth, to concentrate new employment into
approximately 15 urbanized centers within the region, and to link the centers with a regional rapid
transit system that includes bus, commuter rail, and light rail. King County's Countywide Planning
Policies provide a framework for the comprehensive plans of King County and for the cities within its
boundaries, including Seattle, TUkwila, SeaTac, and Renton in the project study area.

Sound Move. for which financing was approved by voters in 1996, is the Ten-Year Regional
Transit System Plan that implements the goals and policies of Vision 2020 and the MTP. The plan

was drafted by the Regional Transit Authority, assisted by citizens and local elected officials, to
provide abalanced approach to increasing the capacity, utility, and convenience ofthe existing transit
system by offering an integrated package of transit options. The proposed light rail system is
consistent with, and is a major component of, the three different modes of high-capacity transit in the

Soand Move Plan that will serve the region's urban centers. King County and the cities of Seattle,

Ttrkwila SeaTac, and Renton have each adopted comprehensive plans with light rail-related
transportation provisions consistent with regional planning provisions of the GMA and King County's
Countywide Planning Policies. Seven of the urban centers identifred in Vision 2020 and the MTP are

located along the alternative routes of the proposed light rail system. These are: Northgate,
University District, Capitol Hill, Seattle Center, downtown Seattle, Southcenter, and SeaTac. The
preferred light rail project would directly serve four ofthe seven urban centers in the study area.

Alternatives to the preferred route could serve two other urban centers. The segment connecting the

University District north to Roosevelt and Northgate (Segment A) will be constructed as part of the
project improvements, if sufficient funding is available. Current plans call for this segment to be

deferred and constructed as part of future extensions. In Segment B, the preferred alternative @1)
would pass through Capitol Hill/First Hill. The alternative routes (B2.1 and 82.2) would pass through
Seattle Center. 81.1 (preferred alternative) and 81.2 would not pass through the Tukwila Urban
Center, whereas Alternatives E2 and E3 would. The No-build Alternative would be inconsistent with
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these regional policies because the light rail project is an integtal component of Sound Move,the
proposed regional transit system. See the Land Use Impacts Technical Back-up foi more detail.

4.1.2.2 Consistency with Local Land Use Plans and Zoning

Seattle, T\rkwila, SeaTac, Renton, and King County have each adopted comprehensive plans,
shoreline master plans, and zoning that address land use and shoreline areas within their jurisdictions.
Each is consistent with the key state and regional plans. While zoning provides regulatory
implementation of comprehensive plans, Washington State's GMA requires that zoning be consistent
with comprehensive plans. The proposed Link light rail system is consistent with city and

neighborhood plans throughout Seattle, Tukwila's International Boulevard corridor, Tukwila's
Manufacturing and Industrial Center, and SeaTac's City Center. Appendix L of this Final EIS
includes maps depicting local comprehensive plan designations.

Seattle's comprehensive plan focuses most future growth and development (in terms of
employment, housing, and commercial uses) into areas designated as urban villages (including urban
centers with urban center villages, manufacturing/industrial centers, urban centers and villages, and
residential urban villages). The plan encourages the urban villages to be served by high-capacity
transit. The prefened alternative would serve 25 residential urban villages and 3 urban centers in
Seattle (University Community, Capitol Hill, and Downtown). The preferred route would serve 12

neighborhoods within the 3 Seattle urban centers. Future light rail service to the urban centers not
selected in this phase (Northgate and Seattle Center) would not be foreclosed. The Seattle Center
urban center would be served by Alternatives B2.l andB2.2. Extension of the system to Northgate is
the first priority for future expansion of the system.

The light rail system, in general, is consistent with the land use goals and objectives of all
Neighborhood Plans adopted by the City. However, *rere are specific elements of some alternatives
that conflict with elements of some neighborhood plans. The preferred alternative would not be
consistent with parts of the North Rainier and Columbia City neighborhood plans, although these
plans have not yet been adopted (Columbia City's plan is scheduled for an October 1I,1999, adoption
date; North Rainier's plan is to be adopted on September 27, 1999). The North Rainier plan calls for
an underground route throughout the neighborhood and Rainier Valley, while the Columbia City plan
requests a station location within the neighborhood business center. Alternative D3.4 would feature a
station in the Columbia City business district and would thus be consistent with their plan. Alternative
D3.4 would also have part of its route underground, making it the most consistent with the Norttr
Rainier neighborhood plan in terms of profile. No other Segment D alternatives would have below-
grade sections or stations within the Columbia City business district.

The City of Seattle's Land Use Code (Chapter 23) currently has no text that specifically identifies
light rail stations as a land use. The closest matching definition is "passenger terminal", which is
defined in section 23. 84.038 (SMC) as, "...a transportation facility located on a sea or land
transportation line, where people tansfer from one mode of vehicular transportation to another or
between carriers within the same mode. Such carriers shall have regularly scheduled routes, and may
include trains or other types of transportation." Convenations with the City of Seattle have indicated
that the term passenger facility best fits the light rail station use (personal communication, Andy
Mckim); however, additional code may be written or a code amendment passed in order to specifically
accommodate light rail uses. All route alternatives and stations would pass through a variety of
residential, commercial, and industrial zones. Because fight rail is consistent with local
comprehensive plans, and careful consideration has been given to site response during station area
planning, no conflicts with zoning designations are expected. It is anticipated that zoning changes will
be made as necessary to accommodate planned passenger terminals.

T\rkwila's plans focus higher density land uses in areas served by mass transit, and encourage
pedestrian-oriented and transit-oriented development in station areas. The Tirkwila comprehensive
plan includes Policy 13.4.14 requiring that "any light rail or commuter rail system shall meet the
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following objectives: . . . Such systems shall be located so as to allow for future extensions . . . to East

King County and Southeast King County . . . and shalt be located in a manner that serves tlie T\rkwila

Urban Center." The Tukwila Urban Center encomp;Nses the Southcenter area. Service to the

Southcenter Urban Center is a key element of the plan, which envisions light rail as a catalyst to

support a denser, mixed-use center. While the Southcenter mall is a major regional destination, it is

curently a combination of auto-oriented retail, with large areas of parking and warehouse, light
industriaUsuburban office uses.

Alternatives El.1 (prefened alternative) andBl.2 would not be inconsistent with the City's plans

to serve the Urban Center with light rail, as they do not preclude.future service to the centeq and they

propose regular bus service to the Urban Center from the S. 154* Station. This interpretation is

specifically supported by the Central Puget Sound Growth Management Hearings Board (Case No.

99-3-000) (Sept. 15, 1999) which found Policy 13.4.14 to be permissible under GMA. The Growth

Board held that "[a]lthough this policy utilizes the mandatory word 'shall,' the policy does not

obligate nor authorize the City to deny permits to light-rail route alignments that do not pass through

the Tukwila Urban Center." (Decision at pp. 7-8). The Growth Board also ruled that the City's
planning role is one of collaboration with Sound Transit in the decision-process. Once Sound

Transit's routing decision is final, cities have a "duty to accommodate" the light rail facilities, and

may impose only "reasonable" conditions and mitigations that will not preclude the facility or render

it impracticable. (Decision at pp. 6-7).
The Pacific Highway Revitalization Plan promotes the improvement of the T[kwila International

Boulevard corridor to a community "main street'emphasizing added pedestrian amenities and

streetscape improvements. A main theme of the plan is to improve the safety, function, and

appearance of the corridor. The Plan identifies the intersection of S. 144' Street and Thkwila
International Boulevard as the heart of the commercial district, and notes that the area around this

intersection (roughly S. 146fi Street north to S. 140th Street) has particularly heavy pedestrian flow.

The Tulcrrila International Boulevard Design Report was subsequently prepared by the city to detail

plan implementation. Pedestrian and streetscape amenities featured in the Design Report have been

incorporated in the prefened alternative (E1.1) since the Draft EIS was issued in order to support

enhancement of the corridor's safety, function, and appearance in conjunction with light rail
development. Alternative 81.1 has been revised to add new mid-block pedestrian-only crossings and

two new signalized intersections have been added. The preferred alternative (as well as Alternative
E1.2) would locate a station at S. 1446 Street, the designated focal point of the corridor. The station

would support the plan by introducing more pedestrians into the commercial mea which is now
typically reached by automobile and bus.

The ultimate Plan goal of transforming the image of the highway from an undesirable, unsafe

environment to one of a safe and functional corridor can be achieved by the preferred alternative,

although design differences remain between Alternative El.l and the revitalization design. The

presence of the light rail in the median would consolidate cross-traffic and pedestrian flow at

signalized intersections where light rail, autos, and pedestrians could safely and efficiently interact.

I-€ft turns would be limited to signalized intersections in Alternative El.1, reducing the number of
potential accident points along the corridor. The right-of-way width for Alternative E1.1 would be 2

ft wider than the current and planned right-of-way (average of 100 ft), however the Revitalization Plan

designates a narower cross section of 87 feet. The Design Report acknowledges that in order to

implement the Revitalization Plan, additional right-of-way would be required (approximately 11,100

ftJ primarily at intersections and bus pull-out lanes.

The City of Tukwila's Land Use Code was amended in January 1999 after the Draft EIS was

issued to include light rail and commuter rail facilities. All Segment E alternatives would be located

in primarily commercial and industrial zones. Although some isolated residential zones would have

trackway located within them, stations would only be sited in the ManufacturingAndustrial Center
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Heavy, Neighborhood Commercial, and Tukwila Urban Center zones. Light rail stations would be
allowed under an unclassified use permit subject to specific criteria. For an unclassified use to be
approved, they must not be materially detrimental to public welfare; meet or exceed performance
standards for the zone; be generally compatible with traffic and pedestrian patterns and aesthetics; be
consistent with the Comprehensive Plan; and have measures to minimize any adverse impacts. Each
Segment E alternative would comply with these conditions through site design and reasonable
mitigation measures. Additionally, the light rail project is not inconsistent with the Comprehensive
Plan and provides a public benefit. In accordance with the Growth Management Hearings Board's
ruling described above, it is anticipated that the City of Tukwila would amend its Comprehensive Plan
and Zoning Code as necessary to accommodate the identified light rail route and station.

None of the current alternatives would provide direct service to central Renton or to
unincorporated King County. All alternatives would be compatible with those jurisdictions' land use
plans.

SeaTac's Comprehensive Plan also focuses higher-density land uses in areas to be served by mass
transit and encourages high-density, transit-oriented development in station areas within its Urban
Center along International Boulevard. Three high-capacity transit (HCT) districts are located within
the center including the city center; currently a high-intensity office, hotel, a multi-family residential
are4 and also the main airport terminal. In SeaTac all of the alternatives, including the preferred
alternative, are generally consistent with the City's plan. Each of the draft City Center Plan
alternatives include light rail routes and stations consistent with those evaluated in the EIS, and light
rail service is a significant component of the City's goals, policies, and stategies for the City Center
PIan. Alternatives F2.1 ar:dB2.Z would be east of International Boulevard and would orient riders
(pedestrians) directly to the SeaTac City Center, possibly providing greater support for the increased
density and pedestrian-oriented development envisioned for the City Center. If no stations are located
on the east side of International Boulevard, local transit service along International Boulevard can
provide good access to other areas in the city center, east of the airport. The City has proposed a
Comprehensive Plan amendment that states a preference for transit orientated development to occur at
light rail stations at S. 154t Street, NEAT, S. 184th Street and S. 200ft Steet. These are the same
proposed optional stations included in the preferred alternative.

Most of the proposed stations coincide with the HCT districts and all lie within the Urban Center
including those served by the preferred alternative. The City has proposed a Comprehensive Plan
amendment that would change the northern HCT district from S. 160b Street to S. 154ft Street. North
SeaTac station options located at S. 154rtr Street (Fla, F2.3,F4,potential atF3.2aand F3.3) would be
located outside of the current north HCT district but within the proposed HCT district. Alternatives
F1b, Flc, and Ht.2b would have stations in thecurrent norttr HCT at S. 160th Street. The North
Central stations (all alternatives) and the potential South Central station at S. 184ft Street (preferred
alternative) would lie just outside of an HCT district but could still aptly serve the city center with
appropriate pedestrian connections. The preferred alternative's North Central SeaTac Station option
at the North End Aviation Terminal (NEAT) facility would serve the airport the besg but would not
serve the city HCT district as well as the Intermodal Center (MC) options.

The stations for the preferred alternative and other alternatives would include measures to
increase pedestrian safety. This would contribute to consistency between the design of the light rail
station and comprehensive plan policies. Pedestrians would be discouraged from crossing at mid-
block with at-grade and elevated routes on International Boulevard and 28e Avenue S.; instead,
crossings would be concentrated at intersections, or mid-block pedestrian crossings, where signals and
crosswalks will be provided. This could help minimize pedestrian accidents with autos as well as with
light rail trains.

Light rail stations are classified by the City of SeaTacT.nrrnng Code as Essential Public Facilities
(EPD. The City has adopted new text within their land use code in part to address the unique
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challenges of siting the light rail system. All EPF proposals are to be reviewed through the City's
established CUP-EPF (Conditional Use Permit) procedure. This mechanism will provide a structure

for the city's collaboration with Sound Transit to identify reasonable conditions and mitigations for
permitting the route and stations.

In addition to land use plans, the light rail system would be consistent with regional transportation

considerations found in major institution master plans. Relevant major institutional master plans

include the Sea-Tac Airport Master Plan and master plans associated with North Seattle Community

College, the University of Washington, Seattle Central Community College, Seattle University,

Swedish Hospital Medical Center, Virginia Mason Medical Center, and the Washington State

Convention & Trade Center. The light rail system is consistent with, and is an implementing facility
for, institutional policies directed at reducing commute trips and parking demands. The Sea-Tac

Airport Master Plan Update recommends several airport improvements through the year 2020,

including a new runway, expansion of passenger service areas and development of a NEAT
immediately west of the cemetery. The conceptual plan shows a regional rail station either at NEAT
or at International Boulevard with a connection to the main terminal. The Plan also states that all
terminal improvements will allow integration with or connections to potential regional or local rail
systems. Most other major institution master plans pre-date Sound Transit and do not specifically

address station locations. A station or station entrance, therefore, would not have been considered in
current plans of these institutions but would not be precluded.

4.1.2.3 Regional Land Use fmpacts

The direct acquisitions required for the light rail system would comprise a small percentage of the

commercial, industrial, and residential land uses in the corridor and would not directly alter regional

land use patterns. Indirectly, however, the light rail system could affect regional land use patterns.

The light rail system would fulfill part of the region's plans for high-capacity transig as envisioned in
the adopted regional transportation and land use strategies (see Section 4.1.2.I). Light rail
implementation would better enable local jurisdictions to meet their planned land use and density

objectives and accommodate the projected population and employment growth within the currently
planned urban growth area.

Without the project (No-build Alternative), other types of transportation linkages would need to

be provided, or local comprehensive plans would need to be modified. Without the HCT access that

the light rail would provide, an alternative transit system would need to be developed or the current

density goals and patterns would be more difficult to achieve and the resulting regional land use

patterns would likely be lower density than currently planned. If the same population and

employment projections are to be met, but at lower densities, then the urban growth area would need

to expand and/or more open space within the existing growth area would be developed.

4.1.2.4 Local Direct and Indirect Land Use and Development Impacts

Following a discussion of direct employment impacts from displacements, this section describes

the direct and indirect land use, development and business impacts for the route alternatives, station

areas and maintenance base sites.

Direct Employment Impacts from Displacements

Table 4.14 provides estimates of the number of businesses and employees located at properties

that would be acquired by the EIS alternatives. The estimates were prepared based on field
verification of addresses and business names, and data from the Washington State Employment
Security Deparunent (ESD), obtained from PSRC. When ESD data were unavailable, information
from a commercial data service QnfoUSA) was used. Employment was estimated using employee per

square foot ratios for a small number of parcels for which information from the other sources was not
available.
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Table 4.1-4 Business and Employees Displaced by Alternative I

Alternative Businesses
Displaced Employees Displaced

Segment A - Northgate to University District
Al.l - 12th Ave. N.E. Tunnel
A1.2 - Roosevelt Way N.E. Tunnel
A2.1 - 8dr Avenue N.E. Short Elevated
A2.2 - 80r Avenue N.E. Elevated

Segment B - University District to Wesflake Station
BI - Capitol Hill Tunnel
B2.l-Seattle Center via High- level Bridge
B2.2-Seattle Center via Poftage Bay Tunnel

Segment C - Westlake Station to S. McClellan Street
C1.1 - At-grade, Median of lander St.
CI.2 - At-grade, North of Innder SL A,II-A)
Cl.3 - Elevated. Nordr of knder St.
Cl.4 - Forest Street (Ml-D, Ml-E)
C1.5 - Massachusetts/I-s right-of-way
C2.3-West of Rainier Ave. S. Elevated
C2.4-Rainier Ave. S. Tunnel
C3 - S. Massachusetts StreetTunnel

Segment D - S, McClellan St. to Boeing Access Road
Dl.lc - MLK Jr. Way S. - At-grade 4Jane
Dl.1d - MLK Jr. Way S. - At-grade 2lane
DI.|e-MLKJr. Way S. -At-grade 4Jane
Dl.1f - MLK Jr. Way S. - At-grade, 2-lane
D1.3 - MLK Jr. Wav S. Combined hofile
D3.3 - S. Alaska SfCrossover
D33 - 37th Avenue S. Tunnel

Segment E -Tukwila
E 1. I -Tulottila Int. Boulevard At-grade
El.2-Tukwila Int. Boulevard Elevated
E2 - Interurban Avenue S.
E3 - MLK Jr. Way S.

Segment F - SeaTac
Fl - Intemational Blvd. With 154'Station
F2.l-Washington Memorial Par*-City Ctr. West
F2.2-Washington Memorial Pa*-City Ctr. E.
F2.3-Wash. Mem. Park-Elevated E. of 2*
El.l-West of Intemational Blvd. - Giassv Knoll
F3.2-West of Intemational Blvd.-Main T6mrinal
F3.3-West of Intemational Blvd.-MC
F4-International Blvd. to 286D46

Malntenance Facllitl€s
Ml-A - S. Lander Stneet
Ml-B - S. I r.der Sreet
Ml-C - Atlantic/Central A
Ml-D - Rainier Brewery/Roadway Express
Ml-E - Rainier Brewery/Airport Way
M2-N.E. Boeing Access Road
M3 - S.W. Boeins Access Road

Project Total 2

Northgate to SeaTac Altemative
Low
Hish

N.E -45fr 
Strest to SeaTac Alternative

Low
High

Prefened alternative
MOSA

126
217
118
118

69
370
360

t2
t<
ll
1l

24
22

l4
t7
t4
16
29
18
ll
13

98
248
98
105
391
778
670
184

505
400
Jtt
320
423

1,010
875

621
1,026
581
331
r70
611
499

619
2,796

501
2,580
773
4t9
694

64
64
0
26

357
97
233
l)

240
2N
158
9l

66
48
5l
44
54
101
105

13
1)
0

49
9
l4
.)
30
30
l7
t2

48
37
12
l1
ll
20
24

75
245

64
220
90
30
aa
t5

MOS B
c

Employment
InfoUSA and enployee

^ 
IntbUSAs and enployee per square foot ratios.

; 1ory and-Hjeh are the minimum, and maximum possible values, respectively, Range reflects mitigation in routes and station options.
'heferred alEmatives appear in italics.

Some perspective on the relative magnitude of the business displacement impact can be gained by
comparing the number of employees displaced to total employment in the areas surrounding the
proposed rail line. A comparison of those impacts is provided in Table 4.1-5. A similar compirison
for the actual number of businesses displaced cannot be performed because similar growth forecasts
for businesses are not available. The second and third cohrmns in Table 4.1-5 provide a comparison
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of 1997 and 2020 forecasts for neighborhoods surrounding the light rail line (from Table 4.1-3). The

estimates are based on Puget Sound Regional Council (PSRC) regional projections. Data for the

Seattle segments are defined as a collection of Seatfle Traffic and Analysis Zones located within one-

half mile of the rail line. In segments E and F, the light rail project area is defined to be those PSRC

Transportation Analysis Zones that include portions of the light rail route. Columns four and five
provide the cumulative annual average growth rate for each segment and the implied number of
employees added in each area ftom 1997 to 1998, which is an estimate of one year's underlying
growth in employment in the areas surrounding the light rail line. The final three columns represent

estimates of the number of employees at businesses that would be displaced by the project for the

segment alternative with the lowest impac! the preferred alternative, and the segment alternative with
the highest impact.

Table 4.1-5
Comparison of Employment Growth and Employees Displaced by Segment 1

Cum. Annual Enployment

Growth Displaced

1997 2020 Percent Jobs Low Pref. High

17,173 29453 2.4 408 I l8 D.a. 217Segment A - RooseveltA.{orthgate

Segment B
Alternative B 1 - UniversitylCapitol HilVDowntown

Alternative B2 - University/Lake Union/Downtown

Segment C - Royal BrougharnA.{orth Rainier

Segment D - Columbia City/Rainier Beach

Segment E

Alternative El - Tukwila, Pacific Highway

Alternative E2 - Tirlonila" Interurban Ave.

Alternative E3 - Tirkwila MLK Jr. Way

Sesment F - SeaTac

61,186 82805 1.3 813 69 69 69

81,787 105,192 1.1 900 360 n.a. 370

169,330 239,652 1.5 2,577 98 248 778

22915 319@ 1.5 334 320 377 1010

7,794 13,280

25,521 43,400

29,875 50,910

25,336 52477

2.3

2.3

2.3

3.2

183

596

700

815

@

0

26

15

64 64

00
26 26

15 357
I Employment forecasts from Table 4.1-3; Employment displaced from Table 4.1-4.

As shown, in most cases, the project will displace much less employment than is typically added

in one year in the areas surrounding the light rail line, and the number of employees displaced is less

than one percent of total employment in the surrounding area. The only exception is Segment D,
where the preferred alternative would result in the displacement of just over one year's employment
growth, and the highest impact segment alternative (D3.3) would result in the displacement of about 3

years employment growth. However, as also shown in Table 4.1-5, the business displacements in
Segment D represent a range of 1 to 4 percent of the project area's existing employment (2 percent for
the preferred alternative). Overall, the employment impact from business displacements can therefore
be described as low in all segments of the project. Furthermore, because Sound Transit would provide

relocation assistance to displaced businesses and other employers, it is likely that the displaced jobs

will be relocated, not lost.
In conclusion, this analysis demonstrates that the changes in employment patlerns resulting from

the business displacements associated with this proJect are expected to be relatively small. Using this
change in employment as an indicator of the magnitude of the economic effect resulting from the

business displacements leads to the conclusion that this economic effect is small.

Overview of Indirect Impacts
Light rail has the potential to indirectly affect property values over the long ternr, result in

monetary losses or gains to local businesses, and support new development and redevelopment.
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Lightrail alternatives would increase transit access and pedestrian activity, especially in areas

surrounding the stations. Improved transit access can improve the convenience and desirability of
surrounding residential and commercial properties. Increased pedestrian activity can increase the
patronage of adjacent retail uses. Increased access can also support higher density residential and/or
commercial development, although local jurisdictions determine the actual permitted densities and
tnres of uses. Table 4.1-6 rates the likelihood of the light rail alternatives to support development or
redevelopment that would change the existing land use patterns within one-quarter mile of station
areas under current plans and policies. Research on the impacts associated with light rail systems

indicates that light rail is just one of many factors that can influence development (Cewero 1993;
Porter 1997). Changes in development patterns depend heavily on local and national real estate

market conditions, existing development patterns, supportive land use and development policies, and
local community and business support. As a result, the potential for the light rail alternatives to
support development and redevelopment is characterizedby ratings of moderate, low, or none. In
general, development and redevelopment will be relatively more likely where:

o Plans and policies are in place to encourage compact, transit-supportive development

o The land around the station has pedestrian-oriented design andpedestrian links

r The land around the station is not owned by a single institution (e.g., university or airport)

o Vacant and/or underused sites are available for development

o Developable/redevelopable parcels are large, or parcels can be assembled.

While light rail would indirectly support existing and future development in some locations, it
could also adversely affect some existing uses and future development potential. Where light rail
alternatives would cause significan! unmitigated environmental impacts, they could reduce the value
of an area for some existing or planned uses. Factors that could reduce residential and/or commercial
property values or sales include: disruptive noise levels; significant light, shadow, and view impacts;
and significant reductions in auto access and parking (for residential, commercial or industrial uses

that are highly dependent on easy automobile zlcsess, freight mobility, and/or rail access). The rate
and timing of indirect business impacts would also depend on: the location of the business relative to
the new station; changes in business activity during construction and operation of the system; business
visibilig; and local land use plans and development standards.

As documented in the Environmental Justice Technical Report (Appendix G), there are also
indirect economic benefits associated with the preferred alternative of the Central Link system
includins:r fmp-roved Access to Transit. The system would provide improved access for many residents

throughout the Sound Transit District. In particular, it would provide a statistically significant
level of improved access to transit for the minority population and nearly a significant level of
improved access to transit for the low-income population of the Sound Transit Disfrict.

r Travel Time Savings. The system would lower travel times for many residents within the Sound

Transit District. Proportionally more of these benefits would be received by minority and low
income residents.

One result of the improved access and improved travel times is improved access to employment
opportunities to persons living within the Sound Transit District as the number of potential employers
located within a given commute time would increase. The converse also exists for businesses as the
pool of potential employees that live within a given commute distance would increase for many
employers.

The following sections briefly summarize and rate potential adverse indirect impacts with each

alternative. Ratings are based on environmental factors that could negatively affect residential
property values or business activity. The ratings are based on the analysis presented in Section 4.4,
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Visual and Aesthetics, Section 4.6 Noise and Vibration, and Chapter 3, Transportation Ratings and are

defined as follows.'

High impacts-presence of substantial noise and visual impacts with the potential to
negatively affect business activity or residential property values; substantial loss ofrevenue
for businesses due to access/circulation/parking impacts.

Moderate impacts-presence of substantial noise or visual impacts with the potential to
negatively affect business activity or residential property values; moderate access impacts
with the potential for revenue loss for businesses.

Low impacts-little or no substantial noise or visual impacts with the potential to negatively
affect business activity or residential property values; little to no access impacts resulting in
no substantial revenue loss for businesses.

For some alternatives, indirect economic impacts could result from the displacement of businesses

and community services if rieighboring businesses that remain find it difficult to attract and/or retain
customers because part of a complementary group of businesses no longer exists. The long-term
magnitude of this impact will depend on the ability to relocate displaced businesses within the

community, and on the extent to which infill and redevelopment take place in those areas.

Sound Transit recognizes that the light rail system has the ability to have both positive and

negative economic effects on surrounding communities. Sound Transit is actively planning how to
encourage economic development in project areas to provide ttrat the benefits that a light rail system

can bring to service zreas are achieved. Steps that Sound Transit has taken and will take to help
ensure that the project maximizes its economic development benefits include the following:
developing mitigation measures to minimize impacts on businesses that will be affected during
construction project; recognizing the need to use system design and planning to maximize potential

economic redevelopment benefits, including the appropriate placement of stations relative to nearby

residential, retail and commercial centers, and the use of pedestrian- and business-friendly design

elements such as pedestrian walkways; developing partnerships with local jurisdictions in order to
encourage planning efforts that will encourage transit related development; and facilitating community
involvement in and support of the project. These efforts will help to ensure that the Central Link
project is an economic asset for its surrounding communities, particularly in light of the strong Puget

Sound Area economy. The City of Seattle and City of SeaTac, supporled by Sound Transit, are

actively engaging the community in a station area planning process to provide neighborhood plans,

policies and zoning around stations conducive to transit oriented development.

Segment A (Northgate to University District)
The few acquisitions that would occur would not change land use patterns in the area. The

Northgate Station Options A, B, and C would include a 1,300 stall park-and-ride structure (a net

increase of about 380 spaces, which could be up to 860 over existing spaces) in the southwest corner

of the Norttrgate Mall, a regional shopping center. Options B and C would replace the existing transit
center in this location. A 400,000 to 5@,000 ft2 mixed-use development (retail, cinem4 parking,
hotel, office, and residentiat) is planned on the parking lot immediately east of this site. Either station

option would complement existing land uses in the area and would not likely impact currently planned

projects. Either option could also support redevelopment of residential properties south of the station

and east of First Avenue N.E. and Fifth Avenue N.E., and intensify residential and commercial
development norttr of Northgate Way. There could be joint development opportunities for structured
parking near the station, with pedestrian linkages to Northgate Mall and North Seattle Community
College, west of I-5.

The Roosevelt Station has three options. The elevated Eighth Avenue N.E. option for
Alternatives A2.l and A2.2 would be adjacent to and above part of the existing park-and-ride lot"
Station entrances associated with the Roosevelt Station under either Roosevelt Way (A1.2) or 12ft

Avenue N.E. (A1.1) would change several retail and office land uses to transit uses. The change in
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existing land uses is not expected to significantly alter overall land use character in the area. These
underground station options would more directly serve the heart of the Roosevelt commercial area.

Approximately 89,000 ff of retatllcommercial development (with the Roosevelt Square
redevelopment) is proposed or under construction near these stations.

There is potential for substantial redevelopment at any one of these three sites where existing
zoning allows more intensive coilrmercial and multi-family uses. In Alternatives ,{1.1 and A1.2, the
Roosevelt Station could quicken redevelopment of nearby underdeveloped single-family and
commercial properties changing to more intensive commercial and multi-family land uses. Such
actions could affect nearby residential uses (single-family, duplex, and triplex structures) and
underdeveloped commercial properties. The Roosevelt Station option near Eighth Avenue N.E. (A2.1
and 42.2) could support more intensive mixed-use retaiVcommercial and multi-family residential uses
along N.E. 65e Street. Although the station would increase the pedestrian activity, the zoning and
character of much of the area is single-family residential. Without comprehensive plan/zoning
changes, this station would be less likely to result in more intensive development.

A vent shaft, which is proposed north of N.E. 50ft Stree! would occupy a portion of the
playground associated with the University Heights Community Center. No other long-term land use
impacts are anticipated.

The likely indirect, adverse economic impacts would be low for all Segment A alternatives.
Alternatives 42.1 and A2.2, which include elevated tack and stations, would have somewhat higher
visual and noise impacts than the tunnel alternatives, A1.1 and A1.2, but they are not expected to be
substantial.

Segment B (University District to Westlake Station)

Alternative B1, the preferred alternative, would be located entirely underground, beneath the
University District, Portage Bay, Capitol Hill, and First Hill. There are two 81 routes, Options A and
B, that vary by depth but not alignment. Alternatives B2.1 (high-level bridge) andB2.2 (Portage Bay
tunnel) would access downtown Seatfle via Seattle Center.

Under any of the three N.E. 45ft Station options, the land use pattern in this area woirld not be
significantly altered; instead, the N.E. 45ft Station would likely reinforce retail and higher-density
multi-family land uses north and west of the station entrances. This could affect nearby residential
uses (single-family, duplex, and triplex structures) and commercial parking lots. Of the three station
options, Option C would be physically closer to the heart of the commercial center of the University
community (generally located along University Way N.8., commonly known as "The Ave."), and
would provide greater improvements in pedestrian access to retail, office uses, and buses on
University Way N.E.

Due to the dense pedestrian and transit-oriented character of the University community, strong
employment growth, limited available development sites, and the nature of the mixed-use
neighborhood, all options would have similarly good redevelopment potential for vacant or underused
sites near the station, including properties used temporarily for construction staging.

As a system terminus, the N.E. 45* Station could cause an increase in'feeder bus service in the
area, greater traffic, and a potential increase in hide-and-ride pmking impacts in adjacent
neighborhoods.

The underground Pacific Station (B1) also has two options. The land use pattern of the West
Campus area would not be significantly altered by either option.

A potential Roy/Aloha Station at 10e Ave. N.E. and E. Roy Street (not part of the preferred
alternative) is a vacant "brown field" lot that has since been proposed for private redevelopment. The
proposed Roy/Aloha Station affects several multi-family buildings, but would not be expected to
significantly alter area land use patterns. This station location could support greater intensification of
retail and higher density multi-family land uses near the station, where existing zoning allows it. This
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change would increase the activity level adjacent to nearby residential uses. Since issuance of the

Draft EIS, the Roy/Aloha Station is no longer included in the preferred alternative.

Table 4.1-6
Indirect Effects on I)evelopment and Redevelopment in Station Areasl

Stations (Alternative) Elfects Stations(Alternative) ElTects

Northgate (All4)
Roosevelt - 12ul65h (A1.1)
Roosevelt - Roosevelt Way/65th (A1.2)
Roosevelt - I- Y65r' (A2.1: A2.2)

Segment A (Northgate to University District) Segment D (S. McClellan Street to Boeing Access Road)
Low McClellan (All D)
Moderate Charlestown (D3.3, D3.4) - Potential
Moderate Genesee (D3.3)
Moderate Eilmunils (Dj.j, Dl.le)

Columbia City (D3.4)

Segment B (University District to Westlake Station) Alaska Street (Dl'1, Dl.3)

Low
Low
Low
Low
Low

Low
Low
Low
Low

N.E. 45th @U B)
Pacrf.c (BI, 82.2)
Roy/Aloha (81) - Potential
Capitol Hill @1)

FirstHilI @I)
Convention Pl ace @2.1, 82.2)
Campus Parhray (82.1)
Eastlake (82.1,82.2)
South Lake Union @2.1,82.2)
Seattle Center (82.1., 82.2)

Segment C (Westlake Station to S. McClellan Street)
Westlake (AU C)
University Street (All C)
Pioneer Square (All C)

International District (All C)
Royal Brougham (Cl.l, C1.2, C1.3, C1.4,
C1.5, and Ci)
Lander (C[.1, C1.2, C1.3, and Cl.4)
Beacon Hill (A.L C1.2, C1.3, CL4, and
cI.5)
I-90 - Rainier Ave S.(C2.3)
Poplar Place (C2.4)

I-90 - l7e Avenue S.(C3)

Graham (All D)
Othello (All D)
Henderson (All D)

Seqment E (Tukwila)
BoeingAccess Road @1.1., EI.2)
Longacres (E2, E3)
Southcenter (E2)
Southcenter @3)
s. u4h @1.1, EI.2)
Sesment F (SeaTac)
North SeaTac - 154'h 61., F2.3, F3.2, F3.3, F4)
North SeaTac - 160'(Fl, F3.2) - Potential
N. Central SeaTac - Airport. (All F)
N. Central SeaTac - NEAT @2.3)
S. Central SeaTac - Main Terminal (F3.2)
S. Central SeaTac - Grassy ltuoll (F3.1)

S. Central SeaTac - Int. Blvd. Median @1)
S. Central SeaTac - City Center West (F2.1)

Moderate
None
Low
Low
Low
None
Moderate
Low
Low
Low

None
Low
Low
Low
Low

Low
Low
Low
None
None
Iow

Low
Low

S. Central SeaTac - City Center East @2.2) Moderate
S. Central SeaTac - 184b St. (F2.3FPotential Low
South SeaTac - S. 200th and Int. Blvd. (Fl) l,ow
South SeaTac - S. 20dh and 2dh (F2.1,F2.2, Low
F2.3, F3.t, F3.2, F3.3, F3.4)
South SeaTac - Thrifty Surface lot (F4) Low
South SeaTac -28b124u Ave. Garage (F4) Low
South SeaTac - S. 20dh St. Garage F2.3, F3.3) I,ow

Source: Ratings based primarily on analysis conducted by the cities of Seattle, Tukwila and SeaTac @coNorthwest, 1998;
Crandall Arambula, 1998; Berk and Associates, 1998).

Note: t Based on current land use plan designations.
Pr,eferred Altemative stations appear in italics.

A vent shaft would be located on public property, near SR 520; no long-term land use impact is
anticipated.

The underground Capitol Hill Station @1) has four options. Options A, B, and C would be

located below Broadway south of E. John Street with two station entrances on the west side of
Broadway; Options B and C include an optional entrance on tlre east side of Broadway. Option D
would be located below Nagle Place between E. Howell and John streets with entrances on the

southeast corner of E. John Street and Broadway and on the east side of Broadway near E. Howell
Street. Entrances would displace or affect several retail and cornmercial businesses, planned

development associated with Seattle Central Community College's future lrarning/Resource Center,

and existing parking areas, if located on Broadway (Options A, B, and C). The entrances to the Nagle

None
None
Low

Low

None

Low
Iow

Low
Low

Low
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Place Station option would displace commercial and retail buildings on the intersection of E. John and
Broadway and partially close a parking lot in the middle of the block south of E. Denny (to the east of
Broadway).

All of the station options would be consistent with area land use patterns, and could hasten

intensification of retail and higher-density multi-family land uses near the station, where existing
zoning allows it. This change would increase the activity level adjacent to nearby residential uses.

Due to the dense pedestrian and transit-oriented character of Capitol Hill, strong housing demand,
limited available development sites, and the nature of the intense mixed-use neighborhood, all station
options would have similarly good redevelopment potential for vacant or underused sites near the
station, including properties used temporarily for construction staging.

The First Hill Station (B1) entrances would result in the acquisitions of two properties that
provide retail space. This station would be consistent with area land use patterns. The station could
support intensificatiol sf prail and high-density multi-family land uses, particularly north of E.
Madison Sfreet, where existing zoning allows it.

A station at this location would result in substantial changes to the existing two-block Convention
Place Station site under any alternative. Layover of nains is a possibility on a portion of the site,
potentially reducing opportunities for transit coach layover and redevelopment to commercial uses.

At least 12major construction projects are under consideration on and in the vicinity of the station.
Under Alternatives 82. 1 and 82.2, a light rail station at Convention Place could affect the proposed

redevelopment of the site and surrounding vicinity.
The Campus Parkway Station @2) would be underground, beneath N.E. Campus Parkway.

While the station would affect traffic flow patterns in the vicinity of the station, no significant change
in land use patterns is anticipated. The University has started preparing a Campus Master Plan update
and will evaluate the West Campus area for future academic and administrative buildings. A station at

this location could accelerate redevelopment plans for this portion of campus and could support multi-
family residential use north of the campus boundary (N.E. 4l't Sneet) and west of University Way
N.E.

The Eastlake Station (B2) would displace several single-family dwellings and a parking lot.
While this station would be compatible with existing land uses, displacement of the single-family
dwellings could affect local land use patterns; relatively few single-family dwellings occur in this
area. Indirectly, a station at this location would likely hasten the intensification of retail and higher-
density multi-family land uses.

Alternatives 82.1 and B2.2 would provide a crossing of Portage Bay by bridge or tunnel. The
bridge option (82.1) route would displace several multi-family buildings, office buildings, a branch
bank and several restaurants. Other than the displaced restaurants, land use patterns along the Iake
Union corridor are not expected to be significantly affected as a result of these displacements.

The Seattle Center Station (B2) entrances would change several retail stores and office and
commercial parking lots; however, these changes would be compatible with existing land uses in the
area and would not significantly affect land use patterns. Substantial development is already planned
near the station" including, at Seattle Center, a new museum, expansion of the Pacifie Science Center
and IMAX theater, and a full-block development associated with the KOMO television station. More
intensive retail and higher-density multi-family development east, south, and southwest of the station
could occur sooner than with the No-build Alternative.

The likely indirect, adverse economic impacts would be low in all Segment B alternatives.
Alternative 81, preferred alternative, would generally have fewer operational impacts than the two
combined profiles, Alternatives B2.1 and B2.2. Alternative B2.1 could have slightly higher noise and
visual impacts to local businesses and residents than the other alternatives due to the increased length
of elevated track, but the impacts are not expected to be substantial.
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Under Alternative Bl, preferred alternative, and the MOS A (N.8. 45th Station to S. McClellan
Station), the proposed N.E. 45* Street Station would serve as the temporary northern terminus for the

light rail system. Under MOS B (Capitol Hill Station to S. Henderson Station), the proposed Capitol
Hill Station would serve as the temporary northern terminus. No additional adverse land use or
economic impacts are anticipated if either location is a terminus station.

Segment C (Westlake Station to S. McClellan Street)

The existing DSTT comprises roughly one-third the length of this segment. The preferred

alternative would have exclusive use of the tunnel for light rail transit, and buses currently using the

tunnel would move to the surface. This would not result in significant land use impacts downtown.
Between the International District Station and the McClellan Station, several routes would use the

existing transit-only right-of-way, resulting in limited direct land use impacts. While displacements

would occur with each alternative, substantially more displacements would result from Alternatives

C2.3, C2.4, and C3 than the C1 alternatives, including C1.2 - the preferred alternative. Several

commerciaL/industrial land uses near S. Poplar Place, as well as retaiUcommercial uses along Rainier
Avenue S., would be displaced.

The Royal Brougham and Iander stations (C1.1, Cl.2 - preferred alternative, C1.3, C1.4, C1.5,

and C3 - Royal Brougham only) would displace several industrial, manufacturing, and warehousing-

type businesses but would not be expected to significantly alter area-wide land use patterns. If the

City of Seattle retains the existing industrial zoning proximate to these station locations, no

redevelopment to commercial or residential uses in the vicinity of the stations is expected. Businesses

that rely on easy arterial, freeway, and rail access and circulation could be adversely affected by traffic
restrictions associated with light rail operation. The stations would afford employee transit access,

and could reduce auto reliance and potentially increase street capacity for trucking.
Under MOS C (N.E. 45t1'to Lander stations), the proposed Lander Station would serve as the

temporary southern terminus for the light rail system. No impacts are anticipated to land use.

The Beacon Hill Station (C1.1 - potential, Cl.2 - preferred alternative, C1.3, C 1.4, and C1.5)
could displace several commercial (retaiVservice) uses. Such displacements would not significatitly
alter area-wide land use patterns. Redevelopment near the station would likely be multi-family and

retaiUcommercial land uses, where zoning allows it.
The Poplar Place Station (C2.4) would displace industrial and warehousing-type land uses west

and east of S. Poplar Place. Proposed displacements could alter the localized land use patterns.

Development of retail uses near the station could occur where existing zoning allows more intensive
uses.

The I-90 Station (C2.3, C3) would displace several residential land uses, but would not
significantly alter area-wide land use patterns. Redevelopment near the station would likely be multi-
family land uses, consistent with zoning.

Indirect economic impacts for the preferred alternative would range from none to low.
Alternatives C23 and C3 would result in greater noise and visual impacts to local businesses and

residents than the Cl alternatives and Alternative C2.4 because of more extensive elevated track
sections in the north Rainier Valley. Potential access impacts would also be gleater. Because of
extensive elevated track in the north Rainier Valley, the remaining strip of land between Rainier
Avenue S. and ttre light rail track would likely be too naJTow to redevelop and would become open

space. Potential access impacts would be moderate or low. Alternative C2.4 would have low,
indirect, adverse economic impacts.

Segment D (S. McClellan Street to Boeing Access Road)

Design refinements to the Segment Dl.le and Dl.lf alternatives have reduced the extent of direct
impacts (that were identified in the Draft EIS) to residents, local businesses, and community facilities
such as churches and meeting places. Alternative Dl.le would typically have a 93-ft right-of-way
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between intersections and would have one of the lowest acquisitions totals for this segment.

Relatively few acquisitions would occur in some portions of MLK Jr. Way S. (such as the area
between Horton Steet and Columbian Way, Alaska and Brandon streets and south of Henderson
Street). In these locations, land use character would be largely unchanged.

Potential impacts would be lowest for Alternatives D1.3 and the Dl.1 options (including the
preferred alternative). Alternatives D1.1c (at-grade, 104 ft right-of-way), D1.ld (at-grade, 90 ft right-
of-way), Dl.lf (at grade,93 ft right-of-way), and D1.3 (elevated) would also have lesser adverse
impacts. Alternatives D3.3 and D3.4 would locate the northern portion of the route immediately west
of Rainier Avenue, resulting in the acquisition of every frontage property, most of them businesses, on
the west side of Rainier Avenue S. between Byron and Oregon streets (approximately 1 mile),
changing the character along this side of the street from commercial to light rail trackway. Because
MLK Jr. Way S. is less intensely developed, and has a wider right-of-way than Rainier Avenue, it
would be less severely impacted. However, even without the project the existing single-farnily
residences fronting MLK Jr. Way S. and Rainier Avenue S. may be replaced eventually by
commercial and/or multi-family uses, consistent with zoning.

Neighborhoods may benefit from increased visibility and patronage of community businesses, if
the community businesses in this segment are successfully reestablished. However, redevelopment
also could result in "gentrification," with new businesses that do not effectively serve the needs of
local residents, and ultimately result in less affordable land, housing, and services. Conversely, a lack
ofredevelopment after project construction could reduce neighborhood vitality.

There is also a potential for benefits in Segment D to be realized as the result of the
reconstruction of MLK Jr. Way S. and the areas east and west of Rainier Avenue S. This will occur
both at stations and along the line segment, where landscaping and other amenities will enhance the
public right-of-way. The project could support more varied, intensive, pedestrian-oriented urban
nodes along these corridors consistent with their neighborhood plans. Streetscape improvements on
MLK Jr. Way S. could improve land use character and promote redevelopment. This effect would be
most evident where station areas coincide with existing activity centers. Greater visibility and
accessibility to station areas would increase activity and could benefit businesses. Land use impacts
associated with specific station areas :re discussed below.

The McClellan Station (all routes including the preferred alternative) could hasten development of
more dense, pedestrian-oriented retail and service uses in the underused western half of the station
area. Land use may intensify in the east half of the station area too, but it may be limited by the
proximity of the Rainier Avenue/IvILK Jr. Way S. intersection. The at-grade station option would
redirect autos across and around the station platform (across Cheasty Boulevard).

The potential Charlestown Station (D3.3, D3.4) would displace single-family residences and
small businesses to the west. Indirect impacts may include redevelopment of underused parcels to
more intensive, transit-supportive land uses.

The Genesee Station (D3.3) would displace several small businesses located between S. Genesee

and S. Adams streets. Land immediately west of the proposed station may redevelop with multi-
family and neighborhood commercial uses. Development of the Alaska Station (D1.1, Options C and
D, D 1 .3) would remove some cornmunity services. Because the station area is walkable and contains
several community destinations, the station could support new neighborhood-scale commercial uses

on underused or vacant parcels.

The Columbia City Station (D3.4) would support ttre area's existing land use pattern, which
consists of a hub of community businesses and facilities surrounded by a variety of residential and
recreational land uses. Any redevelopment would likely include more dense neighborhood-
commercial and multi-family residential uses.

In the Edmunds Station area (Dl.le - preferred alternative and D1.lf, D3.3), the low-density
residential development interspersed with steep land toward the west would not likely experience
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significant development. However, the at-grade alignment would include streetscape improvements

along MLK Jr. Way S., making the area more attractive and pedestrian friendly. Where land is

available along MLK Jr. Way S., the project may support development of a few smaller,

neighborhood-oriented commercial establishments or community services with the preferred

alternative D1.1e and Altematives D3.3, D1.3, and Dl.1d.
Near the Graham Station @1.1e - preferred alternative, Dl.lf, potential in all others), the MLK

Market would not be directly affected by the light rail system, but several adjacent retail and service

uses would be displaced, leaving much potentially redevelopable land at this intersection. Indirect
land use impacts are likely to include increased residential densities and development of more

pedestrian amenities.

The Othello Station (all routes, including the preferred alternative), while displacing properties

primarily to the east between S. Myrtle and Othello streets, would preserve many of the more vital
area businesses. The S. Othello Street commercial area, which is surrounded by a variety of housing

densities and community uses, including the Holly Park redevelopment, has potential to become more

active and pedestrian-oriented. There is much underused land in the area, most of it surface parking.

Indirect impacts may include redevelopment of these parcels, sooner than would otherwise occur.

The Henderson Station (all routes, including the preferred alternative) located west of the

Henderson Street commercial area, would support nearby neighborhood commercial and light
industrial uses. Areas immediately south and west, which contain low-density residences, industrial

uses, and steep, undeveloped areas, would be less likely to experience a change in character. All
alternatives propose a streetscape lhk between the station and the Rainier Beach commercial core.

Design treafinents for pedestrian crossings and improved bicycle facilities would be included in
streetscape improvements and station design.

The indirect adverse economic impacts would likely be greatest for Alternatives D3.3 and D3.4,

followed by D 1 .3, D 1.1c, D 1.1d, D 1.1e - preferred alternative, and D I .1f. Substantial indirect
impacts could occur to existing businesses following the.displacement of neighboring businesses and

community services and the resulting change in business environment. This potential impact is likely
to be greatest for Alternative D3.3, which follows Rainier Avenue S. in the northern part of thq

segment before turning onto MLK Jr. Way S. Alternative D3.4 follows a similar route but would have

somewhat less impact (except at the portal south of Graham Street), because part of the route would
be in a tunnel instead of at-grade.

Under the MOS A, the McClellan Station would serve as the temporary southern terminus of the

light rail system; under the MOS B, the Henderson Station would serve ,ts the temporary southern

terminus. No additional adverse land use or economic impacts are anticipated if either location is a

terminus station.

Segment E (Iulrwila)
Alternatives El.1 (prefened alternative), andBl.2 would displace several commercial uses and

two to four residential uses. These alternatives would remove some of the existing parking along this

auto-oriented arterial, which could affect the economic viability of adjacent land uses dependent on

easy auto access. In accordance with the Pacifie Highway Revitalization Plan, Alternative E1.1

(preferred alternative) has been modified to incorporate design elements of the City's proposed

improvements to Tukwila International Boulevard. These modifications would help support the

planned emphasis on commercial uses, which serve multiple local neighborhoods through improved

pedestrian amenities and safety. Although direct displacements would be moderate and very similar
with both alternatives, Alternative 81.2, because it would be elevated the entire length of Tirkwila
International Boulevard, would cause higher visual impacts and potential indirect economic impacts in
the commercial area south of 130s Street.

The Boeing Access Road Station @1.1-prefened alternative;E1.2) would have little direct
impact on the existing pattem of land use. Because the station would be substantially removed from
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any existing development, there would be little additional pedestrian activity in this area. Light rail
and commuter rail service may bring more commuters to the nearby Boeing facility, but no indirect
land use impacts are likely.

At the S. 144'" Station (81.l-preferred alternative;EL.2), where the area is already a
neighborhood commercial hub, light rail access would support the development of denser, pedestrian-
oriented commercial uses nearby. There would be few displacements near the station, limiting
disruption of the functioning hub. The presence of other amenities within walking distance (including
a library, schools and parks) support multi-family residential development along either side of the
commercial corridor.

Along Interurban Avenue S. (82), most of the additional right-of-way would be acquired to the
east of the existing roadway and would encroach on generally larger-scale office, retail, and light
industrial properties, minimizing impacts to somewhat smaller businesses and multi-family residences
to the west. Impacts along MLK Jr. Way S. (Alternative E3) would be relatively low because the
route travels through low-intensity industrial areas, along existing railroad and freeway rights-of-way,
and adjacent to large-lot residential developments. However, several small commercial uses near S.
1296 Street, including a motel, would be displaced.

The Longacres Station area (E2, E3), which would include a commuter rail station, Amtrak
passenger station, a park-and-ride lot, and bus connections, would become an important transportation
hub. Substantial development is proposed within r/a m:le of the station. This area will likely develop
with campus-style offices and surface parking lots, like the nearby Boeing complex, rather than a
more dense mix of commercial and multi-family residential uses.

The Southcenter Station (located east of the mall with E2 and just south of the mall with E3)
would have low direct impacts. Although the station could support the development of more intensive
uses, there are few vacant parcels, and the current land uses are predominantly auto-oriented, large-
scale department stores and big-box retailers that are surrounded by large parking lots and located too
far apart to be easily accessible by foot. Although there would be little potential for redevelopment of
surface parking in the foreseeable future, the station could be connected to pedestrian-oriented
amenities.

Indirect adverse economic impacts would likely be greater with the Tukwila International
Boulevard alternatives, 81.1 (preferred alternative) andEl..2, than with Alternatives E2 andE3,
although overall indirect impacts axe still moderately low. The potential for adverse traffic impacts to
local businesses and residents would be moderate for El.l andBI.2. Location of the light rail
trackway in the median of Tukwila International Boulevard under the E1 alternatives could affect
access to some businesses and could result in economic losses away from station areas. Businesses
near station areas would benefit from better accessibility, visibility, and pedestrian activity. Impacts
from decreased automobile access, circulation, and parking would be low to moderately low for
Alternatives E2 andE3.

Segment F (SeaTac)

Most of the routes in Segment F would result in few direct changes to existing land use patterns.
Alternative F2.3 (prefened alternative) would have few displacements and generally low impacts.
Alternative Fl would have slightly more impact from greater displacements. Most displacements
associated with Alternative Fl would be at the northern end of the route, where the commercial
corridor is most naffow. Alternative F2.2 would feature a route through SeaTac's proposed City
Center and could help facilitate planned redevelopment within the center. Alternative F2.1 would
abut the City Center along International Boulevard, and could facilitate redevelopment to a lesser
extent. Alternatives F3.1,F3.2, F3.3, and F4 would hale up to 13 acquisitions in the northern corridor
area. In the southern portion of these routes, along 281 Avenue S., there is much vacant land in
transition. Some of the remaining single-family residences along this road could be acquired, which
could hasten development of new office buildings and other uses.
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The stations in North SeaTac would be located around either the intersection of S. 154e Steet and

International Boulevard or S. 160ft Street at International Boulevard. The North seaTac Station at

154ft Street, (F1a, F2.3-preferred alternative, F3.2,P3.3,F4) in combination with the proposed station

at Tukwila International Boulevard and S. 144u Street (El.1 - preferred alternative, El.z), could have

indirect land use impacts, supporting development of a transit- and pedestrian-oriented district. This
change may aid in revitalizing that corridor. Construction of the auxiliary park-and-ride lot (in this
area of multi-family residential, retail, and park-and-fly lots) would not be consistent with the creation
of a more dense urban environment, but the lot would not constitute a significant change in land use

over existing conditions. Station options feature park-and-ride facilities on the southeast, northeast,

and northwest corners of the intersection. Each corner location would have a similar level of impact.
Option A would be at-grade north of S. 154e Street, allowing the intersection to redevelop to a greater

economic potential. Some impacts associated with the S. 154th Station would occur within the City of
Tukwila.

Because the area around the North seaTac Station at 160e Steet (Flb, F1c, F3.2b) contains
medium- and low-density commercial uses and single-family residences, and would include a new
centralized Port-planned rental car facility, it is not likely to become a more dense, mixed-use hub.

This station has three options (C, D and E) located ag to the north, and to the south of the intersection
at S. 160ft Street and International Boulevard, respectively. The project could support new transit-
oriented uses along International Boulevard. Under certain market conditions, redevelopment of
vacant and underused parcels in the area could occur.

The North Central SeaTac Station (all routes) would support the use of nearby commercial land
for lodging and other services catering to airport travelers. Station Option C would include a station at
the Intermodal Center. This location would incorporate several modes of ground transportation
including Metro buses, Link light rail, and rental cm facilities for the airport. Pedestrian connections

could also be established across International Boulevard to SeaTac's City Center. Station Option D
would be located at the NEAT site. While this location would directly servs the aiq)ort's planned

expansion, it would have the less direct pedestrian connections across International Boulevard.
The South Central SeaTac Station has multiple options. Alternative F2.3 (preferred alternative)

would have a potential station at S. 184e Street on the west side of International Boulevard. This
station would provide an oppornrnity to establish pedestrian connections to the City Center. With
Alternatives F2.1 and Y2.2,the station would be most accessible from SeaTac's City Center, and

would therefore have the greatest potential to support more dense, pedestrian and transit-friendly land
use. If the station were placed to the east of City Hall at 32od Avenue (Alternative F2.2), it could
support converting the existing mobile home park near Bow Lake to higher-density housing.
However, a station east of City Hall has not been included in draft redevelopment plans for the
proposed City Center. A station west of International Boulevard including the prefened alternative,
may result in less additional pedestrian activity in Central SeaTac, and may be less likely to support
changes in land use patterns. Stations in these are.rs are assumed by the Draft City Center Plan to
have sufFcient pedestrian access across International Boulevard. to foster City Center redevelopment.
A recent market analysis of the S. l84e Station concludes that the most promising redevelopment in
the City Center area are not readily accessible from that site.

Substantial development is planned near the S. 184e Stafion, including a 385-room hotel, a 3,500-
space addition to the airport parking complex, and four major expansions to existing commercial
paxking facilities east of International Boulevard (roughly 6,00O spaces).

The South SeaTac Station would feature a park-and-ride lot or Earage structure near S. 200ft
Street. Alternative F2.3 (preferred alternative) would have a garage and station location south of S.

2006 Street near 28e Ave S. All other F alternatives except for Fl would have similar station
locations-four different locations altogether-around the S. 200e Street/28s Avenue S. vicinity. Each

of these locations, including the preferred alternatives, would encroach on properties along either side
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of 28th Avenue S., north or south of S. 200ft Street, much of which is commercial or vacant. The
station for Alternative Fl would be located north of S. 200'b Street on International Boulevard. This
area has more businesses that would be displaced by a station. There is some indirect development
potential, although the presence of the park-and-ride lots may decrease the desirability of adjacent lots
for some types of residential and small-scale commercial uses. However, SeaTac's long-term plans of
transitioning this area into a business district would be compatible with the presence of park-and-ride
facilities.

The indirect adverse economic impacts would likely be lower in Alternative 2.3 (preferred
alternative) where impacts in all areas would be low, except in Homestead Park where they would be
moderately low. Impacts from reduced access, circulation, and parking would likely be moderate/high
in Alternative Fl, and low to moderate in the other alternatives. The potential traffic, access, and
parking impacts to businesses under the F2, F3, and F4 alternatives would generally be less than those
identified for Fl because the routes are generally located to the west or east of International Boulevard
or on Port of Seattle property.

Maintenance Base Sites

All seven maintenance base site alternatives are located in areas consisting primarily of industrial
uses and zoning. Like many industrial uses, the proposed maintenance base requires a large site with
convenient train and truck access. A maintenance base at any one of the alternative locations would
replace existing private manufacturing and industrial uses with the Link maintenance base, a facility
for storage, cleaning, maintenance, repair and operations of light rail transit vehicles.

While a maintenance base at any one of the alternative locations would be a public facility, it
would be an industrial use consistent with the Greater Duwamish Manufacturing and Industrial Center
Plan. However, the North Duwamish area has limited land area available for industrial uses and it is
likely that displaced private industrial uses would need to relocate outside the area. Transit vehicle
base facilities are an industrial use, and in Seattle, are classified by the Seattle I-and Use Code as an
Administrative Conditional Use in all industrial zones. Existing industrial uses displaced by the
project would be replaced by the industrial use of the transit base. Developing a maintenance base in
this area would not increase pressure for development of land uses inconsistent with the industrial
nature and/or zoning of the area. Several changes to the Greater Duwamish Manufacturing and
Industrial Center Plan are currently under consideration by the City of Seattle.

Location of maintenance base facilities in the North Duwamish Industrial Area would erode the
tax base within the industrial area by relocating private manufacturing and industrial uses. Most jobs
that would be displaced are industrial in nature. Historically low vacancy rates, small parcel size, and
limited land availability downtown may make relocation of displaced firms difficult within the North
Duwamish Industrial area. Existing family wage jobs could be relocated outside this industrial are4
but would not be lost. Sound Transit would provide relocation assistance to displaced businesses.
The use of a maintenance base would provide approximately 390 additional family wage jobs for the
area. Operation and maintenance activities conducted at the maintenance base site, including running
repairs, heavy maintenance, and storage of light rail vehicles, would be consistent with surrounding
industrial uses.

Alternative Ml-A (S. Lander Street). A maintenance base at this site would displace
industrial/warehousing and distribution facilities, and certain City of Seattle offices, yet would be
consistent with the pattern of existing industrial land uses in the area. No indirect land use impacts are
anticipated. ,

This alternative would relocate and reconfigure freight rail and rail storage nacks and result in the
loss of approximately 3,500 ft of rail storage. This could adversely affect local businesses relying on
freight storage.
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The site would require the closing of S. Stacy Street between Sixth Ave. S. and Eighth Avenue S.

Access to existing businesses would be maintained along Airport Way S. The businesses displaced by
Alternative M1-A provide an estimated 621jobs.

Alternative Ml-B (S. Lander Street). Like Alternative Ml-A, a maintenance base at this site

would displace existing warehouse and distribution facilities, and would be consistent with the pattern

of surrounding land uses. Alternative Ml-B would retain freight rail and rail storage yard facilities
displaced in M1-A, but may result in restricted movements north of S. Lander Street" thus impacting
some businesses.

Alternative Ml-B would require closing S. Stacy and S. Walker streets between Seventh Avenue
S. and Airport Way, and Eighth Avenue S. between S. Lander and S. Stacy streets. Access to existing
businesses would be maintained along Sixth Avenue S. and S. Stacy Street.

Alternative Ml-B would result in the greatest employment displacements of the North Duwamish
Maintenance Base Alternatives. The businesses displaced by Alternative M1-B provide an estimated

1,026 jobs. Sound Transit would provide relocation assistance to the displaced businesses.

Alternative Ml-C Atlantic/Central A. Like alternatives Ml-A and M1-8, a maintenance base

at this site would displace existing warehouse and distribution facilities, office buildings, and retail
space. The industrial use would be consistent with the surrounding land uses pattern.

Alternative Ml-C would require closing Sixth and Eighth Avenues S. between S. Massachusettes

and S. Holgate streets. Access to existing businesses would be maintained along parallel streets. Use
of Alternative Ml-C for the Link light rail maintenance base facility would prevent King County
Metro from expanding its central bus base to the south, but would allow it to expand its base to the

west by vacating that portion of Sixth Avenue S.

No freight rail impacts are anticipated.

The businesses displaced by Alternative M1-C provide an estimated 581 jobs.

Alternative Ml-D Rainier Brewery/Roadway Express. Like alternatives Ml-A, Ml-B, and

M1-C, a maintenance base at this site would displace existing warehouse and distribution facilities.
As an industrial use , the maintenance base would be consistent with the pattern of surrounding land
uses.

Alternative Ml-D would require closure of portions of S. Hanford, Horton, and Hinds streets and

rerouting truck access to Sixth Avenue S. Access to local businesses would be maintained; no

significant business impacts are anticipated. No freight rail impacts are anticipated.
The businesses displaced by Alternative Ml-D provide an estimated 331jobs.
Alternative Ml-E Rainier Brewery/Airport Way S. Uke Alternatives Ml-A, M1-8, Ml-C,

and Ml-D, a maintenance base at this site would displace existing warehouse and distribution
facilities; the industrial use would be consistent with the pattern of surrounding land uses.

Alternative Ml-E would require re-aligning of Airport Way S. toward I-5 to connect &e main
Rainier Brewery property (cunently on the east side of Airpot Way S.) with the Rainier Brewery
property on the west side of Airport Way S. and would close portions of S. Hanford Street. Truck
access would be rerouted to Sixttr Avenue S. Sound Transit would maintain one lane of travel in each

direction on Airport Way S. during re-alignment. Access to businesses in the area would be

maintained; no significant business impacts are anticipated. No freight rail impacts are anticipated.

The businesses displaced by Alternative M1-E provide an estimated 170 jobs.
Alternative M2 (N.E. Boeing Access Road). This maintenance base would displace

manufacturing, warehousing, and related office land uses and would be consistent with the existing
industrial land use pattern. No indirect land use impacts are anticipated.

The businesses displaced by AlternativeM2 provide an estimated 611jobs.
Alternative M:l (SW Boeing Access Road). This maintenance base site would displace the

fewest light industial and commercial land uses. A Seattle Police Association facility, a Bingo Hall,
and residence would also be displaced. The maintenance base would change the character of the site
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but would be generally consistent with surrounding transportation and utility rights-of-way and
commercial and light industrial uses.

The businesses displaced by Alternative M3 provide an estimated 499 jobs.

4.1.2.5 Regional Employment and fncome fmpacts

A benefit of light rail project construction and operation is the resulting increase in regional
economic activity. Expenditures on construction and operation that result in demand for construction
materials and workers are referred to as direct impacts. Direct impacts lead to indirect impacts when
the output of firms in other industries increases to supply the demand for inputs to the construction
industry. Finally, wages paid to workers in construction trades or supporting industries are spent on
other goods and services (induced impacts).

It is generally assumed that only project activities funded by out-of-region sources (net

expenditures) will result in new expenditures and employment. As taxes are increased regionally to
pay for the projecg residents and businesses have that much less income to spend on other goods and
services in the regional economy. Such expenditures do not represent new economic activity, but
rather a shift in the local economy's product mix. For this project, it is assumed that net direct
spending and associated economic benefits will result only from the inflow of federal funds that would
have otherwise not been spentin the region (33 percent federal funding is assumed for construction).

Employment and Income Impacts from Construction Expenditures

The economic impacts from light rail system construction expenditures are presented in Table
4.1-7. As shown, total direct spending on construction is estimated to be $2.4 billion for the Northgate
to SeaTac Alternative, and $2.1 billion for the preferred altemative, and $1.7 billion for the low-cost
alternative, MOS C. Expenditures and impacts from MOS A and B would be within the range defined
by MOS C (low end) and the preferred alternative (high end).

Table 4.1-7
Employment and Income Impacts of Light RaiI Construction Expenditures

Thousand 1995$ Jobs

Alternative Total Direct
Spending

Net Direct
Spendingr Outpud

Personal Net Direct
Income2 Person-Yrs3 Annuala

Northgate to SeaTac

Prefened Alternative

MOS C - N.E. 45tr St. to
Lander

$2,400,000

$2,063,000

$1,670,000

$349,500

$298,500

$270,500

$s93,000

$507,000

$460,000

$576,000

$492,000

$446,000

7,r37

6,035

5,168

892

754

646

Notes: Assumes 58 percent in-region construction, 68 percent in-region vehicle assembly, and 100 percent in-region right-of-

^,{t.o-o 33 percent federal funding.
'3-county multipliers from the Implan Group, Inc.
'Based on labor estimates by PBA(E for Regional Transit Project, 1994, adjusted for this project based on ratio ofproject

cost estimates.
o Assumes 8 years for desigu and construction.

MOS A and MOS B would be within the range defined by the preferred altemative and MOS C.

Net direct expenditures (inflows of funds to the regional economy) are about $500 million for the
Northgate to SeaTac Alternative, $299 million for the preferred alternative, and$27t million for MOS
C. Total impacts to the regional economy (personal income) are $576 million for the Northgate to
SeaTac Alternative, $492 million for the preferred alternative, and $446 million for MOS C. These
impacts would occur over the eight years required to plan, design, and construct the project.

The results of the input-output analysis indicate that a total of approximately 7,100 new jobs will
be created in the three-county region for the Northgate to SeaTac Alternative, about 6,000 new jobs
will be created for the preferred alternative, and about 5,200 new jobs for MOS C in response to net
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new spending on construction in the region. The No-build Alternative would not create the new

economic activity and jobs.

Employment and Income Impacts from Operations and Maintenance Expenditures

Annual costs and employment estimates for operating and maintaining the light rail system are

shown in Table 4.1-8. As shown, operating and maintaining the system (at2O2O ridership levels) is
estimated to cost about $50 million per year for the Northgate to SeaTac Alternative, $24 million per
year for MOS C, and $42 million for the preferred alternative. The Northgate to SeaTac Alternative is
projected to require 556 employees annually, the preferred alternative is projected to re4ulre 477

employees annually, and MOS C is projected to require 265 employees annually at2020 ridership
levels. Other benefits of operating and maintaining the light rail system include supporting a diverse

employee base and providing family-wage jobs. Family-wage jobs are defined as those exceeding the

average annual wage for King County, or $37,299 in 1997 . It is anticipated that wages and benefits
paid for most light rail operations, maintenance, and administrative jobs would meet this definition.
For more discussion, see the Economic Impacts Technical Report.

Table 4.1-8
2010 Annual Operations and Maintenance Cost and Employment Estimatesl

Cost (1995$) Employees

Northgate to SeaTac

Preferred Alternative

MOS C - N.E. 45b St. to Lander

$49,800,m0

42,000,000

24,300,000

556

+tt

265

Notes: ' Manuel Padron & Associates and Sound TransiL Assumes year 2020 ridership.

MOS A and MOS B would be within the range defined by the preferred altemative and MOS C.

If current federal funding progmms remain in place in the future, and if Sound Transit
successfully competes for those funds, the project may receive approximately $1.2 million annually,
beginning in 2O06, to pay for project operations, less than five percent of the cost for operations.

4.1.2.6 fmpacts on Local Tax Bases

In each of the build altematives, Sound Transit would need to acquire residential and commercial
properties. Table 4.1-9 shows the initial property tax impacts resulting from property acquisitions and

the initial property tax irnpacts. The table does not include potential impacts from partial acquisitions.

When referring to the property tax impacts of acquisitions, the term "initial property tax impacts"
is used because the extent of the long'term fiscal impact of the system is uncertain. Initially, property
taxes will no longer be collected from full acquisitions along the route. As a result the rates charged

remaining tiu(payers would increase stghtly to recover budgeted funds, or budgets for essential
government services would be reduced accordingly.

In the long run, it is likely that some of the "excess" land purchased by Sound Transit for system

construction will later be released for development, and it is possible that some displaced businesses

would rebuild at a new location elsewhere within the jurisdiction's boundary. This would result in
new construction, which is added to the jurisdiction's tax base, thus increasing the revenue available
to a jurisdiction for essential government services. These positive impacts could be offset by the

absence of new construction that might have occured on properties acquired by Sound Transit. Thus,
the long-term property tax impacts are uncercain, but are likely to be less than the initial property tax
impacts.
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Table 4.1-9 Initial Property Tax Impacts by Alternativer

Alternatlve Total
Impact

Index
Low=1002

Impacts to Ctty/County
Taxpayers

Prim$v Other
Jurisdlctiin3 Jurisdlcdona

Segment A - Northgate to University District
A1,1 - l2th Ave. N.E. Tunnel
A1.2 - Roosevelt Way N.E. Tunnel
A2.l - 8th Avenue N.E. Short Elevated
A2.2 - 8th Avenue N.E. Elevated

Segment B - University Dtstrict to Wqs0ake Station
BI - Capitol Hill Tnnel
Bz.l-Seattle Center via Higb-level Bridge
B2,2-Seatde Center via Portage Bay Tunnel

Segment C - Wesfloke Station to S. McClellan Street
Cl.l - At-grade, Median of Lander St.
C1.2 - At-grade, North of Iandr St. (MI-A)
Cl.3 - Elevated, North of Lander St.
Cl.4 - Forest Street (Ml-D, Ml-E)
C1.5 - MassachusettM-5 right-of-way
C2.3-West of Rainier Ave. S, Elevated
C24-Rainier Ave. S, Tumel
C3 - S. Massachusetts Street Tunnel

Segment D - S. Mcclellan St. to Boeing Accesc Road
Dl.lc - MLK Jr. Way S. - At-grade 4Jane
Dl.ld - MLKJT. Way S. - At-grade 2lane
Dl.Ie - MLK Jr. Way S. - At-grade 4-lane
Dl.lf - MLK Jr. Way S, - At-grade, 2-Iane
D1.3 - MLK Jr. Way S. Conrbined hofile
D3.3 - S. Alaska St. Crossover
D3.4 - 37ih Avenue S. Tumel

Segnent E - Tukwlla
E 1. 1,-Tukwila Int, Boulevard At-grade
El.2-Tukwila Int, Boulevud Elevated
E2 - Interurban Avenue S.
E3- MLKJr.WayS.

Segment F - SeaTac
F1 - Intemational Blvd. With 154'Station
F2.l-Washinston Memorial Park City Ctr. West
Fz.2-Washington Memorial Park City Ctr. E.
F2.3 - Wrch. Mem. Park-Elevated E. of 2{h
F3.l-West of Intemational Blvd. - Grassy Knoll
F3.2-West of International Blvd. Main Teminal
Ei.3-West of Intemational Blvd. IMC
F4-Intemational Blvd. to 286/246

Malntenance Faclllties
Ml-A - S. I-ander Street
Ml-B - S. Lander Steet
M1{ - Ailartic/Central A
Ml-D - Rainier BrewerylRoadway
Ml-E - Rainier Bnewery/Airport Way
M2-N.E, Boeing Access Road
M3 - S.W. Boeine Access Road

ProJect Totol 5

Northgate to SeaTac Alternative
Ilw
High

N,E. 45u Street to SeaTac Alternative
Low
High

Prefened altenative
MOSA
MOSB
MOSC

$57,500
$66,,mo
$63,700
$50,500

$40,000
$138,200
$117,700

$38,600
$86,400
$38,600
$39,400

$161,100
$147,300

$85,900
$92,2W

$174,7ffi
$l 16,100
$141,700
$1 17,800
$174,600
s281,600
$259,800

$51,000
$z7,lN

$2,100
$31,900

$311,900
$89,500

$313,100
$49,s00

$156,900
$1s8,200
$114,500

$87,200

$233,300
$r50,300
$285,900
$288,100
$205,600
$155,800

$96,100

$444,900
$1,2M,5m

$394,2100
$1,218,100

$508900
$137,100
$268J00
$1l1.mo

150

100
122
101

150
243
2U

zise
1,319

100
1,556

$17,300
$19,900
$19,i00
$15,100

$12,000
$41,500
$35,300

$1 1,600
$25,900
$11,600
$11,800
M8,300
w,2ffi
$25,800
$nJoo

s52,2100

$34,800
$42,500
$35,300
$s2,400
$84,500
$78,000

$15,300
$8,100

$400
$5,400

$59,200
$15,900
$69,2100

$8,700
$21,600
$21,900
$17,500
$17,800

$70,000
$45,100
$85,800
$86,400
$61,700
$36,200
$21,700

$0
$0
$0
s0

$0
$0
$0

$0
$0
s0
$0
$0
$0
$0
$0

$0
s0
$0
$0
$0
$o
$0

$0
$0

$100
$3,200

$1 1,900
$4,s00
$2,100
$2,500

$14,100
$14,100

$8,500
$2,100

$o
$o
$0
$o
$0

$7,900
$o

Notes: I 1998 Assessed values and taxes billed ftrom King County Deparonent of Assessments. Totals for each alt€rnative are summary of all
, parcels desigoat€d as.full acqxisitions based on conc€pnral design as of August 1999. Does not include the partial acquisitions impact
'The lowest 1998 tax impact for a segment is given an index value of 100. ihdex values for the otb€r altemalives in ftat segment aie

calculated as ratios to the lo\r'tax imrpact alternative. For example, the tax Inpact of Altsmative 1,1 is 14 percent g€at€r than that of
^ 

Altemative A2.2.
' Prinary jEsdictlon ilSeqttle lor Segmenls A-D, Ml, and M2; Tukwila for Segments El.l,El.2,E2,M3, andF2.3; King County for
. Segment E3; and SeaTac for all Segment F.

I Secondary jurisdictions: E2 = King County, E3 = Tukwila aod Renton ; F and M2 = Tukwila.
" lnw and High are the minimum and maximum possible values, respectively.

NA means not applicable.
The prefered alternative appears in italics.

114
t3z
t26
100

100
345
294

100

100
ro2
418
382
223
239

630
181

632
100
317
319
231
t76

u3
156
298
300
274
r62
100
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From 30 to 42percent of the tax revenues collected by affected cities are from property taxes.

The remaining revenues come from other sources, such as sales and use taxes, business and

occupation taxes, utility taxes, gambling revenues (e.g., Bingo HaIl in Tukwila on Site M3), and
parking taxes. Similar to property tax impacts, the long run tax impacts to local jurisdictions from
these other taxes are uncercain if some of these tax revenues will be affected to the extent that
displaced businesses do not relocate within the same community. Businesses unable or unwilling to
relocate within the same community would represent a loss of revenues to the local jurisdiction.

These types oflosses would be offset to the extent that existing businesses relocate and business

activity increases and/or new businesses are atfracted to the area. Local jurisdictions are likely to
receive significant sales tax revenues from purchases related to project construction. In addition to

funding local jurisdiction programs, total property tax levies include funds collected for consolidated

county taxes, fre prevention, libraries, schools, and other services. Based on the conceptual designs,

the initial property tax impacts from acquisitions are in all cases less than one percent of the total tax
revenues collected by a jurisdiction. Mitigation for impacts during construction are discussed in
Section 4.17.

4.1.3 M-tigation

The light rail project is being planned and designed to recogni2e problems associated with the

acquisition of residential and business properties, to develop solutions, and to minimize the adverse

impacts of acquisitions. Where displacements are unavoidable, Sound Transit would provide

relocation services and benefit payments. Efforts would also be made to relocate the occupants of
acquired properties within the same community if possible and give displaced businesses priority
consideration for properties to be resold for redevelopment. See the discussion in Section 4.2 of the
Final EIS.

Sound Transit would use all its own sites to demonstrate good transit-oriented design and land use

mixes that me appropriate to their setting, transit mode, and market conditions by preserving
development opporunities on Sound Transit property and promoting transit-oriented development.

Sound Transit would designate a Community Ombudsman and develop relocation policies to
minimize impacts and promote the long-term viability of the businesses and the community. Business

technical assistance will be provided.

Sound Transit would work with displaced businesses, under its relocation policies, to help find
suitable sites within the community and also to appropriately develop acquired property. As part of
the preferred alternative, the Sound Transit Board has proposed to establish a $50 million Transit-
Oriented Community Development Fund @4otion M99-14 adopted February 25,1999) to be available
to mitigate impacts of building and operating the light rail preferred alternative in southeast Seattle.

The fund could be used to increase ridership and improve the community. The funds can be used to
leverage local, state and federal dollars for transit-related and supportive investments. A community
advisory panel would be established to set priorities and make recommendations to the Sound Transit
Board for application of the fund. The Fund will be available to the community forphysical and

economic improvements to the southeast Seatfle light rail corridor.
In addition, Sound Transit's Guiding Principles for Employment and Contracting, identify four

key objectives to engage ttre region in the implementationof Sound Move as follows:
o Workforce diversity reflective of the region,
o Maximum use of local business,
o Maximum use of small businesses, and
o Maximum use of minority, women and disadvantaged businesses.

The Sound Transit Board has made further commitments through economie development policies
to enhance local economic benefits to businesses and the workforce. Most recently, Sound Transit has

adopted a policy for the use of project labor agreements (PLA) on Central Link Light Rail
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construction and Sounder commuter rail station construction. The PLA policy also includes a strong
commitment to diversity in employment and apprenticeship training.

4.",.4 Significant Unavoidable Adverse lmpacts
There would be no significant unavoidable adverse impacts to land use and economics.

4.2 AGQUTSTTTOilS,DTSPLAGEMENTSANDRELOCATTONS

Building and operating the Central Link Light Rail System requires acquisition of property for
right-of-way and other facilities, and presumes displacing and relocating some of the existing uses.
This section summarizes the likely property acquisitions, based on the current conceptual designs.
There are two types of property acquisitions:

. A '?artial acquisition" would acquire part of a parcel but would not dislocate the existing use.

o A "full acquisition" would acquire the full parcel and displace the current use. Full
acquisitions include parcels that may not fuIIy acquired for the project but would be impacted
(due to loss of pmking, access or other features) such that the existing use would be
substantially impaired.

The following discussion ouflines the likely acquisitions in each segment, focusing on major
differences among alternatives. Table 4.2-l summarizes total partial acquisitions and futl acquisitions
by land use type for each route alternative. The text below indicates notable differences in impacts
among the station options associated with the various route alternatives. Other effects associated with
acquisitions are discussed in Section 4.3,T-and,Use and Economics; 4.1, Neighborhoods , and
Appendix G, Environmental Justice.

4.2,1 Acquisitions, Displacements by Route Alternatives and Stations

Segment A (Northgate to University District)

Alternative 42.1 would cause the highest number of full acquisitions (10) in Segment A, followed
by A1.2, Al.1 and A2.2with the least (2). AI.2 would acquire the most commercial property (five
parcels), followed by A1.1, 42.1 and A2.2 (one to three parcels each). Alternative A2.l would be the
only alternative with residential displacements, including six single-family residences and one duplex.

For the Northgate Station, there are three options (A, B and C) under consideration. Option B is
reflected in Table 4.2-I and above. Option A would affect two fewer commercial properties (one full
acquisition and one partial acquisition). Option C would affect one additional commercial property
(partial acquisition).

Effects would cluster near Northgate Mall for all alternatives, and around the proposed stations at
N.E. 65rh Steet and 126 Avenue N.E. (A1.1), at N.E. 64s Street and Roosevelt Way N.E. (A1.2) and
just east of I-5 between N.E. 68s Street and N.E. 66t Street (A2.1 and A2.2).

Segment B (University District to Westlake Station)

In Segment B, the preferred alternative would have thee fewest full acquisitions. Alternative
B2.2 would have the highest number of fuIl acquisitions (20), followed by B2.l (18), and 81 (four).
B2.2 would acquire the most commercial parcels (19 including one vacant lot) with B2.1 acquiring 16
commercial properties (including one vacant lot) and one private/ institutional (church) parcel.

82.1 would acquire the most residential units, including one multi-family residential property (40
units of low-income apartments) and one single-family residential property.

For the N.E. 45th Station under consideration in Segment B, there are three Options (A, B, and C).
Option B is reflected in Table 4.2-l ander effects of the locally preferred alternative. Option A would
have the same impacts as Option B. Long-term impacls under Option C include acquiring trro
commercial parcels and permanent closure of N.E. 43'o Street to vehicular traffic east of the alley
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Table 4.2-1

Summary of Central Link Baseline Acquisitions by Alternative
Public/ Residential Residential

Institufr;alr--- I".tii"tio"aft Smgi. f"-ry Muki-Family Table Totals3
AIt.

Partial 
"ru $o4l ""*" 

."tt *""t* t
A1.1
At.2
M.1
M.2

z5
25
2l
21

4
6
l0

0110000
0110000
012O60r(2)
o210000

J

3
5

4
4
l8

4
1''

000
000

40
'70

0
I

0
r(4o)

4
16

0
10

BI
82.1

cI.2
cl.3
c1.4
c1.5
c2.3

TI
8

8
23
29
t4
16

f

10
2l
I

20

I5
t4
14
n
40
l5
33

8
I
4
9
20
0
t7

c2.4
c3

02
02
o2

t)
t4
t4

0
0
0

0
0
0
0
0
0
0

9
2

0
0
0
0

1(2)
0

3(6)

0120
0001

1

t0
01001
010214

Dl.lc
Dl.ld
Dl.Ie
Dl.lf
Dl.3
D3.3
D3.4

85

77
IJ

28
16
30
1)

IJ

11

14
t4
2
8

56
72
53 88 r0 13 3 47 32 3 10(39) 116 143

110
63
84

62
191

589
404
41 3
353
375
98 l0

9185
15130
7458
6346
103529
t226665

14(41)
2Q)
6(16)
4(e\
8(26)
r6(4e)

t92
103

|.56
139
120
158

Er.I 49 10 0
Er.z 53 6 0

I 2 15 3 9 r (s) 74 16
637

82613000r200625
83529030367309416
F2.1 52110 68 13

F2.2 48 17 0 o6219

008021(5)

90720
70720
00520F2.3

F3.l
F"3.2

F3.3
F4

42120 047 I4
94 26
89 30
86 24
82 15

2378 t
0
0
0

0
0
0
0

782604272
782206022
7111O4272

M1-A
M1-B
Ml-C
M1-D
M1-E
M2
M3

09
613
06
ot2
ol7
113

11
00
0l
1l
0l

0
0
0
0
0
0

0
0
0
0
0
0

000
000
000
000
000
000

l0
l4

0

0
0
1

I

6
13

18

T4

0901301001r3:
Nortlgate to SeaTac
High 267
Low l4O
N.E.456 to SeaTac
High 265
Iow 138
Pref 182
MOS A 14
MOS B 9l
MOSC 1

at

2

24
.,

)?
0
t4
0

96
t2

90
t2
37
2
a')

131

3l

131

3l
78
0
58
0

38 t7
1l 2

tl

3

_tt

3
3
0
3
0

228
67

223
6
89
28
69

v2(ro2)
2Q)

21 (100) 42s

429 348
219 103

36 15
l0 I
149
63
137

2Q)
7(21)

0
6(16)

0

217
297
20
176
5

338
l0l
145
33
ll:7
6

The Commercial Foperty category is the broadest including commercial, industial, mixed-use (commerciaV residential), and private

institutional properties. Acquir€d private instinrtional prqrerties are set out in column 'Full P/I." Partially acquired pdvat€r' institutional

prqrerties are recorded in column 'CommerciaV Industrial, Partial."
2 Poblic institutioaal prqrerties are those owned by public entities including federal, state, and local governmens, as reflected in 'Taxpayer

Name' records of dre King County Depar[nent of Assessments, I€gardless of the specific underlying use (commercial, service, or

residential).
3 Table totals reflect total parcels that would be fully or partially acquired.
a hivate institutional properties are those owned and used by religious, fraternal, or private non-profit entities, regardless of the specific

underlying use (commercial, service, or residential).

higures in @arentheses) reflect the total number of housing units affected. For example, a fiilly acquired fve-unit aparEnent would be

recorded "1(5)."
6 Pteferred altemative totals include maintenance base site Ml-B which is the worst case scenario in conjunction with Cl,2.
Preferred alternatives appear in italics.
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between University and 15d Avenues N.E. Once station construction is complete, most of the
property surface above could be available for development.

The Capitol Hill Station, serving the second highest ridership on the entire light rail line, has four
design and location options (A, B, C, and D). I-ong-term, Option D would acquire the highest number
of parcels, requiring acquisition of 13 properties. Option C would acquire six properties, less than half
the number affected under Option D. Option A would acquire the fewest properties (five).

For each of the alternatives in Segment B, partial acquisitions occur around the University of
Washington campus. For Alternative 81, full acquisitions and displacements would be clustered
around proposed station entrances. With 82.1 andBZ.2, full acquisitions and displacements would be
scattered along the segment, with clusters at the Eastlake and Seattle Center stations.

Segment C (llestlake Station to McClellan Stree)

Alternatives C2.3,C3, andC1.5 wouldhavethehighestnumberof full acquisitions (40,33, and
27 properties, respectively). Altematives C1.1, Cl.2 (prefened alternative), C1.3, C1.4, andC24
would each acquire about half that number of properties (12 to 15). C2.3 would acquire the most
commercial properties (29, including eight vacant properties) and Cl.5 would acquire the next highest
number of commercial properties (23, including one vacant property). C3 would acquire the highest
number of single- and multi-family residential properties (14 single-family and 3 multifamily
affecting 6 units of housing). C2.3 would acquire the next highest number of residential properties
(10 single-family and 1 duplex).

Routes Cl.\, Cl2 CI.3 and Cl.4 would affect a Seattle Public Utilities operations center located
along Airport Way South. Route C1.4 would impact fewer functions and buildings on the operafions
center than the other route alternatives.

For the Westlake Station under consideration in Segment C, station Option B differs slightly
from Option A, which is described in Table 4.2-1. Station Option B would have no net effect in terms
of the number of properties affected; however, it would require a partial acquisition of commercial
property not affected by Option A. Conversely, Option A would require the partial acquisition of a
commercial property not affected in Option B.

Clusters of full acquisitions would occur at proposed stations: on Fifth Avenue S., on Beacon
Hill, and near S. McClellan Street with Cl; at the Jackson Place Community, immediately south of S.
Dearbom Stree! along the 2300 block of 24b Avenue S. and along the west side of Rainier Avenue S.

with C2.3; and along the west side of Rainier Avenue S. and 24* Avenue S. immediately south of S.

McClellan Street with C2.4 andC3.

Segment D (McClellan to Boeing Access Road)

Alternative Dl.le (preferred alternative) would have 84 full acquisitions, including four
community facilities; the Holly Park Medical/Dental Clinic, two Union Gospel Mission facilities, and
the Filipino Community Center. The Filipino Community Center would be acquired under all
alternatives except D3.4. Alternatives D3.3 and D3.4 would result in the highest number of full
acquisitions in this segment (191 and 143) followed by D1.lc (ll0). D1.3 and D1.ld would result in
the fewest acquisitions (62 and,63, respectively), about one-third as many as D3.3. D3.3 and D3.4
would acquire the most commercial property, (98, including 19 vacant properties and 88, including 17

vacant properties, respectively), as well as 10 private institutional properties each. The prefened
alternative would acquire 41 commercial properties. Alternative Dl.le and Dl.lf would acquire the
lowest number of private/institutional properties (three). Private institutional properties include
churches, community organizations, and fraternal, charitable, or other private, non-profit entities. For
this analysis, private institutional properties represent a subcategory of properties that the King
County Assessor records classiff as "commercial." Only those private institutional properties that
would be fully acquired have been separately identified from the commercial category. Each of the
other alternatives would acquire between three and nine public/institutional properties.
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The number of residential properties acquired would vary widely by alternative (9 to 65 single-

family residences), as would the number of dwelling units in multi-residential properties (7 to 49

units). The preferred alternative would acquire 30 residential properties and displace 46 residential

units. Again, D3.3 would acquire the most (65 single-family properties and 49 housing units in 16

multi-familyproperties)followedbyD3.4andD1.lf, (32to30 single-familyproperties). D1.ldand
D 1 .3 would have the fewest residential acquisitions ( 1 6 to 9 single-family properties).

Under all D1 altemativesn full and partial acquisitions would occur along MLK Jr. Way S. With
D1.3, full and partial acquisitions would occur along the at-grade track (especially station locations) in
the southern half of the segment. With Alternatives D3.3 and D3.4, full acquisitions would occur
primarily along the west side of Rainier Avenue S., but also at some station locations along MLK Jr"

WayS.

SegmentE (Tukwila)

In Segment E, Alternatives El.1 and E3 would have the highest number of full acquisitions (16,

including six vacant commercial parcels with E3 and four vacant commercial parcels with El.1). E1.2
would have seven acquisitions including one vacant commercial parcel. E2 would acquire just five
parcels, including these commercial properties. E1.1 would have the highest commercial full
acquisitions (10 parcels, but with zero private/institutional displacements). Residential property

acquisitions would be relatively low (zero single-family parcels inEl.Z to seven in E3). El.1 and

81.2 would both displace five aparhnent units. Commercial displacements under Alternatives El.1,
and.E2 would be primarily manufacturing, office, and retail uses. E3 commercial displacements

would be primarily motel, warehousing, office, and retail.
For Alternative 81.1's fulIacquisitions would be clustered near the proposed Boeing Access Road

station and scattered along the rest of the segment.. With E2, a small cluster of full acquisitions would
occur in the 6400 block of S. 143'd Steet and 143ro Place. With E3 a cluster of full acquisitions would
occur near the 130@ block of Beacon Coal Mine Road S. Some full acquisitions associated with the

Segment F alternatives occur in the City of Tukwila, north of approximately S. 1601h Street.

Segment F (SeaTac)

In Segment F,R2.3 would affect the second fewest properties fully acquiring a total of 14,

including L2 commercial properties, and 2 single-family residences. Alternative Fl would affect the

most properties, fully acquiring a total of 53 properties, including 50 commercial @ighest in the

segment) and 3 single-family residential (also highest). These commercial acquisitions include six

vacant parcels. None of the alternatives would fully acquire private institutional properties or multi-
family housing. Alternatives F4 and F3.2 would each fully acquire rwo public properties, and I{1.1

would displace one public property. F2.3 would not displace any public property.

Within Alternatives F2.3, F3.3, and F4 optional station configurations would cause slightly
different effects than shown in Table 4.2-4. Ir addition, Alternatives Fl, F2.1, F2.2,F3.1, and F3.2

each have associated sub-alternatives based on connections to routes on either SR99 or SR 5 18. The

figure in Table 4.2-l is based on connections to SR99 (Alternatives E.l, or E.1).
For Alternative Fl, Table 4.2-1 reports the effects of Alternatives Fla and Flb. Flc (connecting

toB2 or E3) would require acquisition of four additional commercial properties, one additional single-
family residence, and partial acquisition of 14 additional commercial properties.

ForF2.1,Table4.2-LreportstheeffectsofF2.la. F2.1b(connectingE2orE3)wouldrequire
three fewer full acquisitions and 13 fewer partial acquisitions (all commercial properties).

ForF2.Z,Table 4.2-l reports the effects of Y2.2a. F2.2b (connecting E2 orE3) would require one

less fulI acquisitions and 10 fewer partial acquisitions (all commercial properties).
In F2.3, Table 4.2-l reports effects of Option B for the Northern Station, Option C for the Norttr

Central station, and Option F for the station. Using Option F for the station would require four less

full acquisitions of commercial properties and one less full acquisition of a single-family residence.
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Using Option G for the station would require five fewer full acquisitions of commercial properties and
one less single-family residence. Using Option E for the south Station would require an additional
acquisition of a commercial property but two fewer partial acquisitions of commercial parcels.

For F3.1, Table 4.2-I reports the effects under F3.1A. F3.18 would require one less acquisition
of a commercial property, one less single-family residence, and 2A fewer partial acquisitions of
commercial properties.

For F3.2, Table 4.2-1, reports the effects under F3.2A . F3.28 would require one less acquisition
of a commercial property, one less single-family residence, and 23 fewer partial acquisitions of
commercial properties and one less partial acquisition of a public property.

In F3.3, Table 4.2-l reports the effects under Option F for the South station. Using Option E for
the south station would require additional acquisitions of a commercial property but two fewer partial
acquisitions of commercial parcels.

In F4 Table 4.2-1 reports the effects of Option C for the South station. Using Option D for the
South station would require two additional acquisitions of single-family residences, one additional
commercial property, and one additional partial acquisitions of a commercial parcel.

In Segment F, most commercial displacements would be motel/hotel, service, office, and retail
space. No churches or other private institutional properties would be affected under any of the
alternatives. Acquisitions would be dispersed at various locations along each route.

Maintenance Base Sites

Site M1-A would acquire ten properties, including nine commercial properties and a public
property owned by the City of Seattle. The City of Seattle currently owns and is planning to use the
affected public property for public safety support functions for the Seattle Police Department.

Site Ml-B would acquire 14 properties, including 13 commercial properties and one public
property owned by the City of Seattle. As mentioned above, the City of Seattle currently owns and is
planning to use the affected public properfy for public safety support functions for the Seattle Police
Departrnent.

Site Ml-C would acquire six properties, the fewest of all of the alternatives. The acquired
properties would consist entirely of commercial uses that would have to be relocated.

Site Ml-D would acquire 13 properties including 12 commercial parcels and one public property
(City of Seattle).

Site Ml-E would acquire the highest number of properties, 18, including 17 commercial
properties and one public parcel (City of Seattle). Among the commercial properties, there are four
parcels presently in use as railroad right of way. A public parcel owned by Seatfle Public Utilities,
Water Departmeng would be partially acquired.

Maintenance Base Sites M2 and M3 would'affect 15 and 14 properties, respectively. M2 would
fully acquire 13 properties (including one public use) and M3 would fully acquire 13 properties (three
public).

Site M2 would acqute 13 commercial properties (including approximately 8'14,200 gross ft2 of
warehouse, manufacturing, and motor vehicle service space).

Site M3 would acquire nine commercial parcels (including approximately 140,500 gross ft2 of
watehouse, other storage, and office space), one residence, and three public parcels, including a five-
building office and warehouse complex owned by the City of Seattle. This alternative would displace
properry operated by the Seattle Police Athletic Irague for firearms training and other uses. The
shooting range is a particularly unique use, important to multiple jurisdictions, for which a relocation
site could be difficult to secure. This alternative would also displace a bingo hall.
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4.2.2 System-Wide Acqulsitions and Displacernents

The prefened alternative would acquire 145 properties. Full acquisitions yould range from 103

to 348 for the Northgate to SeaTac alternatives and 101 to 338 for the N.E. 45tn Street to SeaTac

alternative. Each system-wide total includes the maintenance base site that would cause the greatest

number of displacements and could be accessed by the respective system. MOSs B and C would have

few displacements compared to MOS A.

4.2.3 Mitigation
Sound Transit will contact all property owners whose property would be directly affected to

answer questions and provide additional information about relocation assistance services, payments,

and reimbursement eligibility. Sound Transit's relocation assistance advisory services would include,

but not be limited to, measures, facilities, or services that may be necessary or appropriate to
determine the relocation needs and preferences ofeach household, business, and nonprofit
organization to be displaced. Sound Transit would provide crurent information on the availability,
purchase prices, and rental costs of comparable replacement dwellings.

Sound Transit is committed to working closely and proactively with families and businesses to

help them plan ahead for relocation, assist them to find new homes or sites, and help solve problems

as they may occur. Sound Transit has also developed a Small Business Assistance Program that offers

additional means of helping businesses that are affected by the light rail project. Interpreters will be

used to assist those who do not feel comfortable speaking English to ensure understanding of their
choices and options. The City of Seattle and Seattle Housing Authority have committed to work with
Sound Transit to help investigate a variety of housing and business choices and oppornrnities. While
the ultimate choice of relocation site will be up to the affected family or business, Sound Transit will
help with detailed investigation of possible locations. Every attempt will be made to assist those who

wish to remain in their neighborhood in finding a new location close to their current site.

Owners are not required to surrender possession ofproperty until they have been paid the agreed

purchase price or an amount equal to Sound Transit's established estimate ofjust compensation has

been deposited with the court. Owners and tenants will not be required to move their businesses

without first being given at least 90 days written notice by Sound Transit.
Regarding needed improvements, it is generally recommended that property owners proceed with

planned improvements to their properties or facilities as they deem necessary.

Sound Transit will compensate affected propeay owners according to the provisions specified in
Sound Transit's adopted Real Estate Property Acquisition and Relocation Policy, Procedures, and

Guidelines. These provisions are largely based on the federal Uniform Relocation Assistance and

Real Property Acquisition Policies Act of 1970 and Uniform Relocation Act Amendments of 1987

and on the State of Washington's relocation and property acquisition regulations (468-100 WAC).
These benefits vary depending on the level of impact available options, and other factors.

Property owners whose entire or partial property would be acquired by Sound Transit will receive
just compensation for their land and improvements. Just compensation is an amount paid to a
property owner for property acquired for public purposes which is not less than the market value of
the property acquired, including damages or benefits to the remaining property. Compensation would
include any measurable loss in value to the remaining property as a result of a partial acquisition.

Sound Transit would pay for all normal expenses of salq including escrow fees, title insurance,

pre-payment penalties, mortgage release fees, recording fees, and all typical costs incurred incident to

conveying title. The sale, however would be exempt from real estate excise tax and no real estate

commissions are involved. All funds remaining at the end of sale closing would be released to the

seller.
Other benefits and compensation may include payment of residential moving expenses and

replacement housing payments, nonresidential moving expenses, and reestablishment expenses.
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Sound Transit's Business Acquisition and Relocation Handbook and Residential Acquisition and
Relocation Handbook outline compensation and acquisition procedures in detail.

The application of regulations and statutes to individual cases will be by the spirit and intent of
the law, not by the letter. Special circumstances will be recognized, and pro-active help to solve
problems will be the standard required, not the exception. The timing and magnitude of purchase
payments and relocation assistance payments will be adjusted to fit circumstances and fundamental
concepts of fairness. Sound Transit believes the parameters required to protect the use of public funds
are broad enough to allow creative solutions for real problems.

4.2.4 Significant Unavoidable Adverce lmpacts
Property currently occupied by residences, businesses, and organizations would be fully or

partially acquired. Relocation assistance would mitigate the displacements, but relocation could still
represent an inconvenience or hardship.

4.3 NEIGHBORHOODS AND POPULATIONS

This section summarizes the characteristics of and impacts to potentially affected neighborhoods
and minority and low-income populations.

4.3.1 Affected Environment

In passing through developed areas of Seattle, Tbkwila, King County, Renton, and Sealac, the
light rail alternatives traverse or border more than 30 distinct residential neighborhoods. This section
briefly describes each city and neighborhood along the routes. Figures 4.3-1 through 4.3-6 identify
the neighborhoods located within the light rail study area; Table 4.3-1 shows demographics
aggregated for each neighborhood at the census block or block group level (1990 U.S. Census data).

4.3.1.1 Seattle Neighborhoods (Segmen* A through D)

Seattle contains many communities or neighborhoods each identified by its unique character and
focal points. The City of Seattle created the Neighborhood Planning Office (now closed) in January
1995 to help neighborhoods plan for their future. Each neighborhood completed a draft plan that has
been or will be adopted by the City Council. Thirty-seven communities are currenfly taking part in
this neighborhood planning process; elements of the plans are being implemented through the
Department of Neighborhoods. The proposed light rail alternatives pass through or near
approximately 20 of these neighborhoods. Where light rail stations are proposed, the City of Seattle's
station area planning proaess continues the work from the neighborhood planning process. Each is
discussed briefly below and in more detail in the Neighborhoods Technical Back-up Report.

Segment A
The Northgate neighborhood is a busy mix of commercial and residential uses centered around

shopping areas, including the Northgate Mall. Significant landmarks and institutions include North
Seattle Community College, Northwest and THC hospitals, Evergreen Washelli and Pacific Lutheran
cemeteries, and Haller Lake. Roosevelt is a residential and commercial neighborhood developed
mainly in the 1920s, primarily with single-family homes and neighborhood businesses. Notable
landmarks include Roosevelt High School, built in 1922, andRavenna Boulevard; to the west across I-
5 is Green Lake Park.

Segment B

The University District is an intensive commercial and high-density residential area centered
around the University of Washington campus. Its population and demographics are dynamic, due to
the large portion of student residents. Landmarks include the Meany Tower Hotel, Safeco Insurance
building, University Heights Community Center, UW Medical Center, and Husky Stadium. Capitol
Hill is the highest-density residential area in Seatfle, with intense commercial development along
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Broadway, the community's main north-south thoroughfare. The neighborhood shares stately

mansions and aparfinent blocks with vibrant nightlife and a predominance of younger residents.

Landmarks and institutions on Capitol Hill include Seattle Central Community College, Cornish
College, Volunteer Park, Lincoln Reservok/Bobby Morris Playfield, Seattle Asian Art Museum, and

numerous historic buildings. The PikelPine neighborhood, located immediately south of Capitol Hill,
is undergoing dynamic redevelopments with commercial and retail uses and apartrnents. Notable
landmarks include the Egyptian Theater, Northwest School, and First Covenant Church. First Hill is
a major employment center with dense residential meas and a high concentration of elderly residents.

Swedish Hospital, Virginia Mason, and Harborview medical centers are situated on First Hill. Seattle

University, O'Dea High School, Frye Art Museum, and numerous churches (including St. James

Cathedral and First Baptist Church) are also located here. Eastlake, one of Seattle's oldest
neighborhoods, has mixed residential areas, commercial development, and water-dependent industries.

The Pacific Marine Center, Fairview-Olmsted Park, houseboat communities, and Seward School are

notable neighborhood features. South Lake Union mixes commercial, industrial, and water-
dependent uses with a small amount of residential developmeng primarily in the Cascade

neighborhood. Notable features include the Center for Wooden Boats, Naval Reserve Armory, The

Seattle Times, and the Fred Hutchinson Cancer Research Center. Seattle Center is a mixed-use and

commercial area with substantial employment and a venue for regional entertainment and sporting
events. The Space Needle, Pacific Science Center, Opera House, Key Arena, and several theaters are

located in the Seattle Center neighborhood.
Two Segment B neighborhoods are located in downtown Seattle. The Denny Triangle is

primarily a commercial mea with some apartment buildings. The Denny Triangle is currently
undergoing significant commercial and residential redevelopment. The Paramount and King Cat
theaters, Greyhound bus terminal, MedicaL/Dental and Marsh & Mcl-ennan buildings, Antioch
University, Gethsemane Lutheran Church, and the new Nordsffom headquarters (under construction)
are located in this neighborhood. The Denny Regrade is a mixed-use residential and commercial
neighborhood with high-density housing, artists' studios, cafes, and music clubs. Features include the

Moore Theater, Seattle and World Trade centers, Westin Hotel, and Port of Seattle headquarters.

Segment C

The Commercial Core is Seattle's financial, governmental, and retail center, with over 100,fi)0
employees. The Pike Place Market, Seattle Art Museurn" Seattle Public Library, city and county
administration buildings, Washington State Convention and Trade Center, theaters, and churches are

features of the Commercial Core. Pioneer Square, a historic commercial and residential district
south of downtown, is a focal point for tourism. Notable features include Occidental Square, the

Smith Tower, Pioneer Square Park, King Sreet and Union stations, and the Kingdome. The
International District is a commercial and residential area centered around Seattle's Asian
communities. Landmarks and institutions include NorthwestAsian Theater, Wing Luke Museunr,

International Children's Park, Seattle Indian Center, and Uwajimaya Market. The 23'd and Jackson
neighborhood, also known as the Central Are4 is a residential./commercial area and a hub of African-
American communities and culture. Landmarks in the area include Garfield High School and

Community Center, Pratt Fine Arts Center, and the Langston Hughes Cultural Arts Center. Beacon
Eill is a diverse residential community with a large Asian-American population. Landmarks include
Pacific Medical Center, Jefferson Golf Course and Community Center, El Centro de la Raza Dr. Jose

Rizal Park, and Beacon Hill Playground. The North Rainier neighborhood is a culturally and
economically diverse residential and small-business area. Community resources include Muir
Elementary and Franklin High School and numerous recreational facilities, including the Seattle

Tennis Center, Colman Playground, and Dr. Martin Luther King Jr. Park.
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Segment D

Columbia City is an ethnically diverse residential and commercial community with a recently
revitalized historic business district. Landmarks and institutions include the historic Columbiabranch
library, Rainier Community Center, Rainier Playfield, and several schools. The Rainier Vista Garden
Community public housing project, currently planned for redevelopment, is in this area. MLK Jr.
Way S. at S. Holly Street is a residential neighborhood characterizedby ethnic diversity and a high
proportion of povertyJevel households. The Holly Park Garden Community pubtc housing project,
Van Asselt community center, Filipino Community Centel and several schools, parks, and playfields
are located here. A complete redevelopment of the 100-plus acre site of Holly Park is under way, with
a 1,200-unit mixed-use community scheduled for completion by 2006. The Rainier Beach
neighborhood is a multicultural, single-family residential area with many long-time residents.
l,andmarks include the Rainier Beach Community Center, Rainier Beach Playfield, Beer Sheva Park,
Rainier Beach branch library, and several schools.

Segment E

Tukwila's neighborhoods in large part reflect the history of the city's development. Between
1987 and 1990, five major annexations took place, increasing the population from 4,780 to 14,800 and
the geographic area from 2,880 to 4,143 acres. Five of the six neighborhoods in the light rail study
area-Foster, Thorndyke, Riverton, McMicken, and Cascade Heights-joined the city during this
time. Tukwila's Comprehensive Plan notes the following: "Tukwila's residential neighborhoods are a
mix of dense, small-town residential areas and newer suburban areas. These residential
neighborhoods are distinct geographic areas within an urban setting that is becoming increasingly
crowded, with all the challenges of urban living."

According to letters from the City Department of Community Development, the population of
Tukwila has changed in recent years, primarily as a result of immigration by a number of different
ethnic groups (including African, Eastern European, and Asian) into the neighborhoods along Ttrkwila
International Boulevard. Statistics compiled by the Tukwila School District also show that a high
percentage of students throughout their district are minority. But since the school data are aggregated
at a very large geographic area, they cannot show racial composition of students who live in the
project area. Data from the 1990 census presented in Table 4.3-1 thus may not fully reflect Thkwila's
current ethnie and income composition.

Although the city does not have a formal neighborhood planning process, the Comprehensive
Plan identifies nine residential neighborhoods. Those most direcfly affected by the Central Link
alternatives are discussed briefly below.

The Riverton neighborhood is a long-settled residential area developed around an early 1890s
Interurban Railroad station. Landmarks and institutions include the Beth Ha Shofar synagogue,
Primera Iglesia Bautista, and Delta Masonic Lodge, all of which are historic buildings. Foster, a
residential and commercial area, extends from the Duwamish River to Tirkwila International
Boulevard Foster High School, Showalter Middle School, Foster Library, and Foster-T\rkwila
Presbyterian and St. Thomas Catholic churches are all located in Foster. Cascade Viewn a residential
and commercial neighborhood developed in the 1940s, has business activity centered on Tukwila
International Boulevard Notable institutions include Highline Community Hospital, Cascade View
Elementary School, several churches, and the Riverton Crest Cemetery. Thorndyke, a residential
neighborhood located north of SR 518, is similar in development history and character to Foster and
Cascade View. The community is served by facilities located in Foster and by the Thorndyke
Elementary School. The Tulnnih lrill neighborhood is the historic residential center of Tukwila and
former stop on the Interurban rail line. Landmarks and institutions include Tirkwila Elementary
School, historic Ttrkwila Library, a fire station, Thkwila Park, and nearby Fort Dent Park on the
DuwamishRiver.
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McMicken, a residential neighborhood located south of SR 518, is separated topographically
from much of Tukwila by freeways, steep slopes, and ravines. Several parks, including the-recently

developed Crystal Spring Park, are located in McMicken. Southcenter, Tukwila's designated urban

center, is dominated by the Southcenter Mall and other retail uses. The small residential population is
planned to be increased in the future by mixed-use development that would include multi-family
housing. Key residential amenities include Tukwila Pond, Minkler Pond, the Green River, and the

regional bicycle/pedestrian path.

West Hill is a community in unincorporated King County south of Seattle, east of Tukwila, and

north of Renton. An area of growing ethnic diversity, developed in the 1950s to 1970s, it is proposed

for annexation to Renton. Community facilities include Skyway Park, West Hill Community Center,

four elementary schools and one high school.

Segment F

SeaTac's Comprehensive Plan identifies several distinct neighborhoods, situated north or east of
Sea-Tac Airport, most developed since the 1940s and densely populated. They tend to be defined by
geographic features (such as the bluffat the eastern edge ofthe city) and by major arterial streets.

Neighborhoods potentially affected by the light rail project are discussed briefly below.
Riverton Heights is a residential neighborhood developed in the 1940s with a commercial area

located along International Boulevard Landmarks and institutions include North SeaTac Park and

Community Center, Riverton Heights Elementary School, and a Central Washington University
branch campus. The McMicken Heights residential neighborhood, developed mainly since the

1960s, includes McMicken Heights Elementary School, McMicken Heights Parl! and a Safeway at S.

164b Street and Military Road, McMicken's only grocery store. The Bow Lake neighborhood is
largely residential, but has a higher proportion of multi-family development than McMicken Heights,
including a 400-home mobile home park. Community facilities include Valley View and Bow Lake
Elementaqr, Chinook Middle, and Tyee High schools; City Hall; Valley View Ubrary; and Bow Lake
and Valley Ridge parks. A largely single-family residential are4 Angle Lake has developed since the
1960s, mainly along the Angle Lake waterfront, with commercial development along International
Boulevard Angle Lake Park is the only major community facility. Madrona is a residential
neighborhood with single-family development located north of S. 204ft Street and more multifamily
and mobile home parks south of S. 2O4e Street. Madrona Elementary School and a SeaTac fre
station are located in this neighborhood. Homestead Park is a residential neighborhood of single-
family and mobile homes located adjacent to Sea-Tac Airport. This area is adjacent to the airport
noise buyout area and is designated for future airport-related development in SeaTac's Comprehensive

Plan. Des Moines Creek is located to the west of this communitv.

4.3.1.2 Neighborhood Demogratrthics

This section sumnurizes the demographics of neighborhood populations along the light rail route
altematives. Table 4.3-1 provides a breakdown of each identified neighborhood population (from
1990 Census data). For each neighborhood, the route and station alternatives that would serve it are

also identified.
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Preferred Route:
None Identified

Other Routes:
A1,1 l2thAvenueNETunnel
A1,2 RooseveltWayNE Tunnel
A2.1 Sth Avenue NE Short Elevated
A2.2 8t{r Avenue NE Elevated
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Preferred Route:
BI Capitol HiIl lbnnel (Option A)
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Preferred Route:
C1,2 At-gradeNorth of Lander Skeet

Other Routes:
C1.1 At-grade Center of Lander Street
C1.3 Elevated North of Lander Street
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4.3.2 lmpacts
The potential impacts of the light rail project on neighborhoods and populations have been

evaluated following the guidance provided by the FTA. Potential impacts include the following:
o Changes in neighborhood quality - a subjective assessment based on the cumulative effect of

residential or business displacements, and changes in traffic, parking, noise, vibration, visual
character, and accessibility benefits.

o Social interaction - a discussion of how the proposed Link light rail corridor may affect
circulation through an existing neighborhood or how people travel to and from community
resources such as schools and other public facilities.

. SafeU and secarity - an evaluation of potential changes that may arise from rail operations or
facilities.

o Environmental Justice - a discussion, in accordance with Executive Order 12898, on whether
the project is likely to cause disproportionately high and adverse impacts on low-income and
minority populations, and the distribution of benefits to these populations.

Much of the basis for the evaluation of impacts in this section comes from analyses done for other
sections of this Final EIS (particularly Displacements and Relocation, Transportation, Noise and
Vibration, Visual and Aesthetic, and Public Services). The intent of the Neighborhoods section is to
synthesize the results of those analyses to provide a qualitative assessment of the changes that the
operation ofthe light rail system could cause in neighborhood character and activity.

4.3.2.1 Changes In Neighborhood Quality
A new transportation mode operating on a fixed rail system has the potential for neighborhood

quality effects. Although the initial impacts of the project's construction would be adverse in some

neighborhoods, all neighborhoods served by light rail stations would benefit both from increased
transit access and from potential development within station areas in a manner consistent with
neighborhood goals and plans. To the extent that displaced residences and businesses could
successfully relocate in their communities, neighborhoods (particularly those portions near station
areas) may experience increased vitality in terms of improved access, residential infill, growth in
employment base, and greater patronage of local businesses. Goals for regional, local, and station-
area planning in all communities emphasize reducing reliance on automobiles and providing increased
pedestrian access and pedestrian-oriented design, which the project would strongly support. Transit
access would be of particular benefit to transit-dependent youth, elderly, and low-income populations,
whose travel time to regional destinations may be shortened as a result of the new rail system.

Neighborhood quality impacts are difficult to assess quantitatively. Guidance from the FIA
suggests that this analysis should be a "qualitative discussion of [the] cumulative impact of'the
following four factors: property acquisitions and land use changes (including consistency ofnew
development with existing neighborhoods); traffic and parking; noise and vibration; and the visual or
physical intrusion of the new facility. Impacts are based on the following:

o Number and type of property acquisitions (Section 4.2), and,the effects of their loss on the
neighborhood as a whole

o Inconvenience that residents and neighborhood merchants may experience from increased
traffic congestion and parking demand (Section 3.2)

r Irvel of noise impacts on residences (Section 4.6)

o Change in the neighborhood's visual identity (Section 4.4) that may result from the presence
of the new rail line, and

o Average transit travel time savings (2020P.M. peak hour trips to the station area) relative to
No-build.

I0/22/1999 ' Central Link Final EIS
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In neighborhoods where most or all of these factors will be substantially affected by the project,
the change in neighborhood quality is considered significant. In general, the potential for negative
neighborhood quality impacts is least for tunnel routes and greater for elevated and at-grade
alignments. Ttrnnel profiles cause few long-term changes in neighborhoods except in portal and
station areas. (An exception is the cut-and-cover tunnel design such as in Alternative D3.4, which
involves considerable disruption of existing land uses). Elevated profiles generally have greater visual
impacts and change neighborhood character more dramatically than at-gtade profiles. For example,
the elevated guideway, Lake City flyover, and associated overhead catenary system for Alternative
A2.2 could interfere with scenic views from Rainbow Point Park. However, since less right-of-way is
required, the result may be fewer property acquisitions.

Neighborhood quality benefits, over the long-term, may be higher for at-gtade profiles compared
to elevated and tunnel profiles. If designed as part of a comprehensive reconstruction of existing
street right-of-way, light rail projects have had significant positive benefits in improving the general
quality of life in neighborhoods through which they pass. Improved mobility and expanded access to
areas of employment and services, as well as streetscape and other urban design improvements, are
principal benefits of the light rail station. Positive neighborhood quality effects with tunnels tend to
concentate only around station locations,

Other potential changes to neighborhood character, besides changes due to construction and
operation of the rail system, may result from secondary effects of the light rail project. For example,
redevelopment near station areas could enhance economic activity by expanding neighborhood
business districts sooner than would otherwise occur, creating economic benefits but also potentially
generating more noise and traffic. Roadside property displacements necessary to allow for new or
widened right-of-way could convert existing residential uses fronting the widened streets to
commercial businesses. Property remainders left after acquisition of needed rights-of-way could be
redeveloped with commercial uses or new homes, depending on land-use and zoning designations in
the area and on other factors such as parcel size, ownership patterns, and the ability to aggregate
parcels.

In Segment A, all the alternative routes would be located underground or along I-5, resulting in
low impacts on neighborhood quality. Neighborhood quality impacts for the preferred alternative
would be low or lodmoderate in Segment B because light rail would be in tunnel except for stations,
resulting in low impacts on properry acquisitions, taffic/parking, noise and aesthetics. The preferred
alternative in Segment C would also have low neighborhood quality impacts. Preferred route C1.2
would be located in the existing downtown transit tunnel and the E3 busway before crossing through
the North Duwamish industrial area and entering a tunnel under Beacon Hill. The neighborhood
quality impacts for route C3 on the North Rainier neighborhood would be moderate because of
impacts it would cause where the tunnel would exit the east side of Beacon Hill (residential and
commercial property acquisition, traffic/parking, and visual). In Segment D, routes have the potential
for lodmoderate to moderate impacts. Since the Draft EIS, additional mitigation has been added to
the preferred alternative @1.1e) and the design modified to reduce adverse impacts on neighborhoods.
Mitigation measures keep these neighborhood impacts from reaching a significant level. These
measures include sound mitigation, trffic revisions, and steetscape improvements, as well as benefits
such as transit travel time savings. Where surplus properties could be redeveloped, neighborhoods
may benefit from new uses and activity. Streetscape improvements along MLK Jr. Way S. and
selected east/west corridors (for example, along S. Edmunds Street into the Columbia City business
district and along S. Henderson Street into the Rainier Beach business district) would improve
pedestrian facilities and amenities, enhancing pedestrian activity around neighborhood centers and
aiding pedestrian safety. After changing the project design and adding mitigation measures the
preferred alternative (Dl.le) would require the acquisition of 46 residential units, 41 commercial
properfies, and 3 public facilities in the Rainier Valley neighborhoods of North Rainier, Columbia
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City, MLK at Holly St. and Rainier Beach. The project would have low noise impacts, lodmoderate
impacts on traffic/parking, and moderate impacts on aesthetics. The area would also benefit from high
transit accessibility benefi ts.

For the other Segment D alternatives, displacements in the Rainier Valley neighborhoods could
total up to 114 residential units and 98 commercial properties (D3.3), and one public facility in North
Rainier (D3.3 and D3.4);up to 56 residential units (D3.3), 30 businesses @3.3), and 2 public facilities
in Columbia City @3.3 and D3.4); and up to 28 residential units (D1.3), 34 businesses @3.3), and six
public facilities in MLK Jr. Way S. at S. Holly (D3.3 and D3.4). Rainier Beach would displace up to
17 residential units (D3.3 and D3.4), 9 businesses @1.lc, Dl.ld, and D3.3), and 3 public facilities
(D1.lc, D1.3, D3.3, and D3.4).

The preferred alternative would displace four community facilities, all located in the MLK Jr.

Way S. at Holly Street neighborhood. The Holly Park MedicallDental Center at7ll6 MLK Jr. Way
S, two Union Gospel Mission facilities at6940 MLK Jr. Way S., and the Filipino Community Center
at5748 MLK Jr. Way S. would all be displaced, and the occupants would be offered relocation
assistance. These community facilities have served as focal points and gathering places for members

of the Rainier Valley community, and their dislocation would be an impact on members of those

communities. The Filipino Community Center in particular has historically played an important role
in the community providing childcare, senior activities, recreational activities, a resource and learning
center, a location for diplomacy (for visiting dignitaries and elected officials from the Philippines),

and a meeting place for the diverse population of the Rainier Valley. Relocation to a site within the
valley would be important in allowing these types of community activities and services to continue.
The removal of community facilities can pose barriers to social interaction, if not relocated within the

community.
Outside of Segment D, very few community facilities would be displaced, resulting in httle

impact to social interaction. No community facilities would be displaced by alternatives in Segments

A, C, E, or F. In Segment B, the University Friends Meeting Hall would be displaced by Alternative
B2.1. While Alternative Dl.lf would displaee the same community facilities as the preferred

alternative, Alternatives Dl.lc, D3.3, and D3.4 would displace substantially more. Each of those

three alternatives would displace the Union Gospel Mission facilities, the Filipino Community Center,

the Catherine Memorial AME Zion Church, the Paradise Baptist Church, the Veterans of Foreign
Wars Seattle Post 6599, and the Elks Cascade Lodge #1416. As many as five churches could be

displaced, depending on the alternative. These churches serve as focal points and gathering places for
some members of the North Rainier, Columbia City, MLK Jr. Way S. at S. Holly Street, and Rainier
Beach communities, and their relocation would be an impact on members of those communities.

If community businesses in this segment are successfully reestablished, the neighborhoods may
benefit from increased visibility and patronage of these businesses. However, redevelopment also

could result in "gentrification," with new businesses that do not serve the needs of local residents, and

ultimately result in less affordable land, housing and services. Conversely, a lack of redevelopment
after project construction could reduce neighborhood vitality. Sound Transit will work with displaced

businesses under its relocation policies to help find suitable sites within the community and also to
appropriately develop acquired property. There is also a potential for neighborhood quality benefits in
Segment D as the result of streetscape improvements along Cheasty Boulevard, Edmunds, and

Henderson streets, and the reconstruction of MLKJT. Way S. Especially in narrower right-of-way
altematives such as D1.1d, e, and f, the reconstruction of MLK Jr. Way S. offers the potential to
change the character of the street, making it more "pedestrian friendly." This will occur both at

stations and along the line segment, where landscaping and other amenities will enhance the public
right-of-way.

Modeling of the traffic impacts for this Final EIS (Section 3.2) generally did not show high
impacts to levels of service at major intersections within neighborhoods and these can be mitigated
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where they do occur. The preferred alternative would mitigate all affected intersections to an
acceptable level of service by using a variety of mitigation measwes including right-turn lanes,

revised lane configurations, signal timing adjustments, and pedestrian improvements to aid in suitable
traffic flow. Other alternatives would also use similar mitigation strategies where necessary. Where
congestion is increased, traffic may back up on neighborhood streets approaching the arterial where
the rail line is located, or may use these sfreets to citcumvent the arterial altogether. Design revisions
and additions have been proposed that would mitigate these impacts. Loss of existing private parking
along the route could result in business patrons parking in neighborhoods, and hide-and-ride parking
could occur from commuters in station areas. However, these impacts are likely to be relatively low.
Sound Transit would discourage hide-and-ride activity and work to find replacement parking for
businesses where possible. Traffic impacts on neighborhoods are discussed further in Section 4.3.2.2.

Noise and visual impacts on neighborhoods would be lessened in areas where the route is
underground or follows a major transportation corridor. The preferred alternative has a low level of
potential impact for noise and a low to moderate visual impact in the neighborhoods it passes through.
Neighborhoods along the preferred alternative where moderate aesthetic impacts are anticipated
include North Rainier, Columbia City, MLK at Holly Street, and Rainier Beach. While other
alternatives would also have low noise impacts, some neighborhoods would experience moderate/trigh
visual impacts depending on the route. Sffeetscape and urban design improvements will occur at

locations where the light rail system runs within a street right-of-way, around stations and station
entrances, and along major pedestrian corridors on Edmunds and Henderson streets in Rainier Valley.

In Segment E, neighborhood quality impacts on Tirkwila and King County neighborhoods would
be low for the preferred alternative (El.1) and low or loilmoderate for all other alternatives (EL.2,B2
and E3). Very little property would have to be acquired with any of the Segment E alternatives,
including the preferred alternative, which would displace a total of eight residences and acquire twelve
commercial properties in the Riverton, Foster, Cascade View, and Thorndyke neighborhoods.
Alternative E1.2 would displace five residences and acquire six commercial properties in the same

neighborhoods. Alternative E2 would displace only two residences in Tukwila Hill, and Alternative
E3 would displace seven residences and nine commercial properties in West Hill. Trafficiparking and
aesthetics impacts by the preferred alternative (El.1) would be lodmoderate on the Riverton, Foster,
Cascade View, and Thomdyke neighborhoods. Traffic/parking impacts would be the same for
Alternative E1.2, but aesthetic impacts would be moderate due to the elevated route. The
traffic/parking impacts of Alternatives E2 and E3 would be low or lowlmoderate except at
Southcenter where they would be moderate. Aesthetic impacts for the E2 route would be moderate on
Riverton and T\rkwila Hill, and moderate on West Hill due to the E3 route. Noise impacts would be
low in all Tukwila,/King County neighborhoods for all alternatives. Accessibility benefits would be
lodmoderate for all neighborhoods under all Segment E alternatives except Riverton (which would
be moderate under the preferred alternative-E1.1,E1.2 and E2), Cascade View (moderate for El.land
EI.2), and Southcenter @3).

In Segment F, neighborhood quality impacts would be low or lodmoderate on all neighborhoods,
with exceptions, by the preferred alternative (F2.3) and all other alternatives. Because the preferred

alternative would be primarity located on airport property, displacements would be few, including one
residence and seven commercial properties in the Thorndyke neighborhood; and two residences and

three commercial properties in Homestead Park. Segment F alternatives would all require the
acquisition of three or fewer residential properties (F1, F2.1 andFZ.2 would each require three), and a
range of 11 to 50 commercial properties. Commercial acquisitions would be highest in the McMicken
Heights neighborhood, with 26 under Fl, fifteen under F3.1, and seventeen under F3.2.
Traffic/parking impacts by the preferred alternative (F2.3) and all other alternatives would be low or
lodmoderate in all SeaTac neighborhoods except Homestead Park where they would be moderate due
to the impacts of the S. 200th Sreet terminus station and park-and-ride lot. Noise impacts would be
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low for the preferred alternative and all other alternatives. Aesthetics impacts by the preferred
alternative on all neighborhoods would be low. They would also be low for all other Segment F
alterneitives, except McMicken Heights where they would be moderate/high under alternative F2.2,

and moderate under alternatives F3.1 and F3.2. Of the SeaTac neighborhoods, McMicken Heights
and Bow Lake would experience the most improved transit accessibility, from moderate under the
preferred alternative to moderate/high under all other alternatives. The Angle Lake, Madrona, and
Homestead Park neighborhoods would enjoy moderate accessibility benefits under all Segment F
alternatives.

The preferred alternative would provide a varying degree of accessibility benefits to the

neighborhoods served by the project. Seattle neighborhoods located away from the downtown core
would generally experience moderate/trigh accessibility benefits (9 minutes saved) from the preferred
alternative (2020PMpeak trips) to the station area. Tukwila and SeaTac neighborhoods would
generally experience a moderate average transit travel time savings (4 to 8 minutes). The greatest

time savings, approximately 18 minutes, would be experienced in the Beacon Hill/IVlcClellan and
Rainier Valley neighborhoods. It is important to note that all neighborhoods served by the light rail
would experience an average transit ftavel time savings over the No-build Alternative. For the
purposes of this analysis, neighborhood accessibility benefits have been evaluated relative to one

another. Therefore, a neighborhood with "Low" accessibility benefits only has a low average time
savings, relative to the other neighborhoods served by the project. The time saved is still a significant
benefit compared to the No-build Alternative.

4.3.2.2 Barriers to Social fnturaction

The introduction of a light rail line could both increase and decrease access through
neighborhoods. Access to community services and businesses could be enhanced around stations, but
may also be made slightly more difficult away from station areas where the light rail line is at-grade or
elevated. There are several locations where access to community facilities and services may be more
difficult after project construction. The preferred alternative would have access impacts on S. Lander
street in Segment C, MLK Jr. Way S. in Segment D, and Tirkwila International Boulevard in Segment
E because of turning restrictions. Sound Transit would work with local jurisdictions to provide U-turn
opportunities at signalized intersections.

Access issues are minimal for Segments A through C. In Segment D, Alternatives Dl.le
(preferred alternative) and Dl.lf would limit 34 unsignalized intersections on MLK Jr. Way S. to
right-in/right-out access only. In other alternatives, residents of the North Rainier and Columbia City
neighborhoods in Seattle would have some difficulty crossing Rainier Avenue S. if local access streets

are closed (under D3.3 and D3.4).
Residents in the Duwamish section of Tbkwila's Riverton neighborhood may have access to and

from their homes impeded under AlternatleE2, unless a signal is placed at one of the two access

streets to this are4 which is otherwise surrounded by the Duwamish River. Under Alternative E1.2,
east-west vehicle and pedestian crossings of Ttrkwila International Boulevard in Tukwila between the

neighborhoods of Cascade View on the west and Riverton, Foster, and Thorndyke on the east may
become somewhat more difficult. City planners indicate that many seniors and children cross the
Tukwila International Boulevard arterial to access community services in Foster near S. 144e Street.

In Segment R Alternative Fl along International Boulevard would have similar easVwest access

issues to those along Tukwila International Boulevard under Segment E. Access and circulation
impacts for at-grade sections on International Boulevard (Fl) and 28ft Avenue S. (F2.1, F2.2,Fj.1,
and F3.2) would be caused by left-turn prohibitions to and from unsignalized driveways and streets.

For elevated sections on 28e Avenue S. (F2.3, the preferred alternative, F2.!,F2.2,F3.1, and F3.2),
left-turns to and from most side streets and driveways would be prohibited. However, most of the
City's neighborhoods and services lie east of all potential routes, so there is limited existing social
interaction across International Boulevard and 28'Avenue S. Under all alternatives, LOS during
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afternoon peak periods would be reduced to LOS E and F at the east-west approaches to intersections
of International Boulevard and 160e and 188e streets. This could result in access delays for residents
of the Thorndyke (Tukwila), Riverton Heights, McMicken Heights, Bow Lake, and Angle Lake
neighborhoods, although these impacts can be mitigated.

Light rail routes could affect access and circulation for bicyclists and pedestrians by limiting the
crossing points along the route. The preferred alternative would reduce the number of crosswalks in
some segments where the route is at-grade. However, pedestrian and bicycle safety could be
improved by encouraging the use of well-marked crosswalks at signalized intersections. The at-gmde
McClellan Station option could increase traffic on Cheasty Boulevard, which may affect bicycle
travel. The project would improve sidewalks and streetscapes between MLK Jr. Way S. and just west
of27^Avenue. Withthepreferredalternative(Dl.1e),soundTransitwouldworkwiththeCityto
provide a new north-south bicycle facility running parallel to MLK Jr..Way S. Alternative Dl.lf
could also provide additional space within the MLK Jr. Way S. roadway, which could potentially
improve bicycle travel in the corridor. Station areas in Segments E and F lack adequate bicycle
connection routes; however, bicycle facilities are proposed at all stations. Other alternatives also
would force pedestrians to walk longer distances to crosswalks and would be lacking in bicycle
connections.

To the extent that small community businesses such as shops, restaurants, and taverns function as

places of social interaction, the displacement of a substantial number of those businesses under
Segment D (especially D3.3 and D3.4) could also change the way some residents gather socially.
These types of impacts could occur to a lesser extent in other segments where similar types of
community businesses are displaced, such as in the Northgate and/or Roosevelt neighborhoods under
the Segment A alternatives, Seattle Center under 82.1 ardBZ.2, portions of Ttrkwila Intemational
Boulevard under Alternatives E1.1 and 81.2, and the Thorndyke and McMicken neighborhoods under
the Segment F alternatives.

Social interaction may also be improved over the long term by development of the Link project.
The plans for many neighborhoods along the route, particularly in Segment D, call for enhanced
economic opportunities in existing commercial corridors and nodes, and particularly in light rail
station areas. Experience in other cities with fixed-guideway transit systems has shown under
appropriate market and regulatory conditions, a fixed-guideway system can stimulate greater incentive
for investment by property owners, especially in station areas. Transit-oriented development is
typically pedestrian-friendly and concentrations ofpedestrian-oriented businesses and services can
increase social interaction within communities. Faster, more reliable, and more frequent transit
service can also increase access to community facilities and employment oppornrnities, benefiting all
neighborhoods along the route.

4.3.2.3 Safe$ and Security

Safety and security refer, respectively, to the potential for changes in accident exposure that could
result from operation of the light rail line itself and the potential for criminal activity in areas nem the
routes, particularly station areas. Both issues are discussed in Section 4.13, Public Services, in terms
of their potential impacts on emergency service providers. Transportation safety is also discussed in
Chapter 3. Effects on neighborhoods are discussed below.

Safety

Light rail fransit operating in-street creates ttre potential for accidents between light-rail vehicles
and motorists, pedestrians, and bicyclists. On the other hand, increased transit use resulting from the
light rail line, new signals, and the reconfiguration of the roadways may reduce other types of motor
vehicle and pedestrian accidents. The potential for accidents between trains and other vehicles or
pedestrians would be greatest along at-grade sections on MLK Jr. Way S. (all D alternatives, including
the preferred alternative), Rainier Avenue S. at cross streets (D3.3 and D3.4), Tirkwila International
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Boulevard (E1.1 - preferred alternative), Interurban Avenue S. (82), and International Boulevard (F1).

Many of the safety problems associated with light rail systems result from a general lack of aw:ueness

and the failure of motorists and pedestrians to obey traffic control devices, including active rail
crossing warnings. While some accidents involving vehicles, pedestrians, and light rail can be

expected, design measures built into the light rail system facilities and the redesign of some roadway

crossings, turning movements, and other traffic-confol elements would reduce the potential for
serious collisions.

Introducing at-grade light rail transit within a roadway creates a potential for a new accidents, but
can also reduce mid-block and left-turn accidents. This would apply to alternative Dl.lc, Dl.1d,
Dl.1e (preferred alternative and Dl.1f, Alternative E1.1 (preferred alternative) and Alternative Fl.
New accidents would primarily be caused by accidents between light rail vehicles and pedestrians and

automobiles, and by raiVbus transfer activity at station areas that require bus stops and layover zones

located across the street from the rail station. If the light rail trackway is located in the center of the

roadway, several types of existing mid-block accidents may be reduced, including left-turn vehicle
accidents, head-on collisions, and pedestrian crossing accidents.

Several aspects ofthe proposed light rail system operation would also help to reduce accidents.

Allowing non-emergency vehicles to make left turns only at signalized intersections, as proposed,

would reduce the risk of vehicleJight rail collisions and would also decrease the number of auto-auto

collisions that would otherwise occur mid-block and at non-signalized intersections. Prohibition of
midblock left turns included in the Link at-gmde alternatives (including the preferred alternative)
would help make affected streets safer by reducing collisions between motor vehicles and between

pedestrians and motor vehicles. Midblock left-turn prohibitions would improve safety by separating

opposing traffic and providing safe turn movements. In addition, pedestrians would be able to cross

the roadway at more signalized intersections, or new mid-block pedestrian crossings, with signals and

crosswalks. With the preferred alternative, compared to existing conditions, there would be fewer
total pedestrian crossing locations, but more signal-protected pedestrian crossings on MLK Jr. Way S.

and Ttrkwila International Boulevard.

Security

The FTA maintains crime data related to light rail operations. Most crimes appear to be thefts or
auto thefts, especially near stations or parking areas @fA 1998). Of the light rail systems reporting in
1995,451thefts, 128 auto thefts, 43 burglaries, and 6 arsons were reported. In Portland, Tri-Met
reported 112 thefts and 48 auto thefts in 1995. Crime around the MAX stations has generally been

minor, but car theft around parking areas has been a concern.

Operation of the light rail system could concentrate criminal activity in some areas, especially
around parking facilities. Attempted car thefts, robberies, loitering and other crimes could be

expected in these areas, particularly at night. Tukwila police have expressed particular concern about

the proposed South Boeing Access Road station @1. I - preferred alternative and E1.2), noting that
the station's isolated location, coupled with the proposed parking area at this location, could foster
criminal activity. Other areas with existing high incidences of crime (based on data maintained by the

Seattle Potce Deparunent) could be more prone to these types of crimes. These areas include
Northgate, the University Disnict, downtown Seattle, and some meas of the Rainier Valley
neighborhoods (see also Section 4.13, Public Services).

There is aparticular concern about safety and security in the deep tunnel stations in the University
District, First Hill, and Beacon Hill. Increased policing or security in some areas, combined with
careful planning and design of stations and parking facilities, would deter criminal activity and

generally make light rail facilities safer and more secure. Sound Transit's Link Design Criteria
include many principles and criteria designed to ensure safety and security throughout the light rail
system. These criteria include specific design requirements for pedestrian safety, elevators and

escalators, ancillary spaces, patron information senters, public telephones, call-for-aid stations,
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emergency management panels, electronic surveillance, lighting, materials, vandalism prevention,
electrical requirements, public address systems, radio communications, alarms, and other measures.

Increased policing or security, especially around stations and parking facilities, would substantially
minimize criminal activity associated with the light rail system. Careful planning and design of
stations and parking facilities, in association with local police departments, would also deter criminal
activity. In addition, large concentrations ofpeople and street-level activity around stations and other
light rail facilities could actually decrease crime rates in some areas. The higher visibility of at-grade
and elevated stations, in particular, would increase security compared to tunnei stations.

4.3.2.4 Environmental Justice

A comprehensive evaluation of the project's potential effects on minority and low-income
populations is described in Appendix G - Environmental Justice, as required under Executive Order
12898 and the U.S. Department of Transportation's order on environmental justice (DOT Order
5610.2). Environmental justice in Department of Transportation decision making requires: (1) a fair
process of developing and selecting the alternative to be funded that involves meaningful outreach to,
participation of, and responsiveness to minority and low-income populations; and (2) non-
discriminatory treatment of minority and low-income populations.

The environmental justice analysis describes the public process for the Link light rail projecg and
evaluates whether the project would have a disproportionately high and adverse effect on the minority
and low-income populations of the Sound Transit District. Consistent with the DOT Order, offsetting
benefits to the affected populations and mitigation and enhancement measures are considered. In
response to concerns raised by some members of the Rainier Valley community, the environmental
justice analysis compares the impacts and benefits of the preferred alternative with an altemative that
would replace the at-grade alignment in the Rainier Valley with a tunnel the length of the Valley.

In evaluating the project's effects on the minority and low-income populations, Sound Transit
conformed to Departrnent of Transportation ("DOT') requirements and consulted with both the
Federal Transit Administration ("FTA") and the Environmental Protection Agency ("EPA"). The
primary conclusions reached are summarized below.

Public Outreach

To assure a fair process, Sound Transit engaged in public outreach from the initial project
planning stages through the completion of this Final EIS. Sound Transit has used public input to
identify Link light rail project alternatives, impacts, and benefits. As part of this public process,
Sound Transit has also implemented meaningful outreach to minority and low-income communities to
assure their active participation in the project's development. These efforts include the establishment
of telephone hotlines in Chinese, Vietnamese, Spanish, and Amharic, and Tigrinya; translation of
Sound Transit inforrnational materials and distribution at numerous community events; Sound Transit
presentations at community meetings; and the establishment of a Sound Transit field office in the
Rainier Valley, an area with high numbers of minority and low-income residents. Southeast Seattle's
participation in project development and the environmental review process demonstrates how minority
and low-income populations have shaped the alternatives considered in the Final EIS and the elements
of the preferred alternative.

Project Effects

Using the information presented in this Final EIS, Sound Transit has completed a comprehensive
evaluation of the preferred altemative's impacts and their potential effects on the minority and low-
income populations of the Sound Transit District.

A number of impacts identified in the Final EIS would not be differentially distributed among
minority or low-income segments of the population. These include impacts to ecosystems, including
wetlands, freight movement, water resources, and geology and soils. These impacts were not
considered further for environmental justice pulposes. Minor adverse impacts or beneficial impacts
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also were not further considered for environmental justice purposes. These include impacts relating to

hazardous materials, public services, air quality, visual resources, parklands, historic and

archeological resources, and electromagnetic fields.
Other impacts identified in the Final EIS, however, could be distributed differentially among

minority or low-income populations. For the preferred and most other alternatives, neighborhood,

noise and vibration, and transportation impacts would be minimized through design modifications and

the use of mitigation measures. These modifications and mitigation measures include reducing the

right-of-way for at-grade alternatives to reduce displacements; the installation of residential sound

insulation and, where desired, sound walls; and additional traffic signals, pedestrian signals, parking

mitigation, and streetscape improvements.
Residential and non-residential displacements, and construction impacts could have statistically

greater effects on minority and low-income populations. This conclusion was reached after
quantifying the effects of residential displacements identified in the Final EIS. This analysis indicated

that residential displacement would unevenly affect minority and low-income populations. Most of
these residential displacements would be concentrated in the Rainier Valley. Sound Transit

conservatively assumed that non-residential displacements, which would also be concentrated in the

Rainier Valley (although displacements in other areas such as Tukwila would also occur), and

temporary construction impacts, would also unevenly affect minority and low-income populations.

The effects of the displacement and construction impacts, however, would be substantially

mitigated. Displacement impacts would be mitigated through Sound Transit's provision of relocation

assistance, commitment to minimize the effects of displacements, and other measures. Temporary

construction impacts would be substantially mitigated through a variety of mitigation measures,

including preparation of detailed construction traffic plans in close coordination with local
jurisdictions, and scheduling traffic lane closures during off-peak hours to minimize delays during
periods of higher traffic volumes as much as possible.

Project Benelits

Substantial benefits would accrue to minority and low-income populations through the

implementation of the preferred alternative. These benefits include: improved access to transit, ransit
travel time savings, expanded access to employment and other amenities, streetscaping and other

improvements, and the potential for increased economic development.
Improved access to transit results in transit travel time savings (discussed below) and other

benefits to individuals and businesses. The analysis of demographic composition of the areas within
one-half mile of the proposed stations (the area in which improved access to transit benefits would be

greatest) indicates that 4l percent of residents living near proposed stations are likely to be minorities

and20 percent are likely to be low-income.
Transit users would experience substantial travel time savings with the Central Link Light Rail

Project. The average savings for neighborhoods near all tight rail stations is eight minutes. It is
estimated that minority and low-income residents would receive 38 percent and25 percent,

respectively, of the total reduced travel time savings experienced by residents near light rail stations

under the preferred alternative. Rainier Valley residents, for example, would save an average of 18

minutes of travel time, more than any other neighborhood and more than twice the system-wide
average.

The Central Link Light Rail system would provide substantially better access with lower travel

times to major employment and activity centers, such as downtown Seattle, Sea-Tac Auport, and the

University of Washington. Minority and low-income residents would receive 47 percent and 17

percent, respectively, of the total increased employment access experienced by persons living near

light rail stations. For example, after Link opens, Rainier Valley residents would have more than

195,000 additional jobs within an hour's ride by transit. When compared with today, their access to

education would more than double, and access to health care services would increase by 27 percent.
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Secondary benefits of light rail systems to the communities in which they are located include area

beautification and other improvements and amenities provided as a result of increased investment or
activity. An improvement progftrm for existing street rights-of-way is built into the preferred
alternative. These improvements generally include: upgraded pedestrian amenities, such as wider
sidewalks, signage, crosswalks, and improved bicycle facilities, as well as beautification features, such
as street trees and other landscaping, lighting, and public art. These improvements would be
concentrated along MLKJT. Way S., S. Edmunds Street, S. Henderson in Segment D and Tukwila
International Boulevard in Segment E.

Because light rail exposes riders to new areas and businesses, and increases pedestrian activity in
station areas, being located near the rail line may be economically beneficial. The benefits of transit-
oriented economic development can include: improved mobility, access, and environmental
conditions within communities; more affordable housing; more efficient urban form; and urban
redevelopment. As with access to transit, fiansit favel time savings, and access to employment and
other amenities, these secondary benefits would likely be provided principally to those located near
stations.

Finally, Sound Transit has also proposed a local $50 million Transit Oriented Community
Development Fund (Motion M99-14, adopted February 25,1999), to benefit the Southeast Seattle
light rail corridor. This fund would benefit the minority and low-income residents in that area.

Environmental Justice Conclusions

The preferred alternative would not have disproportionately high and adverse effects on the
minority or low-income populations of the Sound Transit Distict. Many impacts associated with the
preferred alternative would be eliminated or minimized. The remaining impacts are limited
considering planned mitigation measures and the context of the Cental Link Light Rail project. The
impacts are not disproportionately high and adverse, particularly in light of the offsetting benefits to
the minority and low-income populations.

Rainier Valley Tunnel Alternative

In response to concerns identified by Rainier Valley community, Sound Transit compared the
impacts and benefits of the preferred alternative with an alternative that would replace the at-grade
alignment in the Rainier Valley with a tunnel the length of the Rainier Valley. Sound Transit had
previously evaluated the environmental impacts of the Rainier Valley Tirnnel ("RVT') proposal in a
separate Report and concluded that it is not a reasonable alternative. That report is included in
Appendix Q of the Final EIS. The comparative analysis of the preferred alternative and the RVT
proposal is set forth in Section G-7 of Appendix G. This comparison demonstrates that the RVT
alternative was not included in the Draft EIS due to the planning history in Southeast Seattle and
because it does not meet Sound Transit's design and engineering criteria for tunneling. In addition,
the RVT alternative does not eliminate residential and non-residential displacements and construction
impacts that would result from providing service to the Rainier Valley, nor would it provide the
substantial streetscape and other benefits offered by the at-grade alignment. It would also result in
grcater construction impacts at station areas and portals, as well as greater vibration impacts. Finally,
the RVT alternative would involve costs of extraordinary magnitude. For these reasons, the RVT
alternative would not preclude implementation of the preferred alternative under the terms of the DOT
Order.

4.3,3 Mitigation
The following measures could be implemented to reduce impacts to neighborhoods.

Changes in Neighborhood Quality
o fu conjunction with identifying the preferred alternative, the Sound Transit Board has

proposed to establish a $50 million Transit Oriented Community Development Fund (Motion
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M99-14 adopted February 25,1999) to be available for mitigation of impacts associated with
building and operating the light rail preferred alternative in southeast Seattle. The fund could
be used to increase ridership and improve the community. The funds can be used to leverage
local, state and federal dollars for transit-related and supportive investments. A community
advisory panel would be established to set priorities and make recommendations to the Sound
Transit Board. The Fund would be available to the community for physical and economic
improvements to the southeast Seattle light rail corridor.

Sound Transit would work closely with affected residents and businesses prior to, and during,
construction of the light rail line to provide replacement parking and advertising. These

measures would be developed to help retain businesses and residential occupancy through the
construction period.

Implement proposed mitigation measures for displacements, traffic and parking, noise, and

visual quality, to help minimize overall impacts on neighborhoods; work with communities in
addressing mitigation tradeoffs (e.g., noise mitigation versus access barriers). All properfy
acquisitions and relocations would be compensated in accordance with adopted Sound Transit
and federal policies.

Work actively with affected communities through the station area planning process to
establish station area design guidelines that reflect community image and values.

Work to control parking impacts around stations to ensure that short-term business and
residential parking is not displaced by "hide-and-ride" demand.

Work with the local community and jurisdiction to develop a program of urban design

improvements, which could include streetscape, pedestrian access links, and landscaping
elements designed to enhance the local neighborhood.

o Implement a program to help displaced business owners take advantage of reinvestrnent

opportunities created along the corridor and in station areas. Any such opportunities would
be carried out consistent with applicable federal and state laws. Such assistance could
include: providing assistance with notification related to changes of location, including.
advenising in community-based publications, and working with commercial developers to
ensure that displaced business owners are notified of appropriate lease opportunities in
proposed new developments in the area. Any assistance beyond the relocation requirements

of Sound Transit and FTA would be primarily for those businesses with special relocation
needs.

Social Interaction

r 'Work with service providers, neighborhood groups, and others (e.g., religious congregations)

to identify the most appropriate locations for relocating community facilities, such as clinics
and churches, and to notify the affected community well in advance of the relocation.
Provide effective interpreters and appropriately translated materials as needed for non-
English- speaking populations.

r Coordinate with public works departments, school districts, and other local agencies to
optimize access to critical services and facilities in at-grade or elevated segments.

o Provide relocation assistance to displaced business owners as discussed above.
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Safety and Security

Implement public education programs for neighborhood residents and motorists to increase
awareness ofpedestrian and traffic safety issues related to light rail system operation.

Work with Seattle, Tukwila SeaTac, and Port of Seattle police and fire departments,
transportation divisions, and others as appropriate during preliminary and final design and
operation of the Link system to maintain reliable emergency access.

Develop a security plan and coordinate with local police departments to address security and
policing efforts, especially in the vicinity oflightrail stations, tunnels, and park-and-ride lots.

Work with local police departrnents to implement Crime Prevention Through Environmental
Design (CPTED) principles when feasible. This could include design elements such as

installing appropriate lighting around the station areas, tunnels, parking facilities, and other
system facilities, and following other design principles to help deter crime,

Design and operate stations to provide patron safety and station security through architectural
configuration and station design, electronic monitoring, sensing and communications, and
manned surveillance.

Other

o Provide streetscape improvements and pedestrian access to amenities to assist with the
integration of stations and other project facilities with existing neighborhood features.

o Provide noise and vibration mitigation to residents living nem the rail lines who are severely
impacted by noise and vibration associated with the project.

4,3.4 Signlficant Unavoidable Adverse lmpacts
None of the impacts described above are significant unavoidable adverse impacts.

4.4 VISUAL RESOURGES AND AESTHETICS

This section assesses existing visual and aesthetic conditions in the light rail project area based on
visual resource management (VRM) techniques. VRM techniques consider both visual resources and

viewer response to the visual environment.

4.4.1 Affected Environment

Regional Visual Characteristics

The terrain encompassed by the light rail project area consists of rolling plateaus that trend north-
south, bordered by parallel valleys occupied by the waters of Puget Sound, Elliott Bay, Lake Union,
and Lake Washington. The flat-bottomed Duwamislr/Green River valley enters Elliott Bay from the
south. The plateaus generally rise 1@ to 300 ft above the valley floors. Bedrock outcrops along the

east side of Duwamish/Green River valley form a narrows in the vicinity of Fort Dent Park and Foster
Golf Course, where the Greel and Black rivers join to become the Duwamish. Elsewhere, most of the
valley walls are moderately steep and many remain undeveloped.

Land use patterns (see Section 4.1) and associated structures relate to the underlying tenain.
Residential, institutional, and commercial uses that are small to moderate in scale (apparent size of
structures, which can differ from actual size) largely occupy the plateaus and genfler valley walls.
The buildings associated with these uses typically range from one to four stories. The major valley
bottoms, especially the Duwamish/Green River valley extending south from Elliott Bay, support
commercial, industrial, and transportation uses that are moderate to large in scale. Outside of
downtown Seattle and its high-rise structures, building heights in the valley bottoms typically range
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from two to six stories in height, but many buildings have large horizontal dimensions. Many of the

steeper valley walls support dense greenbelts of primarily deciduous native trees.

The valley walls have also channeled major existing transportation facilities and high-voltage
transmission lines into north-south corridors. Their visible features include support structures such as

bridges, viaducts, retaining walls, and noise barriers; overhead structures such as towers and

conductors; and right-of-way developments such as park-and-ride lots, parks, trails, public art
installations, and mature landscape plantings.

To facilitate the description and analysis of the visual environment likely to be affected by the

light rail alternatives, the foreground landscapes along the route alternatives are grouped into visual
analysis units having similar viewing conditions, visual resources; and viewers. Visual analysis units
are described more fully in the Visual and Aesthetic Impacts Technical Report. Appendix I of this
Final EIS includes maps of the visual units and key viewpoints, as well as photographs and visual
simulations of the light rail alternatives.

Visual Resources and Character

The light rail alternatives may affect existing visual resources at several levels. First they may
add to, alter, or remove some of the visible features that comprise the basic visual resources of the

landscape, These features include landforms, water bodies, vegetation, and urban structures
(including existing transportation facilities).

Second, the alternatives may change the visual character of existing resources. By assessing an

area's existing visual character, it is possible to identify how the visual character of the project will
contrast with the landscape or, be visually compatible with it. Some areas offer relatively high visual
absorption capacity, another way of identifying project compatibility.

Existing visual resources and elements that define visual character include the following:
r landforms-q4)es, gradients, and scale

. vegetation-types, size and maturity, and continuity

o land gses-sl2s, scale (apparent size in relation to actual size), and character of associated
buildings and ancillary site uses

o transportation facilities-types, sizes, scale, and directional orientation

. overhead utility structures, and lighting-types, sizes, and scale

. open space-t)rpes (including parks, reserves or greenbelts, and undeveloped land), extent,
and continuity

o viewpoints and views to visual resources-including water features, hills and mountains,
natural areas, farm landscapes, historic structures, and dramatic downtown skylines

. apparent grain or texture ofvisual resources comprising the visual analysis unit

. apparentupkeep and maintenance

Public concerns about visual resources often go beyond character to the issue ofvisual quality or
value. While the interpretation and enjoyment of visual experience involves some subjective
elements, general public agreement on the visual quality or value of specific views and thet
constituent elements supports the formal designation of such views and adoption of policies for their
prot€ction.

The City of Seattle has adopted environmental policies that designate public viewpoints from
which views of scenic resources are to be considered and their obstruction minimized; these scenic

resources include views of water bodies, hills and mountains, natural areas, and landmark structures,

such as St. Mark's Cathedral on Capitol Hill. Seattle has also designated scenic routes along which
such views (where present) are to be considered and protected. King Counfy and the cities of
Tirkwila SeaTac, and Renton have not adopted environmental policies regarding visual resources, but
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have identified views and scenic resources with community value in various planning documents.

Each jurisdiction also reviews private development projects through design review-processes that seek

to ensure visual compatibility with the surrounding environment. Specific views and resources

accorded public value are described in the Visual and Aesthetic Impacts Technical Report.

Viewer C haracteristics and S ensitivity

Identifying the viewers who will see a project and the aspects of the visual environment to which
they are most likely to respond is the key to understanding and predicting viewer response to a
project's effects on visual resources. Viewer numbers and viewing conditions are grouped under the
heading "viewer exposure." For example, many viewers exposed to a visual resource, such as a
prominent hill or a landmark building along a major travel route, will take notice and remember the
resource. Stationary or slow-moving viewers generally enjoy the greatest sharpness of vision. As
viewer speed past objects increases, sight tends to be confined along the forward line of travel (FIIWA
1981).

Psychological receptivity, which varies among viewer groups, is termed'Aiewer sensitivity." It
strongly affects visual perception and the subjective evaluation of that perception. Viewer sensitivity
is discussed in Impacts and Mitigation.

Sound Transit staff distributed questionnaires and cameras to citizens participating in initial
community meetings.on the light rail project asking these individuals to photograph neighborhood
resources, briefly explain their importance, and rate the extent to which the resource either adds to or
detracts from the area's visual character. Results of this viewer-employed photography (VEP) helped
to identify key views for assessing the potential project visual impacts. This analysis also helped
confirmresidents' concern about the visual resources and character of the communities in which they
live and their heightened sensitivity to the potential visual effects of the project on these communities.
Frequently sited resources are identified in the Visual and Aesthetic Impacts Technical Report.
Specific visual resources among these that would be affected by the project are described in the
Impacts and Mitigation section of this portion of the Final EIS.

Summary of Existing Visual Resources and Vi.ewers

Segment A (Northgate to University District)

The rolling terrain in Segment A includes the basins occupied by the South Fork of Thornton
Creek (now largely filled for Northgate Mall) and by Green IakelRavenna Creek, and two low ridges
comprising Maple Leaf /Roosevelt and the northern portion of the University District. Urban
development is almost continuous, ranging from the large-scale commercial development at and
around Northgate Mall, to the dense single-family neighborhoods on the ridgetops, multi-family
developments on the slopes, and moderate-scale commercial centers along Roosevelt Avenue and
University Way. I-5 Eaverses this segment alternating between fill, cut, and elevated profiles.

Existing overhead facilities include freeway light standards and sign structures, a high-voltage
transmission line that parallels the freeway, and electrical distribution lines. Extensive mature tree
plantings line the freewan acting as visual buffers between the freeway and the adjoining residential
neighborhoods. Away from the freeway, cover primarily consists of street trees, highly diverse
residential plantings, and several wooded parks. Existing scale is large along the freeway and in the
Northgate are4 moderate in the neighborhood commercial centers and multi-family areas, and small
in the single-family neighborhoods. The texture of the built environment (the size and alternation of
structures and unbuilt properties or ollen spaces) ranges from the coarse grain of the Northgate area to
the fine grain of the long-established residential neighborhoods. Viewer sensitivity is greatest in
residential neighborhoods, including the Maple Leaf, Roosevelt, and North University visual analysis
units, and in parks located within these units.

Scenic views of Green Lake, the downtown skyline, Elliott Bay, and the Olympics me available
from viewpoints in the Maple Iraf community, along the eastern rim of the I-5 cut-slope. Ravenna
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Boulevard N.E., a historic park facility, planned by the Olmsted Brothers, connects Greenlake and

Cowen Parks. The Boulevard's yisual resources include its broad central median and large, mature

trees.

In Segment A, projects already planned by other parties would increase building size and scale.

These projects include the cornmercial and office development associated with the pending the
Northgate Mall expansion, and the multi-family redevelopment envisioned by the City of Seattle's

Northgate Urban Center plan.

Segment B (Universify District to Westlake Station)

The terrain in this segment slopes south to the basin that contains Portage Bay and Lake Union,
bordered by and including the steep-sided ridge of Capitol Hill. Urban development is quite diverse,

including the moderately large buildings of the University of Washington, the industrial and office
buildings along the north shore of Portage Bay and the east and south shores of Lake Union, the

cultural and entercainment facilities in the campus setting of the Seattle Center, and the medical
facilities and apartrnent towers on First Hill; the moderately small buildings of the Broadway retail
business district the small-scale but dense houseboat communities along the south shore of Portage
Bay; and the single-family and multi-family neighborhoods of Eastlake and North Capitol Hill. I-5
continues across this segment alternating between cut and elevated profiles, with major bridge and
viaduct structures.

Existing overhead facilities also include freeway light standards and sign structures, a high-
voltage transmission line that parallels the freeway, and electrical distribution lines. Sections of the
freeway are lined by extensive tree plantings that are approaching manrity. These merge visually
with greenbelts of native deciduous trees on the steep slopes along the northwest side of Capitol Hill.
These wooded areas visually buffer residential neighborhoods adjoining the freeway. Away from the
freeway, tree cover comprises street trees, highly diverse residential plantings, wooded parks, and
greenbelts.

The visual scale of existing buildings and other physical sfuctures is lmge along the freeway and
in the shoreline industrial areas, moderately large in the southern portions of the University District
and the Eastlake community, and moderate to small in the residential neighborhoods. The texture of
the built environment ranges from the moderately coarse grain of the industrial and office areas to the
moderately fine grain of the residential neighborhoods.

Scenic views of Lake Union, the Space Needle, the downtown skyline, Elliott Bay, and the

Olympics are available from viewpoints in the Roanoke, Eastlake, and north Capitol Hill
communities, along the western rim of Capitol Hill and the east shore of Iake Union. Other scenic
views look east toward Portage Bay, Lake Washington, and the Cascades from viewpoints around the

shore of Portage Bay and the eastern rim of Capitol Hill. Many attractive foreground views of historic
structures are accessible throughout the segment. Viewer sensitivity is greatest in residential
neighborhoods, which include the Southwest University, Eastlake, First Hill, and North Capitol Hill
visual analysis units, and in parks located within these units.

In Segment B, planned developments include major.new buildings on the University of
Washington campus near 15'Avenue N.E. and N.E. 45ttr Street. Major new structures are also
pending along Broadway Avenue E. and E. Madison Street for Seattle Community College Library,
Seattle University Law School, a parking structure, and a large aparfinent project.

Segment C (Westlake Station to S. McClellan Street)

The terrain in this segment includes the southwest-facing slopes of downtown Seattle, the filled
Duwamish tide flats, the northern ridge of Beacon Hill, and the manmade Dearborn Cut ttrat leads to
the northern portion of the Rainier Valley. Urban development is extremely diverse, ranging from the
high-rise office buildings of downtown Seattle to the Safeco Field baseball stadiunr, the Kingdome
(soon to be replaced by the new football stadium), the surrounding warehouse and industrial buildings
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of the Sodo (south of downtown) area, and ttre mixed single-family and multi-family neighborhoods
of Beacon HiU. I-5 continues across this segment to its extensive interchange with I-90, which
includes bridges, viaduct structures, retaining walls, and noise barriers.

Existing overhead facilities include freeway light standards and sign structures, high-voltage
transmission lines, harbor cranes, light standards, and electrical distribution lines. I-90 is lined by
extensive free plantings that are still relatively young; I-5 south of Dearborn is bordered by
undeveloped greenbelts of native deciduous trees on the steep western slopes of Beacon HiIl. Away
from the freeway, existing tree cover primarily consists of street trees and highly diverse residential
plantings. Existing overhead facilities include streetlights and electrical distribution lines. Rainier
Avenue S. north and south of I-90 is a designated scenic route oriented to provide views of Mount
Rainier; hence, the City of Seattle has avoided placing overhead utilities along this route.

The visual scale of existing urban development is very large in downtown Seattle, along the
freeways and in the industrial areas, moderate in the Dearborn Cut area, and moderate to small in the
residential neighborhoods. The texture of the built environment ranges from the very coarse grain of
the Sodo area to the moderate grain of the mixed industrial and commercial development along
Rainier Avenue S. to S. McClellan Street.

Scenic views of Elliott Bay, Puget Sound, and the Olympics are available from viewpoints in
downtown Seattle. First Hill. and the western rim of Beacon Hill. Scenic views toward Mount Rainier
are also available fromportions of Rainier Avenue S., a designated scenic route. Many attactive
foreground views of historic structures are possible throughout the segment. Viewer sensitivity is
greatest in residential neighborhoods, which include the downtown Seattle, International District,
Judkins, North Rainier, and North Beacon Hill visual analysis units, and in parks located within these
units.

In Segment C, planned projects include large-scale buildings in the Pioneer Square and
International District areas; among them, the new professional football stadium, office and parking
complexes at the two railroad station sites, and numerous mid-rise multi-family residential structures.

Segment D (S. McClellan Street to Boeing Access Road)

In Segment D, the terrain comprises the relatively narrow southern Rainier Valley and its gradual
slope up to the low divide at Henderson Street with the narrow valley that leads south to the
Duwamish River. North of the Henderson urban development alternates between one- and two-story
commercial and retail buildings along the arterial streets (including the attractive and well-maintained
Columbia City Historic District), with interspersed small industry and automotive-related businesses,
and mixed single-famity and low-rise multi-family neighborhoods. Industrial development dominates
that portion of the segment south of the divide at Henderson. The existing arterial streets generally
have four tavel lanes, with some also having center turn lanes.

Existing overhead facilities include streetlights and electrical distribution; a major high-voltage
transmission corridor traverses the southern portion of Beacon Hill and crosses MLK Jr. Way S. near
S. Henderson. Existing tree cover includes steet trees, highly diverse residential plantings, wooded
parks, wooded vacant lands along portions of MLK Jr. Way S., and extensive greenbelts on the
eastern slopes of Beacon Hill and on either side of the valley south of Henderson.

The visual scale of existing urban development ranges from moderately large in the industrial arca
south of Henderson, to moderately small in the commercial areas along the arterial streets, and small
in the residential neighborhoods. Visual resource texture ranges from the coarse grain of the industrial
area south of Henderson to the moderately fine grain of the residential areas along MLK Jr. Way S.

The grain of the commercial areas along this arterial and along Rainier Avenue S. is moderate, except
for Columbia City, where the grain is moderately fine.

Scenic views toward Mount Rainier are available from portions of Rainier Avenue S., designated
as a scenic route. At the north end of Segment D, S. Winthrop Street is part of the Olmsted-planned
Cheasty Boulevard system.. The City of Seattle has recently improved the roadside along S. Winthrop
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Street by planting grass and street trees. Franklin High School is also a visually prominent historic
landmark located on Mount Baker Boulevard. Viewer sensitivity is greatest in the residential
neighborhoods that adjoin MLK Way Jr. S. and Rainier Avenue S., and in parks located within these

neighborhoods.

Segment E (Tukwila)

In Segment E, the terrain comprises the steep-sided portion of the Duwamish Valley, rocky bluffs
on the valley's east side and somewhat gentler slopes on the west. Human development on the flat
valley bottom ranges from industrial development and transportation uses at the south end of Boeing
Field to Southcenter Mall, with new low-rise office complexes between. Several older single-family
neighborhoods are also located on the valley bottom, interspersed with parklands; newer residential
neighborhoods are located on the edges ofthe plateaus east and west ofthe river valley.

Transportation corridors traverse the valley walls. One of these is the railroad corridor along the

east edge of the valley floor. Starting from their intersections with the Bqeing Access Road, MLK Jr.

Way S. and Tirkwila International Boulevard ascend the east and west valley walls, respectively,
passing from office/industrial areas through steep, woode4 and relatively undeveloped slopes to
mixed residential and commercial neighborhoods on the plateaus. Interurban Avenue S. threads the

valley bottom from north to south along the route of an earlier light-rail system. I-90 descends the

east valley wall to cross the Green River and begin its ascent of the west valley wall at Southcenter,

while 1405 crosses the valley east to west and continues as SR 518 to Sea-Tac Airport by following
the course of Southgate Creek.

Existing overhead facilities include freeway light standards and sign structures, as well as

highway bridges and overpasses. Existing tree cover includes street trees, residential plantings,

wooded parks, and extensive wooded private lands and rights-of-way along the valley walls.
The visual scale of existing urban development ranges from very large in the industrial area

around the Boeing Access Road, to moderately large in the office/industrial and commercial areas and

to small in the residential neighborhoods. Visual resource texture ranges from the very coarse grain of
the office/industrial areas to the moderately fine grain of the residential neighborhoods. The visual
grain of the commercial frontage development along MLK Jr. Way S., Tukwila International
Boulevard, and Interurban Avenue S. is moderate, while the visual grain of the Southcenter

commercial and office/industrial area is moderately coarse.

Scenic views northward toward the downtown Seattle skyline and ElliottBay are available from
portions of Tukwila International Boulevard, I-5, and MLK Jr. Way S. The City of Tukwila regards

these as important gateway views. Scenic views toward the Cascades and Mount Rainier are also

available from parks and residential areas along the crest of the wooded slopes west of the Green

River, particularly in the Cascade View visual analysis unit. These east- and southwest-facing views
are not available from Tukwila International Boulevard because they me blocked by adjoining terrain
and development although they may be visible from upper floors of some buildings. Other scenic

views are closer in range, directed toward the Green River and some of the wooded bluffs and parks

located along ig which include the Green River Trail. Several historic structures are also located
along the floor of the Green River valley. Viewer sensitivity is greatest in residential neighborhoods,
which include the Skyway Crest, Golf Links, North Riverton, Riverton, Cascade View, and Riverton
Heights visual analysis units, and in parks located within these units.

In Segment E, planned developments include the redesign and improvement of Thkwila
International Boulevard, and the anticipated redevelopment of private lands along the highway. The
ongoing construction of large office buildings in the Inngacres and Southcenter areas would also

continue.
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Segment F (SeaTac)

In this segment, the terrain comprises the gently rolling plateau west of the Duwamish Valley,
with small lakes contained in shallow basins on the plateau. Urban development ranges from the
airporVindustrial development and associated surface transportation around Sea-Tac Airport, to new
mid-rise office complexes, extensive hotel and motel complexes, and a mixture of low-rise multi-
family, mobile home, and single-family neighborhoods. Visually prominent open spaces, all located
along International Boulevard, include Washington Memorial Park (a cemetery), Bow Iake and its
associated wetlands, and Angle kke Park.

Existing overhead facilities include airport and freeway light standards and sign structures,
highway bridges and overpasses, and electrical transmission lines and distribution lines. Existing tree
cover includes extensive tree plantings along the airpo( access road that are approaching maturity, the
recently planted median and street trees along International Boulevard, the wooded cemetery, and the
highly diverse residential plantings in the neighborhoods around Bow and Angle lakes.

The visual scale of existing urban development ranges from very large in the airport are4 to large
in the commercial and hotel areas along Ttrkwila International Boulevard, and small in the residential
neighborhoods. Visual resource textures range from the very coarse grain of the airport area to the
moderately fine grain of the residential neighborhoods.

Scenic views toward the Cascades and Mount Rainier are available from the west and north slopes

around Angle Lake. Other scenic views are closer in range, directed toward Angle Lake and Bow
Lake. Angle Lake Elementary School and the Hambach Family Compound are historic resources that
are also attractive visual resources. Viewer sensitivity is greatest in residential neighborhoods, which
include the McMicken Heights, Bow Lake, and Angle I-ake visual analysis units, and in parks located
within these units.

In Segment F, future developments include the numerous highway projects, office complexes,
parking structures, and mid-rise hotels along International Boulevard.

Maintenance Base Sites

Maintenance Base Site Ml is located in Segment C, in the Sodo area. Siting options have been
investigated in this area, with associated light rail access variations. The site options and the adjoining
area are characterized by lmge one- to tlree-story warehouse and industrial buildings. One industrial
facility appears eligible for designation as a historic landmark under federal or municipal criteria; the
former Great Western Smelting and Refining Co.,1922 Airport Way S. Federal and municipal
regulations require consideration ofproject effects on the visual appearance ofhistoric structures.
Maintenance Base Site M2 is located in Segment D, immediately north of the Boeing Access Road
and between I-5 and MLK Jr. Way S. Industrial development for distribution uses and construction
yards currently occupies the site and adjoining properties. Maintenance Base Site M3 is located south
of the Boeing Access Roa4 betrveen E. Marginal Way S. and the railroad ymd along I-5. Again, the
site and adjoining axea are used for warehouse and industrial businesses, but also included are a
shooting range and bingo facility. Existing viewer exposure for all three sites is largely limited to the
visitors and employees of the businesses located there, and viewer sensitivity is relatively low,
although the City of Tukwila considers the M2 site area as a potential gateway to the city and hence,

visually sensitive.

4.4.2 lmpacts and Mitigation
The light rail guideway, overhead conductor system (OCS), stations, and other facilities would

affect existing visual resources by removing or altering thern, and by adding new visual elements that
contrast with existing landscapes or exhibit visual compatibility. When existing visual resources and
visual character are highly valued, a stong visual contrast usually constitutes an adverse visual change
(although visual contrast can also be successfully employed as a design technique). If this adverse
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change is seen by viewers engaged in activities that require, or are enhanced by, attractive visual
settings, the change is experienced as a significant adverse visual impact. This also applies'to
shadows that may be cast by support structues or stations for elevated portions of the project.
Lighting and glare are also potentially significant environmental considerations for project
environmental analysis.

Viewer response to visual change is evaluated in terms of viewer exposure and viewer sensitivity.
Viewer exposure to a project or feature is measured by the number of viewers who will see the project

and the lengttr of their viewing time. Viewer sensitivity is a function of the extent to which viewer
grcups are seeking athactive visual resources, or to which their activity is enhanced by the presence of
such resources. Persons engaged in recreation generally have the greatest viewer sensitivity, and local
residents are the next most sensitive. Motorists can be considered moderate in viewer sensitivity,
while persons engaged in commercial or industrial activities may be relatively insensitive to visual
considerations.

Vhual Simulations

Appendix I to this Final EIS includes visual simulations that illustrate the future appearance of the
projecL as seen from key view locations. These locations have been selected where there is a concern

about impacts to the visual environment, which will help assess the impacts of the alternatives on
these views. The selection process included the environmental policies of Seattle, Tukwila, and

SeaTac, interviews with the cities' planning staff, analysis of viewer-employed photography, and field
reconnaissance of the route alternatives. Appendix I also includes maps indicating the locations of the
simulated viewpoints.

Proj ect D esign F eatures

Sound Transit would incorporate into the light rail project features to reduce visual impacts.

These include the following actions:

Selecting and/or modifying routes to avoid or reduce the need to acquire and clear new right-
of-way. This measure has already been incorporated to a great degree in identifying route and
station alternatives, and includes the use ofexisting transpor[ation corridors (arterial streets

and highways, limited access highways, and rail corridors), underground routes, and open-cut
sections;

Sound Transit has developed policies which pertain to design issues such as architectural
expression being a balanced approach of system-wide elements and contextual elements,
system-wide signage for customer ease, and a system-wide art program. The design of
project elements will be completed by using interdisciplinary teams such as artists, architects,
landscape architects, planners and engineers. Communities will have opportunities to
comment on these designs.

Integrating facilities with area redevelopment plans, particularly at stations;

Minimizing the elevation or height of elevated guideways to limit their visibility generally to
the extent needed by required vertical clearances;

Minimizing clearing for construction and operation;

Planting appropriate vegetation in and adjoining the project right-of-way to replace existing
street trees, greenbelts, and/or to provide screening for sensitive visual resources and viewers;

Replanting remainder parcels with grass or simple plantings; maintaining them, and pursuing
their redevelopment for land uses that are feasible and consistent with neighborhood plans,
such as residential, eommercial, or open space uses;

Using source shielding in exterior lighting at stations and ancillary facilities such as

maintenance bases and park-and-ride lots, to ensure that light sources (such as bulbs) are not
directly visible from residential areas, streets, and highways, and to limit spillover light and
glare in residential areas.

a

a

a

a
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Potentiql Visual Impacts and Assoeiated Mitigation

The following discussion on the potential visual impacts of the light rail alternatives in each of the
project segments discusses possible mitigation measures and their likely effectiveness. The impacts
discussed here are limited to those that could be significant unless mitigated.

Segment A (Northgate to University District)

In Segment A, the visual impacts of all alternatives would be low along their common alignment
in the Northgate area (Views I-2 and 1-3). These impacts would increase along the east side of the I-5
cut section between N.E. 75fi and N.E. 95& streets, where a large portion of the mature trees would be
removed, and high retaining walls constructed (View 2-2). Replanting roadside vegetation and
incorporating retaining wall design measures (such as steps, surface sealing and color, and surface
texture) would reduce adverse visual impacts to moderate or low levels for all these alternatives.

The elevated guideway, Lake City Way flyover, and associated OCS for Alternative A2.2 would
partially obstruct scenic views from Rainbow Point Park at Banner Place and N.E. 75th Street, a
viewpoint designated for protection by the City of Seattle and identified as important in the analysis of
viewer-employed-photography. The current design already reflects design changes made to reduce
visual impacts, including lowering the trackway elevation and shifting it further west (View 3-2).
Mature tees within the I-5 right-of-way would also be displaced by this alternative; these trees screen

foreground views down toward the freeway while allowing scenic views toward Green Lake,
downtown Seattle, and the Olympic Mountains. Replanting with appropriate species would reduce
adverse visual impacts caused by this displacement to alow to moderate level. Design measures such
as placement ofthe poles supporting the overhead contact system and increasing the height ofthe
viewpoint would reduce the view obstruction, The elevated guideway and support structures would
also be visible from residences adjacent to I-5 along Eighth Avenue N.E. (View 4-2). Mature frees

along this section of I-5 were planted to screen adjoining residences from views of the freeway; their
removal would expose residents to views of both the project and the freeway. These impacts could be
mitigated by replanting. There are no trees in front of some homes, however, which have views
across the freeway similar to those from Rainbow Point Park. The elevated gurdeway and support
structures would obstruct these views.

Alternative 42.1 would also require removal of a number of homes along Eighth Avenue N.E.;
their replacement by transportation right-of-way and facilities would be a significant visual
encroachment on the adjoining Roosevelt neighborhood. However, the visual impacts of this
alternative along Eighth Avenue N.E. could be mitigated to a moderate level by maintaining minimal
landscape planting. Redeveloping the properties for public park or open space use, or for other uses

consistent with neighborhood plans, would reduce visual impacts to a low level.
The visual impacts of Alternatives A2.l and, A2.2 on Ravenna Boulevard from removing a few

trees and adding an elevated structure would not reach significance because the elevated guideway
would parallel the existing I-5 viaduct, with support columns adjacent to the I-5 columns and at the

same height (View 5-2). The gurdeway would cast shadows on a portion of Ravenna Boulevard, part
of the Seattle park system, but this shading would represent a small incremental increase in the
shading caused by the existing I-5 viaduct.

Segment B (University District to Westlake Station)

The N.E. 45h Station, Option B would be located on the U.W. campus, immediately east of 156

Avenue N.E. While the station entrances would largely be located outside the existing wooded buffer
along the edge of the campus, the construction staging area for Option B would require removal of
most trees from N.E. 45ft to N.E. 43'd streets. Nevertheless, it appears possible to preserve a wooded
strip approximately 30 ft wide in the middle of this frontage, for approximately half its length. The

loss of mature trees in this buffer would impose a significant adverse visual impact on views toward
the campus and from within it toward 15* Avenue N.E. The presewation of a portion of the buffer
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during construction and subsequent replanting of the remainder of the buffer would reduce the impact
to a moderate level.

Option C for the N.E. 45th Shtion would be located on the west side of 15h Avenue N.E.
Construction of this option appears likely to require clearing the half-block from N.E. 45s to N.E. 43'd

streets, with the exception of the Malloy Apartments, plus the buildings at the southeast corner of the

intersection of N.E. 45'Street and University Avenue N.E. The resulting visual impacts would be

moderate, and would be further mitigated to a low level, where possible, by station-area

redevelopment and by replanting any street trees that would be removed.

Alternative B2.1 would impose potentially significant visual impacts along Campus Parkway and

immediately west, where it would require the removal of the International Grove (View 6-2),the
University Friends Meeting House (eligible for historic listing), and several adjoining residential
structures. The elevated guideway and OCS would also be incompatible with the visual scale and

character of the adjoining residential neighborhood and would block private views toward Lake Union
and Portage Bay. The adverse visual impacts of AlternativeB2.l. could be reduced over time to a
moderate level along Campus Parkway and immediately west, by new tree plantings to replace part of
the International Grove. However, these trees would require several decades of growth until they
become effective replacements for the existing mature trees. It does not appear possible to modify the
route of this alternative to preserve the University Friends Meeting House, and the visual impacts of
this portion of the altemative would remain. Alternative 82.1 would require a new high-level bridge
across the Ship Canal, immediately adjacent to the existing I-5 Ship Canal Bridge. Because the new
bridge would parallel the existing I-5 bridge, have support piers adjacent to the I-5 piers, and be at the

same height, its effects on views from the Burke-Gilman Trail (View 7-2) and other public locations
would not constitute significant impacts. The new bridge would increase the shadows cast on North
and South Passage Point parks; however, the increase would be incremental and not likely significant.
A pier for the new bridge would likely be located within each of the two parks, which already contain
piers for the existing I-5 Bridge; these piers would reduce the portions of the parks from which views
of the Ship Canal and I-ake Union are available, but design measures for park restoration could
enhance the remaining viewpoints along the shoreline.

At ttre south end of Lake Union, the elevated structure and station common to Alternatives B2.1
andB2.2 would obstruct views along Westlake and Fairview avenues (designated scenic routes)

toward Lake Union and South Lake Union Pmk (8-2). These project features would also obstruct
some views of the historic Ford Assembly Plant and the W.O. McKay automobile dealership building,
and would alter the visual character of their settings. However, careful design of the station and

elevated guideway along Mercer, together with street tree replacement" appear likely to reduce the
adverse visual impacts of Alternatives 82.l andB2.2 to a moderate level, including impacts on views
of the Ford Assembly Plant and the W.O. McKay automobile dealership building.

On North Capitol Hill, Alternative Rl would require a vent shaft and traction power substation
(TPSS) immediately southeast of the 10'Avenue E. bridge over SR 520. The construction of these

facilities would require removal of several mature fir trees that presently help to screen the residential
area from the freeway. This adverse visual impact could be reduced by replanting this area with
appropriate vegetation.

Further south in this visual analysis unit, the potential Roy/Aloha Station associated with
Alternative B1b could impose significant visual impacts on the setting of the historic Anhalt
Apartments, particularly if a transformer building were to be associated with the station; it could also

alter the character of the residential neighborhood north of E. Roy Street by replacing existing
residential structures with station facilities. On the other hand, careful design of the station and its
integration with area redevelopment appear likely to be effective in mitigating the visual impacts of
the Aloha Station on the setting of the historic Anhalt Apartments and the residential neighborhood
north of Roy Street.
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In the south Capitol Hill visual analysis unit, the entrance structures for the Capitol Hill Station
options would be designed to be consistent with the existing visual setting or aesthetic character of the
area. However, the construction of Option D could affect the appearance of Bobby Morris Playfield
and Lincoln Reservoir adjacent to Nagle Place. The City of Seattle is planning to cover the adjoining
Lincoln Reservoir and develop additional park facilities over it. This action will require the removal
of most of the existing trees along Nagle Place, except for a few trees at the northwest corner of the
site: the construction of Option D could require removal of these remaining trees. The views of the
entrance structures from the park would not constitute a significant visual impact, but the removal of
the Eees, if required, would be significant. The impact would eventually be mitigated by replacing the
removed trees with young trees. See mitigation options discussed in Section 4.15.3.2.

The entrance buildings for the First Hill Station, within the visual analysis unit with the same

name, could obstruct views of the historic Jesuit College and Church (also known as the Garrand
Building) on the Seattle University campus from Broadway Avenue E. and E. Madison Street. This
partial view obstruction could be mitigated by station location and design.

Segment C (Westlake Station to S. McClellan Street)

The preferred alternative or other C1 routes would not have significant visual impacts. In this
segment, significant visual impacts would be primarily associated with the elevated portions of
Alternatives C2.3 and C3 that would extend along Rainier Avenue S. from I-90 to its intersection with
23d Avenue S. This portion of Rainier is a designated scenic route, and the City of Seattle has

avoided constructing overhead electrical transmission and distribution facilities along this street;

however, an OCS for electric trolleys is present (View 9-1). The elevated guideway and OCS would
obstruct views of Mount Rainier (Views 9-2 and 9-3). The adverse visual impacts associated with
both alternatives could be partially mitigated by replacement of street trees and careful urban design.
However, the elevated structure would continue to obstruct scenic views toward Mount Rainier, and
this visual impact would remain significant. The elevated alternatives would also obstruct views of
the historic Stewart Lumber building on the west side of Rainier Avenue S.

The I-90 Station (near 17'Avenue S.) associated with Alternative C3 would require the removal
of existing structures and could impose light and glare impacts on the adjoining residential
neighborhood. This may contrast strongly with the park and bikeway along the south side of I-90.
However, careful station-area design (including exterior lighting and open space design) and
landscape maintenance appear capable of reducing the adverse visual impacts of the I-90 Station to a
moderate level.

Segment D (S. McClellan Street to Boeing Access Road)

At the north end of Segment D, McClellan Station Option A would cross S. Winthrop Street part
of the Olmsted-planned Cheasty Boulevard system. All station options would reconstruct S. Winthrop
Street (Cheasty Boulevard) and would include landscape improvements and tree plantings along S.

Winthrop Street to enhance its visual quality as part of the boulevard system (Views 10-2, 10-3 and
10-a). Option A, a surface station, would maintain views east to historic Franklin High School (View
10-4), while Options B and C, an elevated station (preferred alternative), would partidly obstruct
views toward the school building, but would enhance the physical continuity of the boulevard system
and could also include a central boulevard median, similar to that on Mt. Baker Boulevmd. This
mitigation measure could be included as part of either options B or C.

The portions of Alternatives D3.3 and D3.4 along Rainier Avenue S. between Mount Bakel
Boulevard and S. Alaska Street would remove several historic buildings and alter the existing visual
character of the neighborhood fronting the west side of Rainier Avenue S. (Views ll-2 and l2-2).
The visual character of this neighborhood was identified as important in the analysis of VEP, although
residents also indicated that aspects of its visual character could be geatly improved. Several
businesses, such as the Chubby and Ttbby store, and structures on the west side of the street were
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singled out as valued neighborhood landmarks. Alternatives D3.3 and D3.4 would also require

acquisition of excess right-of-way in this section; redevelopment of the remainder lots between

Rainier and the trackbed along the alley to the west may also be problematic because of their small
size, narrow depth, and total linear extent. To prevent land dereliction, Sound Transit has committed,

after project construction, to replant these remainder parcels with grass or simple landscaping, to
maintain them, and to pursue their redevelopment for land uses (including public open space) that are

feasible and consistent with neighborhood plans. Given this commitment, adverse visual impacts can

be expected to be moderate.
The Columbia City Business District and associated features (including the library, Columbia

Park, and the playfield) were identified as important visual resources when project staff analyzed

VEP. Alternative D3.4 would not impose long-term impacts on any of these features.

Because of the route's valley-bottom location, the elevated guideway and OCS for Alternative
D1.3 would not obstruct distant scenic views from S. Columbia Way or S. Alaska Street, both

designated as scenic routes. However, this alternative would impose high visual contrast along the

east frontage of the Rainier Vista housing development, a public landscape with high design quality
that constitutes an important community visual resource (Views l3-2 and 13-3), and along the

residential areas between S. Alaska and S. Brandon streets, which are characteriz,edby small-scale

buildings (View I4-2). Be*ause of the viewer sensitivity associated with these predominantly

residential landscapes, visual impacts appear likely to be significant. Between S. Brandon and S.

Graham streets, MLK Jr. Way S. is bordered by a mix of commercial and multi-family residential uses

and buildings that are moderate in scale. The elevated profile of Alternative D1.3 would contrast less

strongly with the character of the adjoining neighborhoods in this area, and redevelopment appears

likely to further reduce or eliminate this contrast around station locations (View 16-3). The visual

impacts of the portal for the tunnel portion of AlternativeD3. , north of Columbia City and in the

vicinity of S. Graham Street would be moderate (View 16-4).

Between S. Alaska and S. Henderson streets, Alternatives D1.1c, D3.3, D3.4, and the surface

portion of Dl.3 would preserve the existing number of automobile travel lanes on MLK Jr. Way S. by
acquiring additional right-of-way, which would create numerous small or odd-sized remainder lots

and alter the existing visual character of the adjoining neighborhoods (View 16-2). Alternative Dl.le
(prefened alternative) would also maintain the existing number of automobile travel lanes, but would
require considerably less new right-of-way. Alternatives D1.ld and Dl.lf would reduce the number

of automobile travel lanes between S. Alaska and S. Henderson streets, thereby reducing the amount

of right-of-way acquisition and the number of displacements and remainder lots. Most existing

buildings along MLKJT. Way S. would be undisturbed, exceptinthe vicinity of the S. Othello and S.

Henderson siations; the existing visual character of the adjoining neighborhoods would be largely
unchanged. The visual character of these neighborhoods was generally not singled out rls important
by the Viewer Employed Photography (VEP) survey, although the mature landscapes associated with
Rainier Vista and Holly Park evidence design attention and continued maintenance. To prevent land
dereliction, the project is committed to replant remainder parcels with grass or simple landscaping
after project construction. In addition, the parcels would be maintained, and their redevelopment for
land uses (including public open space) that are feasible and consistent with neighborhood plans

would be pursued. This would reduce adverse visual impacts to a moderate level for the surface

portions of all alternatives (Views l5-2, l7-2, and l8-2), except for Alternative Dl.ld, for which
visual impacts would bd moderate to low (View 15-3).

Segment E (TukwiIa)

Significant localized visual impacts in Segment E are likd to be associated with elevated and

flyover strucfures and by the resulting obstruction of views toward parks and scenic vistas.

In Alternatives E1 (preferred alternative) ardE2, the elevated section running along the hill on
the south side of Boeing Access Road would require the removal of naturalized vegetation (View 20-
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2). This hill has traditional cultural value to local Native American peoples. Although the site
presently is closed to public access, the light rail line would not be clearly visible from the top of the
hill. The displacement of vegetation and elevated guideway would change the visual character of this
area and impose a low to moderate adverse visual impact. Restoring areas affected by construction
with native plant species originally found on the site would reduce this impact to a low level.

Visual impacts of Altematives El.1 (prefened alternative) andEL2 at the Duwamish River
crossing would be moderate, particularly in conjunction with the City's proposed bridge replacement
(View 27-2). Impacts would be moderate where the elevated portion of Alternatives E1.1 (preferred

alternative) and.El.2 (View 22-2)begin to ascend Tukwila International Boulevard. In Alternative
81.2, significant impacts appear likely where the elevated guideway and OCS would obstruct views of
the Seattle skyline (View 23-Z) md impose high visual contrast with existing small-scale buildings
and mixed residentiaUbusiness development. The elevated guideway could also adversely affect the
sense of privacy of some residents by intruding into the line of sight from some residences along
Tukwila International Boulevard in the Cascade View and Thorndyke neighborhoods. Shadows cast
by the elevated guideway would also extend to adjacent properties, particularly during seasons when
the sun is at a low angle for much of the day, but would be unlikely to affect uses of these properties

because of the time of year. Streetscape improvements, and the limited extent of displacement due to
the light rail project, would reduce visual contrast to low to moderate levels for the elevated
configuration, and low levels for the at-grade configuration (Views 24-2 and 24-3). Street tree
planting would help screen adjacent residences from views of the project and would reduce privacy
impacts to a low level. In several spots, where the width of the right-of-way limits screening, these

impacts would likely remain at a moderate level. If the at-grade segment of Alternative 81.1 were
connected to Alternativ e F2.1, F2.2, or F2.3 (preferred alternative), the elevated crossing of SR 518
would require a transition section beginning at S. 150th Street; the elevated guideway.would then turn
southwest across the southbound lanes of Tukwila International Boulevard. at S. 154u Street. Since
the highway does not afford scenic views in this area, view obstruction would not be significant.

Alternative E2 would require a bridge over the Green River and the Green River Trail east of the
existing Interurban Bridge. The elevation of the new bridge would be similar to the existing bridge,
and its visual impacts would be moderate. From this poing Alternative E2 would parallel the west-
side of the trail to the Allentown Bridge, and the trackbed would be approximately 6 to 10 ft above the
trail surface; sound barriers may be installed to reduce the effects of wheel noise on trail users,

increasing the apparent height of the guideway and retaining wall (View 25-2). Wittr careful wall
design and planting, the visual impacts of this route would be moderate . Alternative E2 would
require a flyover to cross I-5 at Interurban Avenue S., with one tansition located at Gateway Drive
(View 26-2) and another at the north end of the Foster Golf Links. The second transition would
impose significant visual impacts near Lookout Mini-Park and the Foster Golf Links clubhouse.
These impacts would include obstructed views toward the river, shadows cast on the mini-parlq and
high visual contrast. The route would return to the surface along the southern frontage of the golf
course, where its visual impacts would be moderate (View 27-2). T:he visual and shadow impacts of
the elevated portions of AlternativeB?that would cross the Green River Trail (also known as the
Christensen Trail) near Baker Boulevard in the Southcenter area ffiew 28-2) would be incremental
and not significantly adverse on trail users, because frequent underpasses are characteristic of this
portion of the trail. The visual impacts of this river crossing on adjoining multi-family structures
would be adverse, but could be mitigated by tree plantings and landscape development to screen
project views.

Alternative E3 would require an elevated section that would transition from street level north of
576 Street, and return to grade south of 129e Street (View 29-2). Theelevated sffucture and the
transitional ramps would impose a high visual contrast with the mixed, small-scale residential and
business buildings of the Skyway neighborhood, constituting a significant visual impact. The elevated
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guideway and sound walls would also cause moderate shadow and privacy impacts to some adjoining

residences. Visual impacts of this elevated route on the hillside greenbelt east of the Foster Golf
Links (View 30-2) would be moderate with care in structural design, limits on construction
disturbance, and maintenance of the light rail right-of-way as a greenbelt. The visual and shadow

impacts of the elevated portion of Alternative E3 that would cross the Christensen Trail at Strander

Boulevard (View 31-2) would be similar to those of Alternative E2 in the Southcenter area. Visual
impacts from Alternatives E2 and E3 would also be moderate or low in the Southcenter Mall area

(View 32-2),where the scale of the alternatives would be consistent with the existing built
environment, and no scenic views would be blocked. Shadows cast by elevated structures on adjacent

commercial and retail properties would not adversely affect the use of the portions of the properties

affected (primarily parking lots).

Segment F (SeaTac)

In this segment, adverse visual impacts would largely be avoided along International Boulevmd
Views 33-2,33-3 and33-4 demonstrate that the routes of Alternatives Fl, F3.1, F3.2,F3.3, and F4

avoid directly affecting the Washington Memorial Park Cemetery, with the exception of a few trees

that would be removed. These would be replaced with species that are appropriate to their
surroundings and would enhance the visual buffer between the cemetery and International Boulevard.
The project would replace all street tr.ees along International Boulevard that it would remove. The
scale of elevated Alternatives F3 . 1 , F3 .2, and F3 . 3 would impose a moderate level of visual contrast

with existing development patterns in the McMicken Heights area north of S. 170ft Steet.
Alternatives F2.1,V2.2, and F2.3 (preferred alternative) would have little viewer exposure on the west
side of the cemetery because they remove the existing trees that provide a visual buffer between the

airport access roads and visitors along the western edge of the cemetery. The station options
associated with these route alternatives would also have little adverse effect on existing views because

viewer sensitivity and exposure to those views are low.
In SeaTac's City Center, located in the Bow I-ake area south of 1?01 aU of the surface and

elevaled route alternatives would be visually compatible with the large scale of the existing office-
tower, hotel, and airport buildings (Views 34-2,34-3,34-4,35-2, and 35-3). Streetscape design and

replacement plantings would be effective mitigation for the visual impacts of all the alternatives along
International Boulevard. Alternative F2.2 would, however, cause localized but significant obstruction
of views at Bow Lake (View 36-2). Attractive foreground views of the lake are available from a
private park within a mobile-home complex. It does not appear possible to reduce the view
obstruction and visual contrast that would be caused by AlternativeF2.Z at Bow I:ke to a less-than-

significant level.
At Angle Lake Park, the street widening associated with Alternative Fl would require removal of

existing steetscape improvements, including street trees, and some of the recent park improvements.
Mitigation of the associated adverse visual impacts would require the purchase and development of
enough additional park property to replace the affected area; it is unclear whether this would be
possible at Angle I^ake Park icelf.

Maintenance Base Sites

A number of altematives have been investigated for Maintenance Base site Ml in the Sodo area.

Each of these would be visible to employees in the adjoining industrial area, but would be visually
compatible with the surrounding buildings and exterior storage yards, as would the associated light
rail alignments. Maintenance Base site M2, on the east side of I-5 and adjoining MLK Jr. Way S., has

been identified as a concern by the City of Tukwila because it is located at the northern entry to the

city (View l9-2). However, this site has low viewer exposure because of its low elevation and

screening by adjoining industrial uses, and because views from I-5 are fleeting and off the line of
travel. Visual impacts would be low.
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Maintenance Base Site M3, south of Boeing Access Road, would have low visual exposure, but
could be seen by employees in the surrounding industrial area. Its appearance would be compatible
with the adjoining buildings and exterior storage yards.

Mitigation Measures

In addition to those features incorporated in the proposed project and discussed above, the
following mitigation measures would be considered: consolidating, where appropriate, the project
OCS with electrical transmission and distribution systems, other overhead utilities, and street and
highway lighting.

4.4.3 Significant Unavoidable Adverse lmpacts
The probable significant unavoidable adverse visual impacts of the light rail alternatives, stations,

and other facilities in each of the project segments are summarized below, after accounting for the
effects of the possible mitigation measures.

o AlternativeB2.l, from Roosevelt Way N.E. to Seventh N.E. - the elevated guideway would
remove residences and the University Friends Meeting House, block private views, and be
incompatible with the scale and chmacter of existing development. Removal of the campus
grove of trees would take several decades to be effectively replaced by new trees.

o Alternatives C2.3 and C3, from S. Massachusetts to 23'd Avenue S. - the transition and
elevated guideway and OCS would obstruct views toward Mount Rainier from Rainier
Avenue S., a designated scenic route. They would also screen the east fagade of the Stewart
Lumber building, a historic structure and valued neighborhood feature.

r Alternative Dl.3, from S. Andover to S. Brandon streets - the elevated guideway and OCS
would create high visual contrast at S. Columbia Way and S. Alaska Street (designated scenic
routes), along the east frontage of the Rainier Vista housing development and along MLK Jr.
Wav S.

Alternative El2 - the elevated guideway and OCS would obstruct scenic skyline views from
T\rkwila International Boulevard and impose high visual contrast within portions of the
Riverton Heights and Cascade View neighborhoods.

Alternative 82, from I-5 to S. 139ft Street - the I-5 flyover and the transition section to at-
grade would obstruct views, cast shadows, and impose high visual contrast on and along the
Green River Trail, Lookout Mini-Park, and Foster Golf Links.

Alternative 83, from north of 576 Avenue S. to south of 1296 Street S. - the transition and
elevated guideway would impose high visual contrast in the Skyway neighborhood, and cast
shadows.

Alternative F2.2,inthe Bow Lake area" at approximately S. 180e Street and International
Boulevard - the elevated guideway and OCS would obstruct views from the northeast shore of
the lake and impose high visual contrast.

Alternative Fl at the entry to Angle I:ke Park, approximately S. 194e Sneet and
International Boulevard.-the at-grade route would relocate park entry facilities, including
parking, and remove trees and vegetation within the park.
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4.5 AIR QUALITY

4.5.1 Affected Environment

4.5.L1 Regulatory Setting

The major airborne pollutants of interest in the central Puget Sound region include carbon
monoxide (CO), particulate matter, ground-level ozone, and the ozone precursors, which are

hydrocarbons (HC) and oxides of nitrogen (NOd. These regulated pollutants are among those

commonly referred to as criteria pollutants. National Ambient Air Quality Standards (NAAQS)
identify criteria pollutant concentrations that must not be exceeded over specified time periods.

Primary air quality standards are defined to protect public health, and secondary standards are

intended to protect the natural environment. Table 4.5-1 shows the primary and secondary NAAQS
for the major airborne pollutants of concern. The Washington State Departrnent of Ecology (Ecology)
and the Puget Sound Clean Air Agency have adopted state and local ambient air quality standards that
are equivalent to the national standards.

The U.S. EPA revised the ozone standard in 1997 from 0.12 ppm (l-hour average) to 0.08 ppm
(8-hour average). The region, an attainment maintenance area for the old ozone standard since 1996,

is expected to meet the new ozone standard as well. In addition to the current PMro standards, the

U.S. EPA adopted new federal air quality standaxds for particulate matter less than 2.5 microns
(PMz.s) in diameter. Although Puget Sound Clean Air Agency's preliminary analysis indicates that
the region should be able to attain the U.S. EPA's revised standaxds for PM2.5, the standard was ruled
invalid by a federal court in May 1999. This action results in uncertainty about the new ozone and
particulate standards, including PM1s.

Except for the PM16 standard in a small area, the central Puget Sound region is now in attainment
for all criteria pollutants. The U.S. EPA re-designated the region to maintenance attainment status on
October lO, 1996, for CO and on November 26,1996, for ground-level ozone. Part of Seattle's
Duwamish industrial district technically retains its non-attainment designation for PMle even though
all required SIP demonstrations have been made, and several years of clean air monitoring data have
been collected by Puget Sound Clean Air Agency. In response to the U.S. EPA's revised 24-hour
PMro standard, the state has recently submitted a request to U.S. EPA to withdraw application of the
old standard to this area.

Table 4.5-1
National" State, and Local Ambient Air Quali8 Standards

"ou","", F;;;ffi*" #ljt"so" ilb.jjoo"u
Carbon Monorlde
8-Hour Average
l-Hour Average
Oznne
8-Hour Average
Lead
Maximum Arithmetic Mean
(averaged over calendar quarter)
Psrdcdate Matter (PM.J
Annual Arithmetic Averaf;e
24-Hour Average**
Particulnte Matter @M6)***
Annual Arithmetic Average
24-Hour Average
Psrticulate Maft er (ISP)
Annual Geometric Average

1999.
*** New national standard in 1997.
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9ppm NS 9ppm 9ppm
35ppm NS 35ppm 35ppm

0.08ppm 0.08ppm 0.12ppm 0.l2ppm

l.5tr"rglm3 1.5pg/m3 NS l.5pg/m3

50 pg/m3 ^ 50 pg/m3 ^ 50 pg/m3 ^ 50 trrg/m3 ^150 pg/m' 150 pgim' 150 pg/m' 150 pglm'

*

60 pglm'

Status unsure, pending furtherbriefing in American Trucking case.

4_80

ls pg/ml ls Fg/ml
65 pg/m' 65 pg/m'

150
Puget Sound Clean Air Agency, 1996 Data Summary
NS - No stmtlard established- 

State and Puget Sound Clean Air Agency have not yet adopted the new standard. Enforceability of new standards
questioned by federal appeals court (American Trucking Associations v. U.S. EPA No. 97-1,140, 1999 WL).
** Adjusred in 1997 by changing form of standard. That change was ruled invalid by a federal appeals court in May
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Conformity Requirements

In the state of Washington, transpor[ation projects located in maintenance and non-attainment
areas are subject to the following conformity requirements imposed by the federal Clean Air Act
(CAA) and the Washington Clean Air Act (WCAA):

o The federal CAA requires that tansporcation projects located in nonattainment and
maintenance areas conform with the State Implementation Plan (SIP), the state's plan for
meeting and maintaining compliance with the NAAQS. U.S. EPA regulations (40 CFR Parts
51 and 93) implement the Act. Conformity to a SIP means that transportation activities
would not produce new air quality violations, worsen existing violations, or delay timely
attainment of the NAAQS.

o The WCAA similmly states that approval or funding of a project within, or affecting, a
nonattainment area is contingent on determining that it conforms with the SIP, as required by
the federal CAA. In addition, under the state's Growth Management Act (GMA), projects
that are regionally significant must be included in the Regional Transportation Plan (RTP)
and the Transportation Improvement Program (TIP).

4. 5. 1.2 Air Quality Trends-No-build Conditions

Emission projections and ongoing monitoring throughout the central Puget Sound region indicate
that the ambient air pollution concentrations for CO and PMro have been decreasing over the past

decade. Measured ozone concentrations, in contrast, have remained fairly static. The decline of CO is
due primarily to improvements made to emission confrols on motor vehicles and the rate of vehicle
turnover to cleaner vehicles. Over time, however, other factors have the potential to counteract this
downward emission tend. For example, each year more motor vehicles travel on the region's
roadways, and people in the area are making more trips of greater distance. Estimates by the Puget
Sound Regional Council (PSRC 1995) indicate that emissions of CO may turn upward as early as

2010, making renewed violations of CO standards possible. This situation could result in the region's
redesignation to non-attainment status, forcing more stringent constraints on travel and economic
growth, and the possible loss of state transportation funds for highway expansion (PSRC 1998).

4.5.2 lrnpacts and Mitigatlon
Air quality impacts are determined by using estimates of vehicle emissions, dispersion modeling,

and by evaluating possible mitigation measures. Emission estimates were used both for a regional
burden analysis (total production of specific pollutants) and as input to the computer dispersion model,
which was used to calculate CO concentrations at specific intersections. The emission burden

analyses were performed for 1995, 2010, and 2020. CO concentrations were calculated for current
conditions (represented by the base year 1995),2010 and 2020 No-build, and 2010 and 2020 Build
alternatives. The year 2010, which is also the year used for PSRC's forecasts, was chosen for the

SIPs. It is a reasonable point for the conformity analysis because it is close to *re light rail service

start-up (2006) and it coincides with the agency's forecasted emissions inventory, or its modeled air
quality. The year 2020 was chosen to reflect a foreseeable forecast year that is consistent with
adopted local and regional plans.

4.5.2. 1 Regional Impacts

To compare Build versus No-build contibutions to the regional airshe4 tailpipe emissions of CO,
volatile organic compounds (VOCs), and NO; were estimated. MOBII F.5b emission factors, in
grarns per vehicle mile traveled, along with projected vehicle miles traveled (VMT), helped estimate
the daily mass emissions for each scenario analyzed. Table 4.5-2 summarizes the results of this
analysis, showing the daily estimated emissions for the base year (1995), the design year (2010), and

the forecast yeat (2020) for both the Build and No-build alternatives.

Central Link Final EIS
4. Environmental Impacts and Mitigation

10/22/1999



Table 4.$2
Burden Analysis Emlssions (metric tons/day) under the Build versus No'build Alternatives

Scenario Nox

Base Year (1995) 1,454.1 150.3 180.r

2010 No-build

2010-MOs A-N.E. 45fr to McClellan

2010-MOS B-Capitol Hill to Henderson

2010-MOS C-N.E.45fr to Lander

2Arc-N.E. 4!h Street to SeaTac

2010-Northeate to SeaTac

1,094.6

t,092.5

1,092.8

l,@2.9

1,091.8

t,ogt.7

117.4

tr7.l
117.2

117.2

117.1

tt1.l

150.3

r50.0

150.0

150.0

149.9

r49.9

2020 No-build

2020-MOS A-N.E.45tb to McClellan

2020-MOS B-Capitol Hill to Henderson

2020-MOS C-N.E.45ft to Lander

2020-N.8. 45th Steet to SeaTac

202O-Northgate to SeaTac

1,t77.6

1,t73.9

1,174.3

1,174.3

1,173.4

r,t73.o

125.5

t25.1

125.r

125.r

125.0

125.0

153.9

153.5

153.5

153.5

r53.4

153.3

Note: The preferred altemative is shown in italics,
Based on travel forccasts by PSRC, November 1998 and May 1999 (Includes running emissions only.)

As Table 4.5-2 shows, the Northgate to SeaTac, N.E. 45th to SeaTac (neferred alternative), and
MOS alternatives would result in lower mobile source pollutant emissions as compared to the No-
build Alternative. The analysis shows that the prefered alternative and all of the light rail alternatives
would contribute to slight reductions in regional mobile source emissions.

4.5.2.2 Segment Impacts

The segment impacts were analyzed by predicting CO concentrations at the intersection level.
The frst task in the CO microscale (hotspot) analysis was to select intersections from which to
evaluate localized air quality impacts. Air quality specialists undertook a multiple intersection
screening study to identify locations requiring microscale air quatrty analysis. The procedure used
year 2010 estimated P.M. peak hour traffic volume and LOS to select the study area roadway
intersections most likely to produce CO violations under the project's Build alternatives.

The project's transportation impact analysis suppted information used in the intersection
screening process. In addition to the regional highway and transit ridership modeling results, the
transportation analysis included LOS calculations for intersections potentially affected by the light rail
guideways, stations, and/or maintenance base site alternatives. The intersection screening process

consisted of the following steps:

r Identify and rank the top 20 intersections by year 2O10 estimated traffic volumes;

o Identify and rank the top 20 intersections by year 2Ol0 LOS and average vehicular delay; and

r Select the locations for analysis from among the highest volume and worst LOS intersections.

Both the U.S. EPA and state guidance documents recommend selecting the top three intersections
for modeling, but eight were modeled to provide reasonable geographical distribution, and to address

locations where the project may increase vehicular congestion and delay. Table 4.5-3 lists the
modeled locations, along with forecast 2010 total intersection traffic volumes, LOS, and average
vehicle delay. The data shown are for alternatives that resulted in the highest projected delay in each

segment prior to the inclusion of design changes or mitigation to improve LOS.
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No intersections in downtown Seattle were selected for hotspot modeling because none satisfied
the screening criteria. Even the worst downtown intersections had less delay, better levels of service,
and lower traffic volumes than the eight intersections that were selected for modeling. This remains
true during the forecast period with increased bus volumes.

Table 4.5-3
Intersection Screening Results-2010 Worst-Case Alternative (Before Mitigation)

Intersection Alternative
PM Peak Hour

Volumer
LOS/Delay (sec/veh)2

Mercer St./Fairview Ave. N.

Interurban Ave. S./S.W. Grady Way

Rainier Ave. S./IvILK Jr. Way S.

Intemational Blvd./S. 200b St.

BoeingAccess Rd./MLKJr. Way S.

International Blvd./S. UOfr St.

S. Othello st.a4lK Jr. Way S.

S. 144rt St./Tukwila International Blvd.

82.U82.2
No-build

Dt.1
FI

El.t
F1

Dl.1
81.1

7,872

6,623

5,591

4,880

4,301

4,260

3,811

3,412

Fn.26
Ft2.t3
D/30.3

Fn.34

Fto.97*

Fn.23
Fll.25*
F|l.32*

Notes: The preferred altemative is in italics.
* Subsequently improved to LOS D with design improvements.
' Combined Year 2010 intersection approach volume.
2 Average intersection vehicular delay.

Modeled receptors were located on either side of the road, at sites accessible to the public,
generally near intersection corners and near each approach and departure link. The receptors were
placed no closer than 3 meters from the edge of the road. hoject-related CO concentrations were
predicted by the U.S. EPA's CAL3QHC model (U.S. EPA version 95221). This model is also
conservative, meaning it tends to over predict emissions.

Although NAAQS exist for both the 1- and 8-hour averaging periods, historic monitoring data
show that the 8-hour NAAQS of 9.0 paxts per million (ppm) is more likely to be exceeded. Therefore,
for the purposes of this document only the 8-hour model results are reported. Table 4.5-4 summarizes
these results for each intersection and for each alternative modeled. Of the eight intersections
analyze.d, three would exceed the 8-hour CO standard under the No-build Alternative in 2010 and in
2020:

r The intersection of Mercer Street/Fairview Ave. N. would exceed the standard in both 2010
and,2020, and the preferred alternative would not change CO levels from the No-build
condition, indicating it would not be impacted by the project.

o The intersection of Rainier Ave. S./IVILK Jr. Way S. would slightly exceed the CO standard in
2010 (9.1 ppn) under the No-build Alternative, but would improve to below the standard in
2020 (8.5 ppm). The preferred alternative would slightly reduce the CO concentration to the
standard in 2010, and would maintain a level slightly below the standard lr'2020.

o The intersection of International Boulevard at S.170th Street would meet the standard in 2010
but would exceed it in 2020 under No-build conditions. The inte$ection of International
Boulevard/S. 200th Street would exceed the standard under No-build conditions in both 2010
and2020. In both cases the preferred alternative would reduce CO concentrations as
compared to the No-build Alternative.
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Table 4.5-4

2010

No
build 2010 Build Alternatives

Bt B2.t 82.2

NB DI.T D1.3 D3.3 D3.4

8.1 8.2 8.1 8.1 8.1

NB ET.I EI.2 E2 E3

7.9 7.9 7.9 7.9 7.9

6.0 6.0 6.0 6.0 6.0

7 .6 8.0 7 .8 7.6t 7 .61

NB FI F2 F3 F4

8.5 8.5 8.4

9.1 9.0 8.6

8.5 8.4

9.0 9.O

&Hour CO Concentrations Under E Build and No-build Conditions

2020

No-
build 2020 Buitd Alternatives

Bl B2.1 B2.2

DI.l Dr.3 D3.3 D3.4

Segment

/Intersection
Segment B (Universtty

Dlstrict to Westlake

Mercer St./Fairview

Ave. N.

Segment D (S.

Mcclellan St to
Access Rd.)

Rainier Ave. S./IVILK Jr.

Way S.

S. Othello St./l\4LK Jr.

Way S.

Interurban Way

S./Grady Way

Boeing Access

Rd./MLK Jr. Way S.

S. 1446 St.fiukwila

Intemational Blvd.

1998

10.6

9.0

1998

7.4

8.7

1998

11.31

8.78.7

8.5

NB

6.5

7.0

NB

6.2

7.9

F1

7 .7 7.7 8.1 8.1

EI.T EI2 E2 E3

6.96.9

6.2

6.9

6.2

6.96.98.3

9.99.9

9.5

9.98.7

10.1

9.5

6.9 1.ot 7.ol

F2 F3 F4

Intemational Blvd./S.

uoe st

International BIvdJS.

2006 sL
Iodicates that nobuild concentrations arc reoorted based on traffrc analvsis.

*Seements A and C had no intenections deemed likely to produce CO violations, based on the screening criteria for traffrc
volurnes or operating conditions.
kferred alternative is noted in ialics.

For some locations, (e.g., Mercer StreetlFairview Avenue N.), the traffrc analysis indicated that
volumes and furning movements would be the same for all light rail alternatives as for the No-build
condition, so there would be no change in air quality. Also, in most cases there would little or no
difference between the alternatives. Potential CO standard exceedances were initially associated with
Alternative Fl at nvo intersections in SeaTac. In both cases, the Fl design was changed to reduce the
predicted CO concentrations to the same as or better than the No-build Alternative in both 2010 and
2020. Atlnternational Boulevard/S. 170tb Street one through lane was added to both the east and west
approaches, a second right-turn lane was added for the eastbound to southbound movement, and signal
timing changes were included. At International Boulevaxd/S. 200th Street, one additional through lane
was added to both the east and west approaches, resulting in two through lanes plus left- and right-turn
lanes on all four approaches. These changes brought Alternative Fl into conformity.

No new violations of the federal air quality standards would occur with any of the build
alternatives, and no increase in the frequency or severity of any existing violation of the standmd
would occur.
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4.5.2.3 Mitigation

No mitigation is necessary.

4. 5.2.4 Conformity Determination

Projects located in nonattainment or maintenance areas for a given pollutant must comply with
provisions of the 1990 Clean Air Act Amendments. They also must comply with the promulgated
state and federal rules that require a determination of conformity with the SIP. The light rail project is
located in the Puget Sound region, a maintenance area for both CO and ozone.

The proposed project is included in the 1995 MTP and the 1998 TIP, both of which have been
found to meet the conformity tests as identified by federal and state conformity regulations.

The results of the CO concentrations analysis at specific intersections show that neither the
preferred alternative, nor other build alternatives would cleate a new CO violation of the NAAQS, and

they would not worsen an existing violation. Therefore, the project would conform to the Washington
SIP.

Currently no U.S. EPA-approved method exists for quantitatively predicting ozone concentrations

at a given intersection. Photoreactive VOCs are a precursor to ozone formation in and around urban
areas. Based on the emissions burden analysis performed for the project, all of the length alternatives
(Northgate to SeaTac, N.E. 45tb to SeaTac, and MOS A, B and C) would result in slight reductions in
daily VOC emissions as compared to the No-build Alternative. These reductions can be atnibuted to
small project-related decreases in vehicle trips and VMT. As a result, the project would also conform
to the SIP for ozone.

4.5,3 Significant UnavoidableAdverse lmpacts
No significant unavoidable adverse air quality impacts are anticipated as a result of fte light rail

project.

4.6 NOISE AND VIBRATION

4.6.1 Noise and Vibration Metrics and Standards
The Federal Transit Administration (FTA) has developed criteria for assessing noise impacts

related to light rail transit projects. The standards outlined in the Transit Noise and Vibration Impact
Assessment (FTA 1995) are founded on research on community reaction to noise. The standards

evaluate changes in existing noise conditions using a sliding scale; thus, the higher the level of
existing noise, the less allowance there is for the light rail project to contribute additional noise. The
evaluation has several steps.

The first step is to determine an appropriate measurement unit. The basic unit of measurement for
noise is the decibel. To better account for human sensitivity to noise, decibels are measured on the
'A-scale," abbreviated dBA.

Next, the appropriate length of time to measure noise (e.g., single events versus hourly or daily
averages) must be determined. FTA criteria and the Final EIS focus on average noise conditions over
a24-hour period. Noise that occurs atnight (between 10:00 P.M. and 7:00 A.M.) is given a 10-dBA
penalty. This is known as a Day Night Equivalent Level, abbreviated Lan. A rural area with no major
roads nearby would average around 45 dBA (L6), while a noisy residential area close to a major
freeway would average around 70 dBA (L$. Most of the residential areas in the study corridor fall
within this latter range. Figure 4.6-1 provides other typical L6,, values for nral and urban areas.

Equivalent sound levels that are not weighted for night-time noise are expressed s L"q.

The next step is to determine the types of areas being affected. Some environments, for example,
are more sensitive to noise than others (parks, churches, and residences are more noise sensitive than
industrial and commercial areas). The FTA Noise Impact Criteria group sensitive land uses into the
following three categories:
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. Category 1: Buildings or parks where quiet is essential to their purpose.

o Categorl 2: Residences and buildings where people normally sleep. This includes
residences, hospitals, and hotels where nighttime sensitivity is assumed to be of utmost
importance.

o Category 3: Institutional land uses (including schools, librmies and churches)with primmily
daytime use that depend on quiet as an important part of operations.

The remaining steps, outlined in Section 4.6.3, are to choose monitoring locations, measure

existing daily noise levels, and calculate the project's impacts on those levels.

In addition to light rail noise, this section evaluates traffic noise impacts that are caused by light
rail-related changes in roadway alignments. Traffic noise impacts are evaluated using WSDOT and
FHWA procedures. The EIS also considers the potential impacts of vibration from light rail
operations. Ground-borne vibration is a small, but rapidly fluctuating motion transmitted through the
gtound. Although ground-borne vibration diminishes (or "attenuates") over distance, some soil types
transmit the vibration quite efficiently, while others do not. The response of humans, buildings and

sensitive equipment to vibration is described in this section in terms of the root-mean-squ.re (RMS)
velocity level in decibel units (VdB). As a point of reference, the average person can just barely
perceive vibration velocity levels below 70 VdB. Figure 4.6-2 compares typical ground-borne
vibration levels.

4.6.2 Existing Noise and Vibration Environment

Project staff inspected the study area for noise-sensitive and vibration-sensitive land uses,

identified appropriate locations for noise and vib'ration monitoring, and measured noise levels at 32
locations along the route alternatives and near proposed station locations.

Figure 4.6-3 shows the monitoring locations, with the noise monitoring sites numbered NMl to
NM33. The FTA land use categories identify the types and use(s) of structures along the corridor.

Vibration impacts for the light rail project were determined using the measured vibration
propagation levels and information contained in the Transit Noise and Vibration Impact Assessment
(FIA 1995). Project staff examined corridor geology and conducted vibration propagation tests at 12

representative locations to measure the efficiency of vibration propagation for the different geologic
conditions along the corridor. Vibration tests were performed at the surface and at the bottom of bore
holes. The surface tests were performed in areas where the alignment would be at-grade, and the bore
hole tests were performed for tunnel segments. Additional tests were also performed at two locations
on the existing Downtown Seattle Transit Tirnnel (DST[). The vibration test sites are numbered Vl
through Vl1 @gure 4.6-3). An additional test (V12), performed in the BNSF tunnel in Everet! and

measurements of Portland's existing fight rail systern, were used to obtain a base line for the proposed

Link subway operations near the University of Washington Physics and Astronomy Building.
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Figure 4.6-L
Typical Lao Values for Rural and Urban Areas
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Figure 4.6-4
FTA Noise Impact Criteria

FTA Noise lmpact Criteria
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The following discussion describes the existing land use, noise environment, and vibration
propagation characteristics for the project corridor.

SegmentA (Northgate to University District)

Land use in the Northgate Segment is predominantly single- and multi-frirynily residential
(category 2) and commercial and retail (category 3). Monitoring locations NMI through NM4
charucterize the existing noise environment for the northern end of this segment. Traffic noise from I-
5 dominates area noise levels, with peak hour noise levels of 69 to 74 dBA, depending on the distance
from the roadway. L6o values at front-lineresidences near this afea were measured at72 dBA.

In the central and southern end of this segment, land use is still primarily a mixture of single- and
multi-family residential, intermixed with commercial land use along local arterial and collector
roadways. Monitoring locations NM4 through NM6 characterize the existing environment for these

areas. Receivers located near I-5 or major arterial roadways, such as Ravenn4 kke City Way, or
N.E. 12e Avenue, have existing estimated L6,, values of 72 dBA, and peak hour noise levels of 69 to
73 dBA L"q.

In this segment, major vibration sources include heavy trucks, buses, and local construction
activities.
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Segment B (University District to l{estlake)

Land use includes category 2 (single- and multi-family residential, hospitals, hotels), category 3

(schools), and commercial and industrial. Monitoring locations NM7 through NM10 characterize the

existing noise environment. Noise-producing sources include traffic, commercial and residential

activities. Project staff measured the L*, at 67 dBA near the proposed alternatives in the University of
Washington area, and peak hour levels registered at 67 dBA I-. Noise levels were slightly lower
near Por[age Bay, with an Loo of 64 dBA, and a peak hour t- value of 62 dBA.

On the south side of Portage Bay, measured L6,, values ranged from 70 to 71 dBA. Measured

peak hour values for receivers located near the proposed alternatives, stations, and tunnel portals were

at67 to 7l dBA. Land use south of Portage Bay is primarily high-density residential and commercial.

Major vibration sources in Segment B include heavy trucks, buses, and local construction
activities.

Segment C (Westlake to S. McClellan Street)

Land use in this segment includes primarily commercial (downtown Seattle) and industrial uses

along the west side of Interstate 5. Multi- and single- family residential, along with commercial and

light industrial uses, axe on the east side of Interstate 5 and along Rainer Avenue S. Monitoring
locations NM11 through NM17 characteize the existing noise environment. Existing 24-hour La,
values atresidential areas mnge from 63 to 70 dBA. Measured peak hour noise levels nem the

commercial and industrial areas were 61 to 65 dBA L*.
Major vibration sources include freight train traffic on the existing BNSF mainline tracks, buses,

heavy trucks, and ongoing construction activities.

Segment D (5. McClellan to Boeing Access Road)

Land use in the northern end of this segment supports a mixture of category 2 (high-density multi-
family residential), and category 3 (commercial and industrial activities). Major noise sources include

traffic on I-5 and other major artedal and collector roadways (Rainier Avenue S. and MLK Jr. Way
S.), aircraft fly-overs, and activities in commercial and industrial areas. Monitoring locations NM18
through NM22 characterize the existing noise environment in this segment.

Project staff measured existing L6o values at residential areas located along MLK Jr. Way S. and

Rainier Avenue at levels from 69 to72 dBA. Receivers located offthese major arterial roadways
indicate future estimated L6o noise levels of 6l dBA. Commercial and industrial uses in this segment

currently have peak-hour L"q noise levels of 60 to 72 dBA.
Major vibration sources include heavy trucks, buses, and local construction activities.

SegmentE (Tukwil.a)

Iand use in the Tirkwila Segment includes category 2 (single- and multi-family residential, and

hotels), as well as hospitals, along with commercial and industrial areas. Noise sources in this
segment include traffic on I-5 and 1405, and other major arterial and collector roadways, aircraft fly-
overs, freight tains and commercial and industrial activities. Noise monitoring locations NM23
through NM29 characteize the existing noise environment in this segment.

Residences and hotels near major roadways, such as I-5, Interurban Avenue, and Tukwila
International Boulevard have estimated 24-hour Lao noise levels of 67 to 71 dBA. Commercial and

industrial uses along the same roadways have peak-hour noise levels of 67 to 69 dBA I-. Other
locations near the proposed alternatives currently have L6. noise levels of 63 to 67 dBA, with peak-

hour noise levels of 6l ro 67 dBA I-.
Major vibration sources in the Tukwila segment include freight nain rerffic, buses, heavy trucks,

and ongoing constnrction activities. Maximum vibration near the BNSF mainline during a freight
pass-by could reach 80 VdB within 100 ft of the track.
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Segment F (SeaTac)

Land use in the SeaTac segment is primarily commercial, with some residential, hotels, and
motels located near the proposed alternatives. Noise sources include aircraft from Sea-Tac Artporq
traffic on International Boulevard and other arterial and collector roadways, and miscellaneous
commercial activities. Noise monitoring locations NM30 through NM33 characterize the existing
noise environment.

Project staff measured noise levels along International Boulevard at 71 dBA La,, with peak hour
noise levels of 68 dBA. South of the airport, L6,, values were lower at 66 to 68 dBA, with peak hour
levels of 64 to 67 dBA. The measured 24-hour L6o noise level for the Bow Lake residential area was
68 dBA. Night time (10:30 P.M.) L.' w,rs measured at 63 dBA.

Current regulations require that Sea-Tac Airport update its noise study to reflect the newer fleet of
quieter airplanes and the fly quiet program. Because the noise analysis is based on the measured
existing noise levels, the airports pro$ams would have no effect on the levels of impacts related to
this project.

Primary vibration sources in the SeaTac segment include buses, heavy trucks, and ongoing
construction activities.

4.6.3 lmpact Assessment Methods

This section summarizes the methods used to estimate noise and vibration levels. and the criteria
used to assess impacts.

4.6.3.1 Light Rail Noise Assessment Method

Noise levels generated by light rail operations are a function of speed and vehicle length, tack
type, the number of trains operating in the daytime and nighttime hours, and the distance from the
tracks to sensitive receptors. In areas where the trains would operate in a right-of-way shared with
vehicular traffic, warning horns and bells may also be a noise source, but would only be used in
emergencies. Steel wheels rolling on steel rails are usually the major cause of noise from light rail
vehicles, although noise from the motor ventilation system may sometimes be noticeable.

To perform the noise analysis for this project, staffused the five steps listed here:

1. Inspect project area and categoize existing land use (see Section 4.6.2).

2. Measure or compute the existing area noise levels.

3. Calculate the project-related noise levels.

4. Combine the project-related noise levels with the existing noise levels, and compare the
change in noise levels to FTA criteria (see below and Figure 4.64). The criteria are based on
L6o, a 24-hour avetage noise level with a 10 dBA penalty added to noise generated at night.

5. Identify impacts and investigate mitigation measures.

The project's noise levels were compared to the impact thresholds of the FTA criteria curves,
(Figure 4.64), which define the range of no impact moderate impact, and severe impact for varying
existing noise and project-induced noise levels. FTA requires that mitigation be evaluated for all
areas where moderate impacts are projected, although consideration of factors such as cost-
effectiveness can be incorporated into the decision about whether to specify mitigation for a particular
area. FTA considers severe impact to be a "significant adverse effect''under NEPA.

4.6.3.2 Light RaiI Yibration Assessment Method

Vibration impacts, which resonate from the wheeVrail interface, are influenced by wheeUrail
roughness, transit vehicle suspension, train speed, track construction, location of switches and
crossovers, and the geologic strata underlying the traek. Vibration from a passing light rail train
moves through the geologic strata into building foundations, causing the building to vibrate. Ground-
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borne vibration is of such a low level that, for this projecq there is almost no possibility of structural
damage to buildings near the route. The main concern is that it can be annoying to building
occupants.

The procedures used to evaluate potential impacts from ground-borne vibration and ground-borne

noise follow those outlined in the Transit Noise and Vibration Impact Assessment (FTA 1995). For a
complete description of the vibration analysis methods, see the Central Link Noise and Vibration
Technical Report.

The vibration propagation characteristics used for the projections were based on the

measurements at 12 propagation test sites (Figure 4.6-3).
The propagation results provide an estimate of vibration levels as a function of distance from the

tracks. Adjustments are then used to account for train speed, mitigation measures, and building
foundation. In addition, a 5-decibel safety factor has been incorporated into all of the ground-borne
vibration and ground-borne noise projections, to account for the normal fluctuations in ground-borne
vibration, and to ensure that the projections are not underestimated. The ground-borne vibration and
ground-borne noise criteria contained in the FTA manual are summarizedrnTables 4.6-l and4.6-2.

4. 6. 3. 3 Traffic Nor'se lssessment Method

For several of the alternatives in Segments A, C, D, E, and F, light rail construction could modify
the existing sfteets to accommodate the light rail. Where the roadway edge would be moved closer to
residences, and could cause an increase in the levels of traffic noise, the potential noise impacts have.

been assessed using Washington State Department of Transportation (WSDOT) and Federal Highway
Administration (FFIWA) procedures. The future noise levels were compared to the WSDOT impact
criteria shown in Table 4.6-3, which are based on the average peak hour noise level, rather than on a

24-hour average. Transportation sources in public rights-of-way are exempt from local noise

ordinances. The table shows that if the future noise levels are less than 66 dBA exterior, or 51 dBA
interior, there is no impact. Commercial and industrial land uses have exterior criteria of 71 dBA for
impacts. In addition to the criteria given in Table 4.6-3, WSDOT also considers traffic noise impacts
to occur if future traffic noise levels are 10 dBA over the existing noise levels. The traffic analysis

was performed using projected year 2020 traffic volumes and speeds.

Table 4.G1
FTA Ground-Borne Vibration Impact Criteria

Land Use Category

Ground-Borne
Vibration Impact Levels

Events Events Events

Category 1: Buildings where low ambient vibration is
essential for interior operations.
Category 2: Residences and buildings where people
normally sleep.

Category 3: Institutional land uses with primarily
davtime use.

65 VdB3

72VdB

75 VdB

65 VdB3

80vdB

83 VdB

4

35 VdB

40 dBA

_4

43 dBA

48 dBA

j fequent Events are defined as more tban 70 vibration events per day. Most rapid transit projects fall into this category.
' lnfiequent Events are defined as fewer than 70 vibration events p€r day. This category includes most commuter rail

systems.
3 This criterion linit is based on levels that are acceotable for most moderatelv sensitive eouiDment such as oDtical

microscopes. Vibration-sensitive ma'ufacturing oi rasearch will rcquire detiiled evaluatibt'to define accepbble vibration
levels. Ensuring lower vibration levels in a building often requires special desip of the HVAC system and stiffened
floors.

n Vibration-sensitive equipment is not sensitive to ground-bome noise.
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Table 4.6-2
FTA Ground-Borne Vibration Impact Criteria for Special Buildihgs

Ground-Borne Vibration Impact Levels

(VdB re 1 inch/sec)

Ground-Borne Noise Impact
LeveIs

(dB re 20 pPa)

Frequentr Events Infrequentz Events Freguentr Events Infrequend Events

Type of Building or
Room

Concert Halls
TV Studios

Recording Studios
Auditoriums
Theaters

65 VdB
65 VdB
65 VdB
72vdB
72VdB

65 VdB
65 VdB
65 VdB
80 VdB
80 VdB

25 dBA
25 dBA
25 dBA
30 dBA
35 dBA

25 dBA
25 dBA
25 dBA
38 dBA
43 dBA

Notes: 'Frequent Events are defined as more than 70 vibration events per day. Most mpid transit projects fall into this category.
' Infrequent Events are defined as fewer than 70 vibration events per day. This category includes most commuter rail

Table 4.G3
WSDOT Traffic Noise Criteria

Land Use Category Hourly Leq
(dBA)

Type A: For lands on which serenity and quiet are of extraordinary siglificance and serve an
important public need and where the preservation of those qualities is essential if the area is to
continue to serve its intended purpose

Type B: Picnic areas, recreation areas, playgrounds, active sports areas, parks, residences,
(exterior) molels, hotels, schools, churches, libraries and hospitals

Type C: Developed lands, properties or activities not included in the above categories

Type D: Undeveloped land

Type E: Residences, motels, hotels, public meeting rooms, schools, churches, libraries, hospitals
and auditoriums

56
(exterior)

66
(exterior)

7l
(extlior)

5l
(interior)

Note: Lnpact criteria are based on the FHWA approach or exceed criteria- The WSDOT approach assumes tlat within one dBA of
the criteria an impact occurs.

4.6.4 lmpacts
Table 4.64 sunmxrizes existing and projected noise levels (traffic and light rail noise) at the

noise monitoring locations shown in Figure 4.6-3. Tables 4.6-5 arlrd4.6-6 sununarize the number of
impacted receivers for each alternative, both with and without potential mitigation. The impacts are

grouped according to the amount that the projected noise or vibration levels would exceed the relevant
impact criteria. To reduce noise impacts as discussed in Section 4.6.5, the mitigation analysis
modeled different combinations of noise walls, building insulation and street and track design options.

Unless otherwise note{ impacts discussed below are moderate. Most impacted receivers are

residential (Category 2 uses). A more detailed discussion of the noise and vibration impacts is given
in the Noise and Vibration Technical Report.

Segment A (Northgate to University District)

A1.1 (12th Avenue N.E. Tunnel). Noise impacts are projected for four multi-family structures at
N.E. 95e Street. Four additional impacts were identified at the single-family residences near First
Avenue N.E. and N.E. 85'tr Street.

No vibration impacts are projected for the above-grade sections, although ninety-five potential
vibration impacts are projected for the tunnel sections. The projected impacts would be at eight
residences north of Lake City Way N.E. and 87 residences south of the station near N.E. 64* Street.
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A1.2 (Roosevelt Way Tunnel). The projected noise impacts would be identical to those of
Alternative A1.1. A total of 100 potential vibration impacts is projected for the tunnel section,
affecting 22 residences north of Lake City Way N.E. and 78 residences south of the station at N.E.
64ft Street.

A2.1 (8th Avenue N.E. Short Elevated). North of N.E. 76ft Steet, Alternative A2.1 has the same

impacts as Alternative A1.1. In addition to the eight projected noise impacts north of N.E. 85ft Street,
there would be four additional impacts along the short elevated section. This alternative would also
have potential traffic noise impacts to several single-family residences and a church located near N.E.
62od Street. Three potential traffic noise impacts are projected due to the relocation of the Ravenna
Boulevard off-ramp from I-5.

A total of 11 potential vibration impacts is projected for the tunnel sections, affecting four
residences on the east side ofthe northern tunnel section and seven residences along the southern
tunnel section, between N.E. 56th and N.E. 53'd streets.

A2.2 (9tb Avenue N.E. Elevated). North of N.E. 76e Street, Alternative A2.2isidentical to
A2.1. h addition to the eight projected noise impacts north of N.E. 76ft Street, there would be 14

additional impacts along the elevated section. Potential traffic noise impacts would be the same as

those in A2.1.
Vibration impacts would be similar to 42.1, but with an additional ten residences affected

between N.E. 68e and N.E. 666 streets.

Segment B (University District to Westlake Station)

81 (Capitol lTill Tunne}-preferred alternative). This alternative is entirely within a tunnel, and
is deep enough so that no noise or vibration impacts are projected except as described below under
"University of Washington Additional Vibration Analysis."

82.1 (Seattle Center via High-Ievel Bridge). A total of 23 noise impacts is projected, all near
the north and south approaches to the Portage Bay Bridge. In all, 25 vibration impacts are projected at
several University of Washington buildings and several residences just to the north and south of the
portal at E. Gwinn Place. Vibration impacts are projected as well at seven residences scattered along
the tunnel segments south of SR 520.

B2.2 (Seattle Center via Portage Bay Tunnel). No noise impacts are projected. South of SR
520, a total of seven residences scattered along the tunnel segments is projected to have vibration
impacts.

University of Washington Additional Vibration Analysis. Additional analysis and ongoing
design have been conducted as part ofthe Final EIS to evaluate the effects oflight rail operations on
the research activities at the University of Washington. For all Segment B alternatives, the vibration
analysis indicates glound-borne vibration would not interfere with most vibration-sensitive equipment.
However, some of the physics research performed in laboratories in the Physics and Astronomy
Building (PAB) is uniquely sensitive to vibration and the proposed Life Sciences Itr Building would
be located directly above the preferred alternative. Representatives of the UW Physics Departrnent
expressed concerns that vibration at frequencies below 1 Hz would interfere with gravity experiments.
To provide a better understanding of the levels of light rail ground-borne vibration in the physics and
life sciences laboratories, detailed evaluations ofvibration levels in the physics research laboratories
were performed. The goals of the analyses were to (1) determine whether ground-borne vibration
from train operations would compromise use of the physics labs for vibration-sensitive experiments,
and (2) evaluate mitigation measures to minimize vibration. The investigation included:

o Measurements of ambient vibration inside one of the physics labs.

r Vibration propagation measurements using a vibration wave created by an impact at the
bottom of a borehole drilled near the northeast corner of 15'Avenue and Pacific Street.
Vibration propagation was measured from the bottom of the hole to the ground surface and
into one of the physics labs.
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o Detailed measurements of ground-borne vibration and vibration propagation at the recently
opened Westside tunnel on the Portland Tri-Met light rail system.

r A numerical model to estimate the static deflection of the ground that would be caused by a
train in a tunnel. The static deflection was used to estimate levels of very low frequency
vibration.

Details of the analysis are summarized in two reports, "Low Frequency Ground Vibration,
Physics Astronomy and Life Science Buildings, University of Washington," and "High Frequency
Vibration, Physics and Astronomy and Life Science Buildings, University of Washington" @STC
1999). The reports include seismic measurements performed by the University of Washington
Geophysics Department, vibration measurement data from Tri-Met Westside Subway Tunnel in
Portland, and details of the numerical model used to evaluate very low frequency vibration. The
conclusions ofthese analyses are:

1. Mitigation of ground vibration at the Life Sciences Building Itr would be more effective with air
spring isolated floors or equipment tables than floating slab in the tunnel. Based on the data
presented in the reports, the most effective vibration mitigation for the PAB and Life Sciences Itr
buildings is a passive air spring isolation system. This type of system can either be used for a table
or workbench where individual vibration-sensitive equipment is operated or can be used to
support a concrete floor slab to isolate an entire room.

2. The expected ground vibration levels at 6.3 Hz and higher, from the Sound Transit light rail
vehicles, would exceed the ambient acceleration levels on the U.W. Physics laboratory's seismic
pier by 5 to 7 dB in the frequency range of 8 to 10 Hz and by 6 to 14 dB in the frequency range
above 31.5 Hz The use of floating slab in the tunnel would substantially reduce the ground
vibration at 20 Hz and above. At L2.5 Hz and 16 Hz the resonant frequencies of the floating slab
there would be a 3 to 4 dB increase in vibration levels. The resulting mitigafed vibration level
would be 4 dB higher than the measured vibration at lOHz and would be 2 to 16 dB lower at I2.5
Hz and above. An air spring isolation system on the seismic pig howeveq would substantially
reduce light rail vibration levels at 6.3H2 and above by more than 10 dB below the ambient.

3. Very low frequency vibration @elow 6 Hz) would not be detectable inside the physics
laboratories.

4. Very low frequency vibration (below 6 Hz) inside the planned Life Sciences Itr building may be
higher than ambient vibration. However, most vibration-sensitive instruments that would be used
in the building, including electron microscopes and other imaging instruments, are relatively
insensitive to very low frequency vibration. Potential for interference from light rail-induced
ground-borne vibration can be minimized through the use of standard vibration isolation
mounting systems for instruments that are particularly sensitive to vibration.

5. The numerical model indicates that the following mitigation measures would result in no
significant reduction of very low frequency vibration: (1) filling the utility chamber in the station
platform tunnel with concrete; (2) increasing the stiffness of the running tunnel and station
platform tunnel invert; and (3) constructing a concrete slurry wall along the station, between the
station and the Physics Iaboratory.

Segment C (Westlahe Station to S. McClellan Street)

Cl (S. Lander Streetr lncludes C.lrCl.2,Cl.3,Cl.4, and C1.5 Tunnel-preferred
alternative). No light rail noise, vibration or traffic impacts are projected for any of the five options
of the Cl alignment alternative, because it is routed through the south Seattle industrial area and in a
tunnel through Beacon Hill.
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C2.3 (West of Rainier Avenue S. - Elevated). Impacts are projected at 15 single- and multi-
family residences between S. Walker and S. Bayview sffeets. Revisions to traffic flow patterns along

Rainier Avenue S. would occur only in the commercial district and are not expected to result in any

traffic-related noise impacts. One potential vibration impact is projected.

C2.4 (Rainier Avenue S. Tunnel). No noise or vibration impacts are projected for this
alternative.

C3 (S. Massachusetts Street). No noise impacts are projected for the south Seattle industrial or
tunneled sections from either light rail or traffic. Sixteen potential residential noise impacts were
identified along the elevated structure on Rainier Avenue S. A total of 13 potential vibration impacts

is projected for this alternative, primarily at residences near the tunnel just north of the station at S.

Atlantic Street.

Segment D (5. McClellan Street to Boeing Access Road)

Dl.le (MLK Jr. Way S. - At-grade, 4-Iane 93 ft cross-section - preferred alternative). This
alternative is projected to have 52 moderate light rail noise impacts. The potential noise impacts

would be primarily at front-line residences bordering MLK Jr. Way S. A total of 231traffic noise

impacts are projected due to the relocation of the roadway alignment. All of the 52 receptors with
potential light rail impacts would also have traffic noise impacts. Most of the front-line receivers

along MLK Jr. Way S. currently have existing noise levels that meet or exceed the traffic noise

abatement criteria.
No vibration impacts were identified under this alternative.
Dl.lc (MLI( Jr. Way S. - At-grade, 4-Iane 104 ft cross section). Light rail noise impacts under

this alternative are the same as given under Alternative D1.1e. The potential exists for 299 traffic-
related impacts.

No potential vibration impacts are projected along MLK Jr. Way S.

Dl.ld (MLK Jr. Way S. - At-grader2-lane 90 ft cross section). Light rail noise impacts would
be sirnilar to Alternative D1.lc, although six more impacts are projected (58 total) in D1.ld because it
includes buildings that would be displaced by D 1. 1c. All but 14 of the 299 taffrc-related noise

impacts in Dl.lc are eliminated under this alternative because no major widening of the roadway is
planned. Furthermore, the elimination of one travel lane in each direction north of S. Henderson

Street is expected to result in an overall reduction in future traffic noise levels.
Six vibration impacts were identified under this alternative displaced at structures by other Dl.1

alignments.
Dl.lf (MLK Jr. Way S. - At-grade,2-laner 90 ft cross section). Light rail noise impacts under

this alternative are the sanre as given under alternative D1.1e. There me only 14 traffic noise impacts
projected.

Six vibration impacts were identified under this alternative.
D1.3 (MLK Jr. Way S. - Combined Profile). There would be 24I light rail noise impacts with

the combined profile alternative. The increase over Alternative Dl.lc is primmily due to higher tain
speeds on the elevated structure and the inherently higher noise levels when trains operate on elevated

structures. The light rail-related noise impacts on the at-grade track sections are the same as for
Alternative Dl.lc. There were 273 raffrc noise impacts identified, again due to the widening of MLK
Jr. Way S. to accommodate the light rail.

Seven potential vibration impacts are projected for this alternative, all to front line residences near
S. Kenyon Street

D3.3 (S. Alaska Street Crossover). Wittr D3.3, 129 hghtrail-related noise impacts are projected,
four of which would be considered severe under FTA criteria. No traffic-related noise impacts are

expected along the Rainier Avenue S. segment because changes are planned in the roadway
alignment. However, traffic-related noise levels would increase at some receivers due to the removal
of frontline blocking structures. Once the alternative transitions over to MLK Jr. Way S.,
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realignment of the roadway to accommodate the tracks would result in the potential for 205 traffic
related noise impacts.

This alternative has the potential for 58 vibration impacts, all of which would occur north of S.

Hudson Street.
D3.4 (3lh Avenue S. Tunnel). This alternative is projected to have Mhghtrail-related noise

impacts, none of which would be considered severe. There would be 139 projected taffic noise
impacts along MLK Jr. S., again due to the roadway being realigned closer to the residences.

A total of 79 potential vibration impacts is projected under this alternative. Most potential
impacts would occur north of the tunnel. The remainder of the potential impacts are located in two
areas around the tunnel: at the beginning of the tunnel (south of S. Edmunds Street) and at the end of
the tunnel (south of S. Juneau Street).

SegmentE (Tukwila)

E1.1 (Tukwila International Boulevard - At-grade-preferred alternative). Fifty-six potential
light rail-related noise impacts were projected in this segment. TWo of the potential impacts would be
considered severe under FTA guidelines. In addition to the potential light rail impacts, up to 99
potential traffic-related noise impacts were also identified. The traffic impacts would result from the
travel lanes being relocated closer to the front-line receptors to accommodate the light rail tracks.

Vibration impacts are projected at 23 residences along the at-grade section.
E1.2 (Tukwila International Boulevard- Elevated). Under this alternative, there would be 109

potential light rail impacts, with 43 of them meeting the severe impact criteria. The added impacts are
related to increased propagation and noise from elevated structures. There are 1 10 potential traffic
noise impacts under this alternative.

No vibration impacts were identified under this alternative.
E2 (Interurban Avenue). Under this alternative, 26 potential light rail-related noise impacts

were projected, with five falling into the severe category. There would also be the potential for 25
traffic-related noise impacts on Interurban Avenue, near 40s Avenue S., where traffic lanes would be
relocated to accommodate the light rail.

Only two vibration impacts were identified for this alternative.
E3 (MLK Jr. Way S.). There would be 25 potential light rail noise impacts with this alternative,

eight of which would be in the severe category. No traffic noise impacts were projected.
There are 17 projected vibration impacts identified for this alternative.

Segment F (SeaTac)

F2.3 (Washington Memorial Park - Elevated east of 28e -preferred alternative). No light
rail or traffic noise impacts were identified under this alternative. Although noise from the train pass-

by rnay be audible inside the nearest hotels, the noise levels would not cause an impact. There were
no vibration impacts identified.

Fl (International Boulevard - At-grade). No traffic-related or light rail noise impacts or
vibration impacts were projected. Impacts are the same under either design option.

F2.1 (Washington Memorial Park - City Center WesQ. No light rail, traffic noise, or vibration
impacts were projected under this alternative.

F2.2 (Washington Memorial Park - City Center East). Six light rail noise impacts were
projected to single and multi-family residences located to the east of the tracks near the SeaTac city
center. No traffic noise or vibration impacts were projected. Impacts are the same under either design
option.

F3.1 (West Side of International Boulevard - Grassy Knoll). Four potential noise impacts
were projected under this alternative. Impacts are the same under all the different design options. No
light rail vibration or traffic noise impacts are projected under this alternative.
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F3.2 (West Side of International Boulevard - Main Terminal). Noise and vibration impacts
for light rail, and noise impacts for traffic are the surme as for Alternative F3.1.

F3.3 (West Side of International Boulevard - IMC Airport Station). No light rail, traffic
noise, or vibration impacts were projected under this alternative.

F4 (International Boulevard toZgthlZf\. There are two light rail-related noise impacts
projected under this alignment alternative. No traffic noise, or vibration impacts were projected under
this alternative.

Maintenance Bases

Project staff analyzed potential noise and vibration impacts at each of the potential maintenance
bases. The analysis used measured data from a similar maintenance facility in Portland Oregon. No
impacts are projected from maintenance base operations, because land uses surrounding the
maintenance base sites are primarily industrial and commercial, and because of the distance and
topography between the sites and the nearest sensitive receivers

System Total Impacts

Tables 4.6-5 and 4.6-6 summarize the potential impacts for light rail noise, light rail vibration and
traffic noise for each route alternative and each length alternative, both with and without mitigation.
Many of the impacted structures would experience more than one tlpe of impact. Before mitigation,
99 to 556 structures would have noise or vibration impacts under the Northgate to SeaTac Alternative.
Mitigation (see Section 4.6.5) could reduce total impacts to between 0 and 30 receivers. All residual
impacts would be due to vibration.

With the N.E. 45e Street to SeaTac Alternative, the total number of receivers projected to have
noise or vibration impacts is between 87 and 456before mitigation. With mitigation, (see Section
4.6.5) total impacts would be reduced to between 0 and 21 receivers, depending upon the route
alternatives selected. Again, all residual impacts are due to vibration, and more extraordinary
mitigation measures, as discussed in Section 4.6.5, could be used to further reduce vibration impacts.

Under the preferred alternative, there are a total of 465 impacts. Many of the stmctures' with
impacts have a combination of light rail noise, traffic noise, and vibration impacts, so the actual
number of structures is projected at334. All of the impacts can be mitigated with the measures given
in section 4.6.5. The prefened alternative will have the same before and after mitigation impacts
under either MOS A or MOS B.

Under the No-build Alternative, noise and vibration levels would continue to increase due to
traffic, aircraft" and commercial and industrial activities. Traffic noise levels would continue to
exceed the WSDOT criteria at several locations in the corridor, including along I-5, Rainier Avenue
S., MLK Jr. Way S., Interurban Avenue, Tirkwila International Boulevard and International
Boulevard.

4.6.5 Mitigation
The following sections describe the mitigation measures used in the analysis. With the proposed

noise mitigation measures, all light rail and traffic noise impacts, based on interior noise levels, could
be eliminated. Due to existing driveways and pedestrian access, and because of urban design and
safety concerns, noise walls are proposed only in certain areas along the routes. For those areas where
noise walls are not desirable or feasible, mitigation in the form of sound insulation on the affected
residences would be used to ensure that the interior noise levels are below the HUD and FHWA
interior noise level criteria. In these areas, the exterior noise levels may exceed one or more of the
exterior noise criteria. However, most of these exterior areas currently exceed the exterior noise
criteria and/or do not have highly sensitive outdoor use.

Currently, all but a few vibration impacts can also be eliminated using the modeled mitigation
measures described in Section 4.6.5.2. Details on the 6pe(s) of mitigation measure used for impacted
receivers are given in the Noise and Vibration Technical Report.
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4,6.5.1 Light Rail Noise Mitigation Measares

The following noise mitigation measures could be used to reduce or eliminate light rail noise
impacts:

o Sound walls, considered the most effective noise control measure, are widely used to control
traffic noise. To be effective, the walls must block the direct view of the noise source and
must be solid with minimal openings. Sound walls would be used to mitigate any light rail
noise impacts where the alignment is on an elevated structure. For the at-grade segments, a
combination of sound walls and sound insulation (described below) could eliminate all noise
impacts. No sound walls are proposed adjacent to at-grade, in-street trackway.

o Provide sound insulation. Insulating affected structures can reduce noise levels inside homes
that would be noise impacted. This technique does not reduce exterior noise levels.

. Properly maintain wheels and rails. An important part of controlling noise from light rail
systems is keeping the wheels and rails in good condition. Sound Transit would implement a
regular wheel truing program, intermittent rail grinding and optimization of the wheel and rail
profiles. Lubrication and friction modifiers on the rail and wheel surfaces can help maintain
the optimum profiles and keep noise to the minimum levels.

o Extend headways. Extending headways (time between trains) or using shorter trains during
late night and early morning hours reduces noise levels.

For this analysis, several noise mitigation measures were explored. The two used most often were
sound walls and building insulation. On elevated trackway, sound walls were evaluated as the
primary type of mitigation for light rail noise impacts. The installation of 4-ft sound walls on elevated
trackway could eliminate all severe impacts and almost all moderate impacts (Table 4.6-5). Sound
walls between 6 and 8 ft high adjacent to the affected property and parallel to at-grade trackway could
also be used to reduce impacts; however, the walls are not appropriate in most areas. When located
parallel to at-grade, sections of the project, sound walls could adversely impact neighborhood
character and urban design, reduce auto accessibility, and restrict emergency vehicle access. Sound
walls would be designed so that the noise levels at the affected structure would meet the bppropriate
criteriq either FIA criteria, FHWA criteria, or in some cases both. All at-grade sound walls would be
coordinated with the affected property owners.

For those areas where sound walls are not a feasible and reasonable form of noise mitigation,
building insulation would be used to eliminate noise impacts. The sound insulation would use the
Housing and Urban Development GITJD) interior 45 dBA L6o as the reference value for noise
reduction for light rail impacts, and the WSDOT 51 dBA peak-hour I- criteria would be used for
traffic noise impacts. For those locations where bottr light rail and traffic noise impacts are identified,
the interior levels would be required to meet the more shingent criteria Gequiring the greatest level of
noise reduction).

Wheel squeal, one source of light rail noise, can occur when rail vehicles Eaverse tight radius
curves. The basic mechanism causing the squeal is slip-stick between the wheels and rail caused by
the inside wheels traversing a smaller radius curve than the outside wheels. Without maintenance and
treatment, wheel squeal is likely to occur on any curve with a radius of less than about 400 ft.

Mitigation for wheel squeal could be performed using wayside lubricators (similar to these

currently in use on the Portland East/West light rail system.) During the initiat testing of the Link
systern, any curve with wheel squeal could be fitted with the lubricators, thereby eliminating the
squeal and any potential for impact.
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Table 4.6-4
Summarv of Future Noise Levels at Noise Monitoring Locationsl

Dlstance to Tralfic
NoiseNolse Monitorlng # and Locatlon2

9104 N.E. l"'Sr,
Northgate Condos N.E. 95tb & I't Ave. N.E.
N.E. 85'& l" Ave. N.E.
N.E.82ndst. &2n Ave.
6616 8'Ave. N.E.
Ravenna & 86 Ave. N,E.
8u Ave. N.E. & N.E. 40th
Boat Rd.
322lFrallJrlin
E. Galer St. & Eastlake
Howell & Harvard St. (parking lot)
Tower Apts. 801 Pine St.
Corner of Marion & Minor
1541 Massachusetts St.
S. Massachusetts & 20e Ave, S.
S. McClellan & 158 Ave.
2314 McClellan
4ll4 tocust Ct. S.
,1431 Rainier
4567 35h Ave.
5033 37d'St.
8324MLKJr. Way S.
3906 I 136 St.
MLKJT. Way S.& S. l29t St.
I 1823 4o'Ave. S.
13808 S. 38tb St.
Foster Green Apts. 13865 Interurban
Grande Terrace Apts. 15708 l58b St.
Residence Inn Strander Blvd. & West Valley
Holiday lnn Pacific Coast Highway
SeaTac Hilton International Blvd.
Bow Lake Residents at 31s Ave. S,
20229286 Ave.S.

Art. ?lj Center of Existing
Tracks -ffi- LRT Nolse-m;* Future Noise

73.0 70.912 70
76 74
72 69
72 7l
75 73
72 69
68 67
64 62
7t 7l
70 67
64 6l
66 64
67 65
66 64
70 68
69 67
63 64
71 7l
72 13
69 72
61 60
70 68
63 6l
69 68
70 69
67 64
69 67
71 67
64 62
7r 68
66 64
66@

110

t

NM2
NM3
NM4
NM5
NM6
NM7
NM8
NM9
NMIO
NMlI
NM12
NM13
NM14
NMI5
NMI6
NM17
NM18
NM19
NM2O
NM2I
NM22
NM23
NM24
NM25
NM26
NM27
NM28
NM29
NM3O
NM31
NM32
NM33

AIlA
AIIA
AIIA
AIIA

42.1, A2.2
42.1,M.2

92.l
AIIB
82.l
92.l

82.t,B2.2
BI

AIIB
c3
c3
c1
c1

Dl.1, Dl.3
D3.3, D3.4
D3.3, D3.4

D3.4
AIID

Maintenance
E3
E2

El.l,El.2
E3
E2
E3

AII F
AIIF
F2.2
AII F

R
R
R

R/C
R

R/C
R

R/C
R
R
c
R

R/C
R
R
R
R
R

R/C
R/C
R/C
wc
R/C
R

R/C
R/C
R

R/C
R

R/C
R
R
R

t25
80
130
40
70
120

Tunnel
60
130

Tunnel
Tunnel
Tunnel

70
40

Tunnel
Tunnel

73
60
70

Tunnel
63

N/A
30
50
65
40
165
50
70
70
40

66.3
65.2
65.5
60.5
65.8
65.0
65.2
0.0
7t.l
60.9
0.0
0.0
0.0
58.5
7t.o
0.0
0.0

72.3
67,1
68.2
0.0

65.6
0.0
69.4
66.2
66.6
66.7
58.3
67.8
64.7
64.7
65.6
55.7

76.3
72.9
72.3
/).)
72.8
69.8
64.0
74.1
70.5
64.0
66.0
67.0
66.7
73.5
69.0
63.0
'14.7

73.2
7r.6
61.0
7t.3
63.0
72,2
71.5
69.8
7t.0
71.2
69.3
71.9
68.4
68.8
68.2

74.3
70.0
7t.2
73.4
69.9
68.3
62.O
72.9
67.5
61.0
64.0
65.0
64.6
71.2
67.0
64.0
74.1
73.6
72.9
60.0
74.6
61.0
70.5
70.1
73.5
68.8
67.3
66.9
69.0
66.2
66.5
67.2

0.3
0.9
0.3
0.5
0.8
1.8
0.0
3.1
0.5
0.0
0.0
0.0
0.7
3.5
0.0
0.0
3.7
t.2
2.6
0.0
1.3
0.0
3.2
1.5
2.8
2.0
o.2
5.3
0.9
2.4
2.8
o.2

0.9
0.3
1.0
0.2
0.4
0.9
1.3
0.0
t.9
0,5
0.0
0.0
0.0
0.6
3.2
0.0
0.0
3.1
0.6
0.9
0.0
6.6
0.0
2,5
l.t
9.5
1.8
0.3
4.9
1.0
2.2
2.5
o.2

63.7
62.6
62.9
57,9
63.2
62.4
62.6

0
68.5
58.3

0
0
0

55.9
68.4

0
0

69.7 72.2
64.5
65.6

0
63 74.3
0

66.8
63.6
64 73.0

64.1
55.7
65.2
62.1
62.1
63

0

l Noise levels shown in
I Locations of noise mo
i Traffic noise is onlv o:
1 Future noise is the 

-exi

' Future projected noise



4.6.5.2 Traffic Noise Mitigafion Measures

For traffic noise analysis, sound walls are normally used as the primary form of noise mitigation.
The basic wall design is the same as for light rail mitigation, but walls are typically taller (8 to 10 ft
high) because they are located further from the noise soutce. As with the light rail, for those areas

where sound walls are not reasonable or feasible, and no other form of mitigation reduces impacts,
building insulation could be used. The interior noise level criteria for residential land use is 51 dBA
during the peak faffic noise hour (Table 4.6-3).

Sound walls are very effective at reducing traffic noise impacts, but they have limitations and can
create adverse effects. Short sections of sound wall interspersed with openings for driveways and
other access are typically ineffective. Because of these limitations, sound walls for traffic noise are

considered feasible in only a few locations. In locations where sound walls are not feasible, the use of
building sound insulation is planned. The combination of sound walls and sound insulation could
result in no interior noise impacts and a reduced number of exterior impacts.

Besides using sound walls, traffic noise impacts can be reduced by modifying traffic speed limits,
and restricting truck traffic, or impacts can be avoided by designing the project so that the roadway is
not moved at all. For example, the City of Tukwila has proposed to reduce speed limits along
Tukwila Intemational Boulevard, which could help reduce traffic noise levels.

Finally, new development and redevelopment along the alignment can incorporate sound
considerations into site planning and building design. The planned redevelopment of nvo large public
housing projects in Segment D - Rainier Vista and Holly Park - provides opportunities to design
these facilities so as to reduce traffic noise impacts and still enhance community character and access.

Redevelopment could include creating a buffer zone between the road and new residences,
incorporating a sound barrier, or constructing new homes so that interior noise levels meet HUD
criteria. This process would eliminate all noise impacts at both of these developments.

4.6, 5.3 Ground-borne Vibration Mitigation Measures

Potential measures to mitigate vibration impacts include the following actions:
o Reduce train speed.

o Set LRV performance specifications.

o Optimize the wheel and rail profiles in conjunction with regular wheel truing and rail
grinding.

o Install ballast mats. Ballast mats, which have been used on a number of transit systems, are
effective at attenuating vibration at frequencies greater than about 30H2.

o Use high-resilience direct fixation fasteners. This approach can provide a 5 dB or greater
vibration attenuation at frequencies greater than 30 Hz.

r Use resiliently supported ties. Measurements of these tie installations in Atlanta and other
cities indicate that they can provide 8 dB attenuation at frequencies greater than about 25H2.

o Install floating slabs. A 16 Hz floating slab would reduce light rail ground-borne vibration by
10 to 15 dB. This mitigation, however, is very expensive and typically not cost-effective.

Where this Final EIS analysis has projected vibration impacts, the following mitigation measures

have been modeled:

o A ballast mat on top of a concrete pad in ballast and tie track

o Mitigation for embedded track with the same attenuation as a ballast mat

i High resilience direct fixation fasteners on elevated structures

o Resihently supported ties in tunnels.
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Table 4.6-5
Rail Noise and Vibration
No. of Shuctures Exceedlng Nolse Impact Thresholdt

and Route Alternative

Segment-Route Nternadves and Optlons

A1,l 12'Ave. N.E.
Al.2 Roosevelt Wav Tunnel
A2. I S1 Ave.-Shori Elevated

Wlihout Mltfurntlon Wlth Mltlsetlon3

8
8
12
l3

0
0
0

^
9
1

0
0
0

0
0
0
0

0
0
0
9

12
t7
I
0

58
69
l0

,\
t4
0
18

0
0
0
0

0
0
0
0

0
0
0
042.2

to
BI Capitol Hill Tunnel
82.1 Seattle Center via HighJevel Bridge

0
l0

03
5 L532

0
0
0
0
0

0
n
0
n
0

0
0
0
0

000000010000

0
0
0
0

S. Lander Street Ttmnel
Cl.1. tbroueh Cl.5 all have the same imoacts
C2.3'W. ofiainer Ave. S.-Elevated
C2,4 Rainier Ave. S. Tumel
C 3 S. Massachusetts Stneet

0
0
0
0

0
0
8
0

0
0
7
0

0
0
0
0

0
0
0
0

0
0
0
0
0
2

0
2
0
0
0
0

0
^
0
0
7
IJ
7

000004200000
00000700ou304

0
0
0
0
0
0

t70022001700t7007660052405600

Dl.lc MLK Jr. Way S.-At-grade,4-lane, 104
Dl.ld MLK Jr. Wai S.-At--grade; 2-late,X)'
Dl.le MLKJT. Waj S. - At:grade, 4Jane 93'
Dl.lf MLK Jr. Way S.-At-frade,2-lane,93'
Dl.3 MLKJT. Wav S.*Combined Profile

0
0
0

0
0
0

332035510950

35
36
35
35
105
73
68

2I
23
12

Dl.3 MLKJT. Waf S.*Combined Pr
pJ.3 $gska St Cjossover-At-grade

0
0
0
0

0
0
0
0

0
0
2
0

0
0
0

5
0
0

20
0
J

5

tJ E2 Interuftan Ave.
E3 MLKJT. Wav S.

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

000000000000000
000000

0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
n
0
0
n
0
0
0

0
0
I
0
J
J
0
0

F2.1 Washineton Memorial Park-Citv Center West
F2.2 Washinlton Memorial Park-City Center East
F2.3 lTashinpton Memorial Park
F3.1 W. of li'ternational Blvd-Grassv Knoll
F3.2 W. of htemational Blvd-Main iierminal

0
0
5
0

I
2
2

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

000000000000000000

0
o
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

F3,3 W. of ht€Nnational

Ml-A S. Iander S&reet
Ml-B S. lander Street
Ml-C S. Iamder Street
Ml-D S. Iarder Street
M2 \.E. Boeing Fiqld

to 45- St 43-149 23-135
5L-t62 23-14456 5000

1-81 0-67
l-106 3-136
2t3
l0
10
10

0
0
0
0
0
0

0
n
0
0
0
0

2-127 02-127 020000000

2-31
2-48

J

3
J

0-18 0-2 0-30*18 0-ll 0-3000000000000

SeaTac to Northsate
Preferred Altemitive
MOs A 45e to McClellan Sr.
MOS B Caoitol Hill to Henderson st. 35 l7
MOS C 45b to s. Lander SL 0 0

Note:r Not includins noise imoacts from traffic noise.
] Under oesigi Option 6, south of SR 518, this impact would not occur.
'Mitigation evaluated includes sound walls and residential sound insulation.
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As shown in Table 4.6-5, preliminary projections indicate that most vibration impacts could be
mitigated using standard mitigation. Where standard mitigation would not eliminate all impacts,
additional mitigation, such as floating slabs, could likely eliminate the remaining impacts but may not
be reasonable because of the excessive cost. Specific mitigation, including the need for non-standard
measures, will be further evaluated and defined as design progresses.

Potential mitigation for U.W. Physics and Ashonomy and Life Sciences buildings is discussed
above in Section 4.6.4.

Table 4.G6
Summary of TraIIic Noise Impacts bv Segment and Route Alternative

No. ofStructures Exceeding Traffic Noise Impact Thresholdl

Seqment-Route Alternatives and Options Without Mitigadon With Midgation2

0-2 dB 2-5 dB >5 dB 0-2 dB 2-5dB >sdB

Segment A
M.l 86 Ave. - Short Elevated
M.2 8t Ave. - Elevated

0
0

0
0

0
0

0
0

t
J

0
0

Segment D
Dl.lc MLK Jr. Way S. - At-grade 4-lane
Dl.ld MLK Jr. Way S. - At-grade2-lane
Dl.le MLK Jr. Way S. - At-grade 4Jane
D1.3 MLK Jr. Way S. - Combined Profile
D3.3 Alaska St. Crossover- At-erade
D3.4 37t Ave. S. Tunnel

0

0
0
0
0
0

0

0
0
0
0

21 129 149 0
21200
49t0/.780
44 159 70 0
12 59 r34 0
ll 27 101 0

Segment E2

E1.1 Tukwila htl Blvd. - Combined Profrle
El.2 Tukwila htl Blvd. - Elevated Profile
EZ InterurbanAve.

0

0
0

0
0
0

0
0
0

ll 75
20 86
421

13
n

0
System Totals
SeaTac to 45d St.

SeaTac to Northgate
Preferred Altemative
MOS A 456 SL to Mcclellan
MOS B Capitol Hill to Henderson St.

MOS C 456 St. to knder St

2-62
2-62

62
0
49
0

t2-179 0-235
t2-182 0-235

115 153

00
104 78
00

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

Notes: lNot including noise impacts from ligbt rail noise.
'TrafEc noise mitigation includes noise walls and sound insulation. This combination would eliminate all interior impacts;
however, there are locations wherc the outside sound levels exceed the exterior criteria and exterior mitigation is not
feasible.

4.6.6 Significant Unavoidable Adverse lmpacts
The FTA criteria for transit-related noise define two levels of impacts, moderate and severe. Any.

light rail noise impacts in the severe category would be considered significant. There is no severe
impact category for light rail vibration or traffic noise.

Light Rail Noise: With the modeled mitigation measures, which include a combination of sound
walls and residential sound insulation, all significant light rail noise impacts would be eliminated.

Traflic Noise.' With the modeled mitigation measures, which include a combination of sound
insulation and sound walls, all significant traffic noise impacts would be eliminated.

Light Rail Vibration.' After mitigation there are no projected residual vibration impacts for the
preferred alternative. Residual vibration impacts are projected at four structures with Alternative
A1.1, nine structures with A1.2, and one structure with A2.1. In Segment B, there would be two
residual vibration impacts under Alternative B2.1. Segment D would have six residual vibration
impacts under Alternative Dl.ld and D1.1f, seven with D1.3, 17 under D3.3 and eight under D3.4.
Segment E would have two residual vibration impacts under Alternative E2. All of these residual
vibration impacts could potentially be mitigated using more advanced vibration mitigation methods.
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See the Noise and Vibration Technical Report for details on more advanced vibration mitigation
measures.

4,7 EGOSYSTEMS

4.7.1 Affected Environment

4.7.1.1 Regulations

Federal, state, and local natural resource regulations govern activities associated with
development of the light rail projecl At the federal level, the Endangered Species Act (ESA) is
implemented by the FTA in consultation with the National Marine Fisheries Service (NMFS) and U.S.
Fish & Wildlife Service (U.S. FWS). The U.S. FWS also oversees bird species covered by the

Federal Migratory Bird Treaty Act. All waters of the U.S., including wetlands, fall under Clean Water
Act regulations, which the U.S. Army Corps of Engineers enforces.

In Washington State, the Department of Ecology and local governments regulate shorelines as

mandated by the Shoreline Management Act. Washington's Deparrnent of Fish and Wildlife
(WDFW) implements Hydraulic Project Approval regulations, which govern activities within those

state waters below the ordinary high water mark.
Local sensitive areas ordinances and other municipal regulations and policies, including Seattle's

Urban Wildlife and Habitat Management Plan, govern lands that are especially subject to natural
hazards or those that support unique, fragile or valuable natural features. In many cases, these

ordinances and policies supplement national and state regulations. Needed permits for this project are
listed in the Fact Sheet of this Final EIS.

4.7.1.2 Vegetation and Wildlife Habitat

Project staff used field study, literature review, and aerial mapping to identify wildlife habitat and

vegetation types in the light rail study area. The study area incorporates 100 ft on either side of the

centerline of the alignment, and the area within 100 ft of other proposed improvements. Next, the area

was classified into seven major vegetation types: (1) urban, sparsely vegetated; (2) urban, moderately
vegetated; (3) urban, mostly vegetated; (4) deciduous forest; (5) wetlands; (6) riparian; and (7) open
water. The Ecosystems Technical Back-up describes each vegetation type, its wildlife value, and

expected and observed species.

The light rail study area lies in an urban environment which influences the diversity of habitat
and wildlife (Adams 1994), The majority of light rail occurs in commercial, industrial, and residential
areas that offer habitat for adaptable species such as doves, sparows, finches, rats, mice, and squirrels.

In the urban environmen! habitats such as city parks, wetlands, rivers, riparian vegetation areas, and

deciduous forests often contain a greater diversity of vegetation and structural layers. These habitats
provide beneficial habitat in the urban environment and increase the diversity of wildlife present

(Adams 1994). Several such beneficial habitats exist in the light rail study area (described below and

shown in Figures 4.7-1 through 4.7-6).

Beneficial habitats

Several wetlands in Segments E and F contain multiple plant communities or are connected to
other habitat. These sites offer valuable nesting and foraging habitat for songbirds and small
mammals. In addition, wetlands with open waterprovide habitat for some amphibians.

In Segment B, Lake Union/Portage Bay is paxt of an extensive waterway connecting Lake
Washington to Puget Sound. Open water in the vicinity of the project area is used by migratory and
resident waterfowl. In addition, peregrine falcons (Falco peregrinas) use the I-5 bridge over Portage

Bay for winter roosting and as a hunting site (Anderson 1998 personal communication).
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Patches of deciduous forest, in Segments C, D, and E between Beacon Hill and Sealac, provide
habitat for forest-associated resident and migratory songbirds and hawks, reptiles, amphibians, and
small mammals. Several hawk nest sites are located in these forests (Swope-Moody 1998 personal

communication).
The Duwamish and Green rivers in Segment E are bordered by a narrow riparian corridor and

extensive urban development in some areas. However, a variety of wildlife species use these sites

including resident small mammals, amphibians, waterfowl, songbirds, and birds-of-prey. Wintering
bald eagles (Haliaeetus leucocephalus) are expected to use sites where large trees are present. A great
blue heron Q4rdea herodius) rookery is located approximately one-half mile east of the confluence of
the Green and Black rivers, but outside the study area.

Fort Dent in Segment E and Washington Memorial Park in Segment F are open space areas

dominated by mowed lawns bordered by large tees. Although these sites are mostly used by common
urban species, the large trees provide nesting and perching sites for hawks and owls. In addition,
these open space areas contain some dense patches of vegetation, which offer foraging habitat for
migrating and resident songbirds. Reptiles and a variety of small mammals may also occur in these

areas.

Bow Lake in Segment F is an open-water lake bordered by patches of dense shrubs and riparian
wetland, especially along its southeast shore. This site provides habitat for small mammals,
amphibians, migratory songbirds, and waterfowl, as well as for foraging eagles, hawks, and owls.

Threatened and endangered wildlife species (including species of concern)

Project staff contacted the USFWS to identify any listed threatened and endangered wildlife
species and habitat(s) that the project could potentially affect. The WDFW and the Washington
Department of Natural Resources (WDNR) were also asked to identify sensitive plants, habitats, and
wildlife species that could be affected. Federally listed threatened and endangered species known to
occur within the study corridor include the bald eagle and peregrine falcon (now delisted). An
Endangered Species Evaluation, assessing impacts to these species, is included in the Ecosystems
Technical Report. This analysis is being concurrently used to prepare a Biological Assessment @A)
as required by the Endangered Species Act .

Three bald eagle nests have been identified one to two miles from the project area. Two active
bald eagle nests occur in Seward Park on Lake Washington, approximately 1.5 miles from the light
rail route in Segment D. Another bald eagle nest is located on Angle Iake in Segment F,
approximately 0.7 mile from the light rail route. Bald eagles occur at this site each year; however, the
nest has not been used since 1996. Bald eagles commonly winter in the Puget Sound area (WDFW
1989). Wintering bald eagles use the open water along the Duwamish River in Segment E and may
perch in large trees along the riverbank (Negn 1998 personal communication).

An active peregrine falcon nest is located in Segment C at the Washington Mutual Tower in
downtown Seattle (USFWS 1998). Winter roosting activity has also been documented at the I-5
bridge over Portage Bay in Segment B. Over the past five years, the same bird has been observed
perching and hunting from the bridge and transmission towers nem the western shoreline of Portage
Bay, using this site primarily in the winter. Other peregrine falcons have been observed at this
location at other times in the year (Anderson 1998 personal communication). The peregrine falcon
was delisted on August 25, 1999. As a resulg the peregrine falcon is no longer protected by the
Endangered Species Act. Because the peregrine falcon was a listed species when this project was
initiated, it is addressed in this EIS and is being addressed in a Biological Assessment.

Other federal species of concern potentially found within the study area include the olive-sided
flycatcher (Contopus borealis), northwestern pond turtle (Clemmys marmorata marmorata), Oregon
spotted frog (Rana pretiosa), Pacific Townsend's big-eared bat (Corynorhinus townsendii
townsendii),long-legged myotis (Myotis volans),long-eared myotis (Myotis evotis), and the white+op
aster (Aster curtus). Washington State lists the northwestern pond turtle and the Oregon spotted frog
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as endangered species. However, researchers found no suitable habitat for any of these species within
the study corridor (Swope-Moody 1998 personal communication; Dvornich et al. lggTi Smith et al.
I991;Pojar and Mackinnon 1994; Leonard et al. 1993; Nagorsen and Bringham 1993; Rodrick and
Milner I99l). Other Federally listed species that could be impacted by the project include the

humpback whale, the stellar sea lion, and the leatherback sea turtle. These species are discussed in the
BA being prepared for the NMFS. All of the listed species are discussed in the Endangered Species

Evaluations which are atiached to the Central Link Ecosystems Technical Back-up.

4.7.1.3 Aqaatic resources

Regulated aquatic resources, waters of the U.S. as defined by the Code of Federal Regulations
(CFR 328.3a), include lakes, rivers, streams, and wetlands. Using existing information from previous
studies and site reconnaissance, project staff mapped and characterized each aquatic resource in the
study axea (Figures 4.7-1 through 4.7-6). Using criteria established in the U.S. Army Corps of
Engineers Wetland Delineation Manual (1987), project staff, in 1998, classified wetlands according to
the Washington State Wetlands Rating System (Ecology 1993) and local jurisdictional regulations
(King County and the cities of Seattle, Tukwila, Renton, and SeaTac). Using the same criteria, project
staff delineated three wetlands (in 1999) along the preferred alignments where property access was

$anted. Table 4.7-t lists 44 potentially affected aquatic resource areas (AR-l through AR-44)
identified along the routes. Most aquatic resources occur in Segment E (38 out of 44). Potentially
affected aquatic resowce sites can be divided into the following categories: (1) lakes, rivers,
streams-water bodies with no associated wetland; (2) riparian wetlands-wetlands immediately
adjacent to lakes, rivers, or streams that are the primary soluce of hydrology in these wetlands; (3)
hydrologically connected wetlands-wetlands with surface hydrological connections to other water
bodies such as lakes, rivers, and streams that are some distance away and are not *le dominant source
of hydrology in these wetlands; and (4) isolated wetlands-wetlands with no surface hydrological
connections to other aquatic resources due to their position in the landscape or substantial human
alteration to hydrology (e.9., diverting flow with roadway placement or sidecast material berms, or
culverting flow away form the wetland). The following paragraphs describe, by category, the aquatic
resources mapped along the study corridor.

Lakes, rivers, and streams lacking associated weflands

Iakes, rivers, and streams with no associated wetland in the vicinity of the light rail altematives
include Lake Union/Portage Bay in Segment B; and the Duwamish River, Southgate Creek, Black
River, Green River, Riverton Creek, and an unnamed creek in Segment E. Lake Union (AR-2 in table
4.7-1) is surrounded by urban development and lacks naturally vegetated shorelines at locations near
the light rail project.

Route alternatives over the Duwamish River (AR-lO,11,26,27), Southgate Creek at its
confluence with the Duwamish River (AR-19), Black River (AR-28), and Green River (AR-34, 35)
are riprap-lined channels with no associated riparian wetland. At these crossings, reed canary grass

(Phalaris arundinacea), Himalayan blackberry (Rubus discolor), and occasional black cottonwood
frees (Populus balsamifera) predominate along the channel banks. The primary ecological function at
these sites is fish passage and habitat. The Norttr and Middle Forks of Southgate Creek (AR-21, 22)
and East Fork Riverton Creek (AR-20) are cement-lined channels near the light rail project. Non-
wetland vegetation adjacent to these channels is suitable habitat for small birds and mammals. An
unnamed creek in Segment E (AR-24) flows down the forested hillside between MLK Jr. Way S. and
Beacon Hill Coal Mine Road. The potentially affected area on the hillside is forested but no riparian
wetland is present. The forested hillside provides habitat for birds and mammals.

Riparian weflands
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Lakes, rivers, and streams with associated wetlands include the headwaters of South Fork

Thornton Creek in Segment A (AR-l ); West Fork Riverton Creek (AR-18), inventoried watercourse

3-1 (AR-23) and Gilliam Creek at both SR 518 and Southcenter (AR-41, 36) in Segment E; and Bow
Lake (AR-44) in Segment F. The riparian wetland associated with South Fork Thornton Creek in

Segment A is surrounded by a park-and-ride lot and situated on fill material. The creek has been

channelized and culverted in two locations, between I-5 and First Avenue N.E., and structured to

collect and detain storm water runoff. The wetland contains a diversity of planted vegetation that lines

the channel; but provides little biological support. It does detain storm water to reduce flooding and

offers baseflow support for Thornton Creek. In Segment E, a riparian wetland (AR-23) is associated

with Watercourse 3-l in the Fire District #l drainage basin, according to a City of Tukwila inventory.

This wetland, which comprises a herbaceous layer within the floodplain of the creek, is surrounded by
forested, non-wetland slopes. The creek and associated wetland provide flood control and wildlife
habitat. West Fork Riverton Creek (AR-18) in Segment E is in a culvert under Tukwila Intemational
Boulevard in its potentially affected area; elsewhere, the creek flows through a forested riparian
corridor with a 100 ft buffer. Upstream and downstream of the crossing, the riparian wetland is within
the floodplain of the creek and may serve to aid in the control of erosion, flooding, and storm water.

The stream and forested buffer provide habitat for birds, mammals, macroinvertebrates, and

amphibians. The headwaters of Gilliam Creek (AR-41).are located next to SR 518 nearTukwila
International Boulevard The natural channel is culverted and piped at several locations, including SR

51 8, I-5, and I-405, until it discharges into the Green River northeast of Southcenter Mall in Segment

E. The riparian wetlands adjacent to SR 518 (AR-41) and Southcenter Mall (AR-36) offer limited
habitat yet serve as a local wildlife corridor. They also provide storm water and erosion control
functions. Bow Lake (AR-44) in Segment F collects runoff from SeaTac's downtown area and has a

piped outlet to Des Moines Creek. The lake provides habitat for a variety of waterfowl and resident

fish species. The wetland fringe surrounding the lake supplies additional habitat for small birds,
mammals, and amphibians. These wetlands function to control erosion and improve water quality.

Hydrologically connected wetlands

Wetlands with hydrological connections include those that are not immediately adjacent to a

water body, but which have a surface connection to a lake, river, or stream. All the potentially

affected wetlands classified as hydrologically connected are located in Segment E. The Norfolk
drainage (AR-12) and aquatic resources associated with the intersection of Tukwila International
Boulevard and SR 599 (AR-14, 15, l6) drain to the Duwamish River. An unnamed seep (AR-40)
adjacent to SR 518 and Crystal Springs (AR-38, 37) along SR 518, I-5, and 1405 drain to Gilliam
Creek. These drainages offer limited wildlife habitat and convey storrn water and baseflow that

hydrologically support the Green River drainage basin. The hillside seep (AR-25) at the toe of the

slope between MLKJT. Way S. and Beacon Hill Coal Mine Road drains through a constructed

channel to AR-24. The densely forested hillside supplies a valuable wildlife habitat and travel

corridor.

Isolated wetlands

Seventeen of the 44 potentially affected aquatic resources are isolated wetlands, of which 14 are

located in Segment E. Most of these aquatic resources are remnants of the Green River, Duwamish
River, or Black River floodplains. In these areas, urbanization and placement of fill have eliminated
the historic watershed hydrological connections, including connections to the floodplains. Other than

storm water detention and minimal wildlife habitat, these wetlands offer little hydrological or

biological support. One exception is the isolated wetland at the northeast corner of the Washington

Memorial Cemetery (AR-42) in Segment F. Wetland AR-42, which has peat soils, functions as a

recharge area for Gilliam Creek and provides storm water detention for runoff from adjacent property.
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(KCM 1993). Water level fluctuations of over 3 ft are evident, and the wetland, no longer

dominated by sphagnum moss, has become a scrub-shrub/forested wetland that furnishes good

songbird habitat.

4.7.1.4 Fisheries

The light rail study area lies in the lower reaches of the Lake Washington and Green River

drainage basins, and crosses the Lake Washington Ship Canal (Portage Bay and Lake Union) and the

Duwamish/Green River, respectively. These major water bodies and their tributaries provide habitat

for both anadromous and resident fish.

Description of Fish Habitat

Eight anadromous and 23 resident fish species are expected to occur within the study area. The

Ecosystems Technical Back-up identifies these species and describes their occurrence in the Lake

Washington and/or Green River drainage basins, their seasons of use, and habitat requirements

(Eschmeyer et al. 1983; Wydoski and Whitney 1979).

Figures 4.7-l through 4.7-6 illustrate the lakes, rivers, and streams that provide fisheries habitat

within the study area. Major water bodies in the vicinity of the study area include Lake Union/Portage

Bay in Segment B, and the Duwamish/Green River corridor in Segment E. Other smaller water

bodies that provide fish habitat include South Fork Thornton Creek in Segment A; Riverton Creek,

Southgate Creek, the Black River, and Gilliam Creek in Segment E; and Bow Lake and Angle Lake in

Segment F.

Segment A in the northem end of the study area includes the headwaters of South Fork Thornton

Creek, which drains into Lake Washington. The fish habitat in this creek downstream of the project

corridor, is suitable for resident fish such as cutthroat trout, western brook lamprey, and sculpins. In
addition, rainbow trout and a small number of coho and chinook salmon enter South Fork Thornton

Creek from Lake Washington (Schneider 1999 personal communication).
Fish habitat in Portage Bay and Lake Union (Segment B) consists of freshwater lake habitat with

a highly developed shoreline containing marinas, houseboats, boat maintenance facilities, and other

water-dependent businesses. This development, dominated by pilings and docks, shades the bottom

and limits aquatic vegetation growth. Historical discharges of industrial pollution and storm water

runoff have contaminated much of the bottom sediments, although the surface water quality is rated

"good," resident fish typically use this habitat including bass, crappie, pumpkinseed, perch, three-

spine stickleback, catfish, and sculpins. Adult anadromous salmon and trout use this area for in-
migration, while juveniles use it for out-migration.

The project may affect fish habitat in a portion of the Duwamish/Green River corridor lying in
Segment E, consisting of a riverine environment lined by levee embankments. A portion of the

Duwamish River in Segment E (from river mile 6.5 to l0) has fluctuating estuarine conditions created

by the saltwater wedge that extends upstream from Elliott Bay along the river bottom. The saltwater

wedge influences the fish distribution in the Duwamish River based on their salinity tolerance.

During the spring out-migration of juvenile salmonids, the salinity gradients created by this saltwater

wedge provide conditions that fish prefer for acclimating to the estuarine conditions and completing

their metamorphoses. The portion of the Duwamish River near Riverton Creek could be especially

important for acclimation of juvenile salmonids, but it currently lacks off+hannel rearing habitat.

Industrial and commercial facilities, parking lots, a golf course, railroad tracks, and bridge crossings

border the shoreline of the Duwamish River in Segment E, and riparian vegetation occurs sporadically

along the banks of the Duwamish/Green River in this segment. Site visits revealed a tree canopy of
black cottonwood, big leaf maple, and red alder; a shrub layer dominated by Himalayan blackberry

and Scot's broom; and herbaceous species such as reed canary grass and Japanese knot weed. These

features provide streambank stabilization, shading, recruitment of large woody debris, and habitat for
invertebrate food sources for aquatic species - all of which are beneficial to fish. The bottom
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sediments are mostly fine-grained materials (silt and sand) that are inadequate for spawning but will
support benthic invertebrates as a food source for rearing juvenile fish. The channel lacks large
woody debris as cover for juveniles. Classes of resident fish that typically use this habitat include
flounder, lamprey, whitefish, minnow, sucker, perch, stickleback, sculpin, smelt, and prickle back
(Muckleshoot 1995). Anadromous salmon and trout mainly use this portion of the Duwamish River in
Segment E as a migration corridor, while juveniles may feed along the shorelines during their
acclimation to estuarine conditions.

Segment E tributary streams (Riverton Creek, Southgate Creek, Black River, and Gilliam Creek)
to the Duwamish/Green River are mainly used by resident fish, including cutthroat trout. Migration
barriers, such as culverts with flap gates, limit anadromous fish passage to these small streams. These
streams have been fragmented by development, are culverted under roads and parking lots, and
receive stormwater runoffthat causes high peak flows and low base flows. A few adult salmonids
spawn in these tributaries, but there is limited off-channel rearing habitat for juvenile salmonids
during their out-migration. Ongoing efforts by the City of Tukwila to increase the number of coho
salmon using the Riverton and Southgate Creeks includes incubation and planting of eggs and
restoration of spawning and rearing habitat. Resident fish expected to inhabit these streams include
lamprey, carp, pea mouth, sucker, three-spine stickleback, and sculpins. Cutthroat trout have also been
identified in Riverton Creek downstream of its crossing underneath Tukwila International Boulevard
(Schneider 1999 personal communication).

Fish habitat in Bow and Angle lakes in Segment F consists primarily of freshwater lake habitat
with a shoreline bordered by residential development and boat docks. Both lakes are shallow and
have aquatic vegetation that supports resident fish such as rainbow tout, largemouth bass, black
crappie, pumpkinseed, yellow perch, three-spine stickleback, catfish, and sculpins @es Moines 1997).
Bow Lake serves as the headwaters of Des Moines Creek. Within the study area, the stream is piped
underneath International Boulevard and offers no fish habitat. Portions of Des Moines Creek
downstream of the study area do provide habitat for pumpkinseed fish, largemouth bass, resident and
sea-run cutthroat trout, coho salmon, and steelhead (King County 1997). Angle Lake has an outlet on
the eastern side of the lake, but the drainage basin for this lake is outside the study area.

Threatened and endangered fish species (including species ofconcern)
The NMFS recognizes two federally listed and candidate anadromous fish species occurring

within the light rail project corridor. Chinook salmon (Oncorhynchus tshawytscha - Puget Sound
stock, a tlneatened species), and coho salmon (O. kisutch - Puget Sound/Strait of Georgia stock, a
candidate species), are present in the Lake Washington and Green River drainage basins and migrate
through the project area. Adult coho salmon spawn in some of the tributaries to the Green River
within the project area and juvenile coho and chinook may rear in these streams.

The USFWS recognizes several non-anadromous federally listed fish species as potentially
occurring within the light rail project corridor. Bull trout (Salvelinus confluentus - Coastal Puget
Sound stock) is proposed for listing. Two other species of concern may also be present River
lamprey (Lampetra ayresi) and Pacific lamprey (L. tridentata) (USFWS 1998). Bull trout are not
expected to occur in the project area based on their habitat preference for cold, well-oxygenated
mountain stre:rms (WDFW 1997). T:he rwo lamprey species may be present in the project area during
adult migration to upstream spawning areas and as juveniles rearing in the bottom sediments. As
species of concern, neither Lamprey species were required nor recornmended to be considered in a
BA.
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Table 4.7-l
Potentially affected aquatic resources in the Link project

Aquadc Resource --
(Air) Number Name Segment/ Alternatlve Local Jurlsdlcfon

Classlllcatlon

Locgl State 
AffectedAreaType

AR.1
AR.2
AR-3
AR.4
AR-5
AR-6
AR-7
AR.8
AR-9
AR.lO

AR-II
AR.I2
AR.13
AR-I4
AR-I5
AR-16
AR-17
AR-I8
AR-19
AR.2O
AR.2I
4R.22
AR.23
AR.24
AR-25
AR-26
AR-27
AR-28
AR.29
AR-30
4R.31
AR-32
AR-33
AR-34
AR-35
AR-36
AR-37
AR-38
AR-39
AR-40
AR-4I
AR-42
AR-43
AR-44

S. Fork Thomton Creek and riparian wetland
Iake Union/Po'rtage Bay
Trenton Street S./IVlll( Jr. Way S. wetland
Industrial Park Maintenance Site wetland
Boeing Access N.W. wetland
Boeing Access N.E. wetland
Boeing Access S.W. wetland
Boeing Access S.E. wetland
Seattle Police Gun Range Maintenance Site wetland
Duwamisb Rivercrossing at SR 599/Tukwila
Intemational Blvd.
Duwamish River crossing at E, Marginal Way /115' ST
Norfolk drainage wetland
MLKJT. Way S. seep
Tukwila Intemational Blvd./SR 599 interchange stream
Riverton Creek at Tukwila htemational Blvd./SR 599
Tukwila Intemational Blvd./SR 599 interchange seep
Tukwila Intemational Blvd./SR 599 interchange wetland
West Fork Riverton Creek and riparian wetland
Southgate Creek at Duwamish River
East Fork Riverton Creek
North Fork Southgate Creek
Middle Fork Southgate Creek
Inventoried water resource 3-l and riparian wetland
Beacon Hill Coal Mine Road unnamed creek
Beacon Hitl Coal Mine Road hillside seep

Duwamish River Pinch at Interurban
Duwamish River Crossing atMonster Road
Black River Crossing
Pipefiter's Union wetlands
Fort Dentweuand
longacres 3 wetland
longacres I wetland
Longacres 2 wetland
Green River Crossing at Shander
Green River Crossing at Baker
Gilliam Creek and riparian wetlands at Southcenter
I-5/I-405 Crystal Springs and riparian wetland
Crystal Springs and riparian wedand
SR 518 seep
SR 518/42"o Avenue S. seep
North Gilliam Creek and riparian wetlands at SR 518
U-Save wetland
Washington Memorial Cemetery irrigation pond
Bow [.ake and riparian wetland

City of Seattle

City of Seattle
City of Seattle
City of Seaftle./City of Tukwila
City of Tukwila
City of Tukwila
City of Tukwila
City of Tukwila
City of Tukwila
City of Tukwila

City of Tukwila
City of Tukwila
City of Tukwila
City of Tukwila
City of Tukwila
City of Tukwila
City of Tukwila
City of Tukwila
City of Tukwila
City of Tukwila
City of Tukwila
City of Tukwila
City of Tukwila
King County
King County
City of Tukwila
City of Tukwila
City of Renton
City of Renton
City of Tukwila
City of Tukwila
City of Tukwila
City of Ttrkwila
City of Tukwila
City of Tukwila
City of Tukwila
City of Tukwila
City of Tukwila
City of Tukwila
City of Tukwila
City of Tukwila

River
Hydrologically connect€d wetland
Isolated wetland
Hydrologically connected wetland
Riparian wetland
Hydrologically connected wetland
Isolated wetland
Riparian wetland
Stream
Stream
Stream
Stream
Riparian wetland
Stream
Hydrologically connectpd wetland
River
River
River
Isolated wetland
Isolated wetland
Isolated wetland
Isolated wetland
Isolated wetland
River
River
Riparian wetland
Riparian wetland
Riparian wetland
Isolated wetland
Hydrologically connected wetland
Riparian wetland
Isolated wetland
Isolated wefland
Riparian wetland

AIIA
AIIB
AlID
AIIE
EIIEz
EIIEz
EIIEz
EIIEz
EI
E1

E2
E3
E3
EI
E1
EI
E1
EI
E2
E1
E1
E1
E3
E3
E3
E2
E3
E3
EUE3
EUE3
E2
E3
E3
E3
E2
E2
EUE3
EUH
E2IE3
E2IE3
EUE3

NA

Type 3

Type2
Type2
Type2
Type2
Type 3

NA

NA
TvIn-2
Type 3

Type 3

Type 3
Type 3
Type 3

TW2
NA
NA
NA
NA
Type2
NA
Class 2
NA
NA
NA
Category 2
TypeZ
Type 2
Type I
Type I
NA
NA
Type2
Type 3

Typ" 3
Tvpz
Type 3

Type2
Class 2

Class 3

ilI
NA
u
m
UI
m
m
u
UI
NA

Riparian wetland
take
Isolated wetland
Isolated wetland
Isolated wetland
Isolated wetland
Isolated wetland
Isolated wetland
Isolated wetland
River

$

(

NA
UI
TV
m
ilI
UI
m
II
NA
NA
NA
NA
Iu
NA
II
NA
NA
NA
UI
rV
m
m
ilI
NA
NA
II
m
m
Iu
ilI
UI
u
IV
il

All F except F2.1, F2.2 and,F2.3 City of SeaTac
All F except F2. l, F2.2 and F2.3 City of SeaTac
F2.2

Notes: I Aquatic resource (AR) numbers conespond to numbers indicated on Figures 4,7-1 through 4.7-6.

City ofSeaTac Class 2



Endangered Species Evaluations are included in the Ecosystems Technical Report, covering
chinook salmon and coho salmon, as well as bull trout. This analysis is also being used to
concurrently prepare Biological Assessments as requAed by the Endangered Species Act. Section 7 of
the Endangered Species Act requires all federal agencies (in this case, FTA) to consult with the
U.S. FWS and the NMFS if they determine that any action they fund, authorize, or carry out may
affect a listed species or designated critical habitat. Federal agencies are required to prepare a
Biological Assessment (BA) for major construction projects. Major construction projects include any
major federal action, which significantly affects the quality of the human environment (requiring an
EIS). The purpose of a BA is to identify any proposed or listed species, which are likely to be
affected by the proposed construction project. The BA evaluates the potential effects of the proposed
action on listed and proposed species or habitats and proposes conservation measures to minimize
those impacts.

4,7,2 lmpacts

4.7.2. I Impacts from Roate Alternatives

Potential long-term ecosystem impacts include the amount and type of wetland filled, the amount
and type of vegetation removed, and the amount and type of wildlife and fish habitat affected. Table
4.7-2 summarizes the long-term impacts on wetlands, wildlife, and fish for each route alternative,
station options, and the maintenance base sites. Construction impacts are discussed in Section 4.17.'7 .

Potential long-term project impacts on wetlands include loss of wetland acreage and reductions in
wefland functions and values. These wetland impacts may occur directly from excavation and filling
or indirectly from clearing vegetation, changing surface water drainage patterns, or reducing
groundwater recharge. Excavating or filling wetlands would be considered a significant impact and
would require permits and mitigation. Shading from elevated structures would affect wetland
vegetation similar to a dense tree canopy, and in most instances it can be considered a minor impact.
Potential vegetation and wildlife impacts include loss of habitat caused by altering or eliminating plant
communities, fragmenting wildlife corridors, and displacing wildlife due to increased hriman
disturbances. The magnitude of these impacts on wildlife differs depending on the species and their
tolerance of human disturbance. Loss of unique habitat types or habitats used by threatened and
endangered wildlife species would be considered a significant impact. Potential long-term impacts on
fish habitat could include incremental increases in water temperatures and reduction in large woody
debris recruitment resulting from loss of riparian vegetation, Iocalized bank scouring caused by
placing piers in river channels, potential increases in predation onjuvenile fish in riprap areas
underneath bridges, and incremental changes in water quality due to stormwater runoff. Impacts on
habitat for threatened and endangered fish species would be considered significant and would require
mitigation.

Segment A (Northgate to University District)
All four alternatives for Segment A lie in a sparsely vegetated urban environment. Long-term

impacts on ecosystems are expected to be minor. The alternative locations for the Northgate Station
(Options A, B and C) would have slightly different impacts on South Fork Thornton Creek and its
associated wetland (AR-l). Station Option A would shade a larger portion of wetland habitat
associated with Thornton Creek than Station Option B and C, which both shade the same amount of
wetland area. All station options could increase pollutant runoff to Thornton Creek, but storm water
detention and treatrnent facilities would minimize this impact. Elevated tracks from the Roosevelt
Station under Alternatives A2.1 and A2.2 would remove several mature trees on Ravenna Boulevard.
No long-term impacts on threatened or endangered wildlife or fish species would result from these
alternatives, as long as additional stonnwater runoff generated from new impervious surfaces would
be detained and treated as required (see Section 4.8 Water Resources).
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Segment B (University District to Westlake Station)

Long-term impacts on vegetation and wildlife habitat within Segment B are expected to be minor.
For the most part, this segment is moderately vegetated by ornamental and native species, which
provide limited value to wildlife. The permanent loss of mature trees used by songbirds as nesting

and foraging habitat would occur under all alternatives for station entrances at N.E. 45e Street and for
a vent shaft on the south side of SR 520. Alternative B2.1 would also remove mature trees on

Campus Parkway. Replacement habitat would likely be provided by ornamental plantings

surrounding the new station entrances and elevated tracks.

Alternative 82.1 crosses Portage Bay adjacent to a peregrine falcon roosting site on the I-5 ship
canal bridge. Rail operations are not expected to adversely affect the peregrines, because noise levels
would likely not increase more than 1 decibel (dBA) from existing noise levels of 72 to 76 dBA.

Operation of the light rail on a bridge over the ship canal under Alternative B2.1 is not expected

to have any long-term impacts on Chinook salmon or other sensitive fish species. Shading would not
impact fish habitat. The operation of Alternatives Bl (preferred alternative) andB2.2 are not expected

to have any impacts on fish or falcon habitat.

Segment C (Westlake Station to S. McClellan Street)

Segment C alternatives are located in a sparsely vegetated urban environment. No long-term
impacts on wetlands and fish would occur under any of the Segment C alternatives. Relatively minor
impacts on wildlife habitat would occur under Alternatives Cl.I, C1.2, CI.3, C1,4, C1.5, or C3.

Under Alternatives Cl.1, C1.2, C1.3, C1.4, and Cl.5, cut-and-cover construction for tunnel portals
would replace 10,150 ft2 of deciduous forest on the East Duwamish and Cheasty Greenbelts with
shrubs and trees. Under Alternative C3, cut-and-cover construction for the western tunnel portals

would replace 6,400 t of deciduous forest on the East Duwamish Greenbelt with shrubs and trees.

This change in vegetation may cause some wildlife to relocate or perish. Other wildlife would be

expected to return to these sites once the vegetation is established.

An active peregrine falcon nest sits atop the Washington Mutual Tower on Third Avenue in
downtown Seattle. Operation of the light rail system at this location would occur in the existing
Downtown Seattle Transit Tirnnel (DSTI) below Third Avenue. No impacts on nesting peregrine

falcons or any other threatened or endangered species would be expected.

Segment D (S. McClellan Street to Boeing Access Road)

Each of the Segment D alternatives, with the exception of Dl.1c, would permanently fill 0.11 acre

of wetland and 0.03 acre of wetland buffer (AR-3) (Table 4.7-l). Alternative D1.lc would fill 0.15

acre of wetland and 0.03 acre of wetland buffer (AR-3). Wetland AR-3 is located in a powerline
right-of-way at the northwest corner of Trenton Street S. and MLK Jr. Way S. This wetland is
periodically mowed by the Power Company, and provides limited wildlife habitat and stormwater
control functions. No long-term impacts on fish habitat would occur in Segment D. Some additional
minor impacts on wildlife eould occur under Alternatives Dl.lc, Dl.ld, D1.1e, D1.1f, D1.3, and D3.3
as a result of vegetation disturbance at the edge of two deciduous forest patches along MLK Jr. Way
S. Songbirds and small mammals using these trees would be permanently displaced and some may
perish. Alternative D3.4 does not require the removal of any deciduous trees, and no additional
impacts on urban wildlife habitat are expected. TWo active bald eagle nests are located in Seward
Park on I-ake Washington, approximately 1.5 miles from the light rail alternative routes. Due to the

distance from the light rail routes and the density of large trees buffering the eagle nesting sites, no
disruption of nesting activities is expected from light rail operation under any of the segment

alternatives.
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Segment E (Tukwila)

Ecosystem impacts under Alternatives 81.1 (preferred alternative) andEl.Z would include loss of
approximately 2.02 acres of wetland and 1.57 acres of associated wetland buffer, loss of
approximately 1.57 acres of deciduous forest used by urban songbirds. Potential impacts on fisheries
habitat are also possible due to loss of riparian vegetation and incremental changes in water quality
from stormwater and pollutant runoff (Table 4.7-2). These impacts would result from new elevated
fiack over the Duwamish River and Riverton Creek and its riparian wetlands; placement of tracks in
wetlands and on forested slopes; and filling for the Boeing Access Road Park-and-Ride lot.
Altematives El.l (preferred alternative) and.El.Z would also affect the planned Riverton Side
Channel Project, which is designed to increase juvenile salmonid access to off-channel rearing habitat
in Riverton Creek and add habitat features to the creek channel to improve the available habitat
(Watershed Restoration Group 1998). Preliminary designs for the elevated track spanning this area
indicate that the light rail tracks would parallel the eastern side of the Riverton Creek Side Channel
project for 200 ft from its confluence with the Duwamish River. The tracks would then cross Riverton
Creek as the tracks continue south and Riverton Creek continues east. The bottom of the structure in
this area would be approximately 50 ft above the 100 year flood elevation. While trees could not be
planted within 30 ft of the centerline of the tracks, other shrub and emergent species that provide
important riparian functions could be planted below the tracks to mitigate this impact on the Riverton
Creek Side Channel project.

The potential impacts on fish habitat from the Alternative El.1 (preferred alternative) and E1.2
bridge depend on the locations of foundations and piers. Current designs indicate that piers for the
Tukwila International Boulevard bridge over the Duwamish River can be located landward of the
river's 100-year floodway boundaries. This would avoid waterway constriction and strearnbank
scour, thereby eliminating any potential long-term impacts on fish habitat. Proper collection,
detention, and disposal of stormwater runoff from the elevated structure would minimize long-term
impacts on fish habitat in the Duwamish River resulting from the additional impervious surface. The
proposed bridge structure would require clearing riparian trees within 30 feet of the centerline of the
tracks. However, the bridge span would be approximately 40 ft above ground level at this location
and riparian plantings with native shrubs and herbs would mitigate this impact. Culvert extensions on
Tirkwila International Boulevard, at the Riverton and Southgate Creek crossings, would not affect
salmonid habitat. Some resident fish habitat may be lost due to the culvert extension at Riverton
Creek. Detention and treatrnent of stormwater runoff from new impervious surfaces in the Riverton
and Southgate basins would minimize long-term impacts on fish using these systems.

Ecosystem impacts under AlternatweB2 would include filling 1.54 acres of wetland area and 1.43

acres of wetland buffer, loss of approximately 5.0 acres of deciduous forest along I-405 and SR 518,
removal of 20 or more mature trees along the Duwamish/Green River, and potential disturbance of
fish habitat through the loss of riparian vegetation and incremental changes in water quality (Table
4.7-l). These impacts would result from three bridges over the Duwamish River and one bridge over
the Black River; placement of tracks in wetlands and on forested slopes; and placement of tracks in
the floodplain of Gilliam Creek (Table 4.7 -I). Loss of deciduous forest permanently displaces forest-
associated wildlife including hawks, warblers, woodpeckers, and small mammals. A few of these

animals would move to other areas, but others would perish if nearby habitats are fully occupied.
Light rail operations near the Black River would not be expected to affect the heron rookery located
one-half mile fromAlternatives E2 and E3 (Thompson 1998 personal communication).

The potential impacts on fish habitat under AlternatveE2 would be greater than under
Alternatives Fl.l,El.z, or E3 because E2 adds more new bridges over major and minor fish-bearing
water bodies. In addition, ttre extent of at-grade and elevated track to be constructed near surface
waters fotE2 would require extensive vegetation removal and create new impervious surface areas.
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Alternative E2 would cross the Duwamish/Green River three times (at S. I15ft Sneet, S. 143'd

Street, and Baker Boulevard) in addition to one crossing over the Black River. Preliminary designs

indicate that the S. 143'o Street crossing of the Green River would require one pier in the 100-year

floodway. The S. 115ft Street crossing would require either four piers in the 100-year floodway
(including two within the normal-stage waterway of the Duwamish River, or no piers in the 100-year

floodway, depending on the selected bridge design. In-water piers would be circular or elliptical in
section to minimize potential fish habitat impacts, such as increased stream bank erosion resulting

from altered flow patterns around the piers. Piers within the 100-year floodway could increase

erosion and scour during high-flow events, leading to increased turbidity and nutrient loading.

Alternative E2 would also affect salmonid habitat in Gilliam Creek at Southcenter Boulevard through

both vegetation removal and the potential placement of piers in the creek channel or its floodplain.
Piers in the channel or floodway of Gilliam Creek, along with vegetation removal, would increase

erosion and scour during high-flow events, leading to increased turbidity and nutrient loading. The

headwaters of Gilliam Creek along SR 518 would also be affected through extensive vegetation

removal on the forested slopes.

Alternative E3 impacts would include loss of 1.61 acres of wetland area and 2.57 acres of wetland

buffer; loss of approximately 12.0 acres of deciduous forest habitat along MLK Jr. Way S. and SR

518; removal of 3 to 4lalrge fees along the Green River; potential impacts on fish habitat caused by

removal of riparian vegetation; and increases in new impervious surface areas, and the resulting

incremental increases in pollutant and sediment loading (Table 4.7-2). Wetland and wildlife impacts

associated with this alternative would be similar to those described for AlternativeEZ; however,

Alternative E3 would displace agreater amount of wildlife due to the greater area of forest removed.

Potential impacts on fish habitat associated with Alternative E3 would be greater than with
Alternatives El.1 (the preferred alternative) andEI.2, because Alternative E3 proposes a greater

number of bridge crossings, and a greater amount of vegetation removal and new impervious surface

area in the Duwamish River basin. Alternative E3 includes two new bridges over major and minor
fish-bearing water (Green River at Strander Boulevard and Black River), with no fack construction

immediately adjacent to fish-bearing waters. Alternative E3 would result in the placement of four
piers in the 100-year floodway of the Black River; however, no piers would be placed within the

normal-stage waterway for either bridge. Impacts on water quality and fish habitat at these proposed

crossings would be similar to the impacts described for the bridge's crossing under Alternative El.1
(preferred alternative) and E1.2. Alternative E3 would also affect the headwaters of Gilliam Creek

along SR 518 through extensive vegetation removal on the forested slopes.

The USFWS and the WDFW have identified the vicinity of the Duwamish/Green River as

potential bald eagle habitat. Despite the proximity of this area to other nesting territories and

wintering areas, the WDFW has identified no communal roosts, regularly occupied roost trees, or

nesting territories along the Duwamish/Green River (Negn 1998 personal communication). The

removal of a few mature trees along the river to accommodate bridge crossings, as required under
Alternatives El.l (prefened alternative), E1.2, and E3, is not likely to adversely affect bald eagles

because the area is not currently used by eagles. However, the extensive removal of mature trees to
accommodate bridge crossings and tracks under AlternanveE2 could adversely affect bald eagles by
precluding their use of the area.

Impacts on Chinook salmon in Segment E vary among the three alternatives, depending on the

water bodies involved, the number of bridge crossings, and the amount of new impervious surface

area (see Section 4.8 Water Resources). Alternative E2 would have the greatest potential impact,

followed by Alternative E3. Alternatives El.l (preferred alternative) andE|.2 would have the least

impact. The light rail bridge crossings could have long-term impacts on Chinook salmon habitat

because they would remove vegetation in riparian areas, reducing large woody debris recruitment and

increasing bank erosion. Additionally, piers in river channels could cause localized barik scouring. If
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riprap is used around piers beneath bridges it could provide desirable cover for species that prey upon
juvenile fish (Bauman 1999 personal communication).

Rrprap placement and potential changes in water quality from increased sedimentation could
result in potential long-term impacts on protected salmonids. Other anadromous fish species in the

Duwamish River and its tributaries that may be affected include coho salmon, sea-run cutthroat trout,
river lamprey, and pacific lamprey. Bull trout are not expected to use habitat within the project area.

Segment F (SeaTac)

Alternatives F3.1,F3.2, F3.3, and F4 would require 0.60 acre of tree removal along the eastern

edge of Washington Memorial Park and the loss of 0.12 acre of forested and palustrine emergent

wetland (AR-42 and AR-43) and 0.21 acre of wetland buffer. Alternative F2.2 would affect Bow
Lake (AR-44) through the loss of less than 0.01 acre of scrub/shrub wetland and 0.06 acre of wefland
buffer, loss of some riparian vegetation that provides wildlife habitat and water quality functions, and
incremental degradation of fish habitat from in-water piers and clearing of littoral vegetation. South

SeaTac Station Option A would remove 5.0 acres and station options B and C would remove 4.0 acres

of trees and dense shrubs. Most raptors, songbirds, and small mammals would be permanently
displaced and some may perish. South SeaTac Station options D, E, and F would remove 0.60 acre of
urban songbird habitat, resulting in the permanent displacement of these species. No long-term
impact on wetlands or fish habitat is expected under the other alternatives in Segment F.

None of these alternatives would be expected to affect the bald eagle nesting territory at Angle
I-ake. No impacts on threatened and endangered fish species are expected to result from any of the
alternatives in this segment.

Maintenance Base Sites

Maintenance Base sites Ml-A, M1-8, Ml-C, Ml-D, and Ml-E would not affect wetlands,

wildlife, or fish resources. Potential impacts on wetlands at site M2 include a reduction of the buffer
surrounding wefland AR-4. No long-term impacts on fish and wildlife would occur at site M2.
Maintenance Base site M3 would cause impacts on the buffer of wetland AR-9. Increased runoff from
additional impervious surface could potentially affect wetland AR-9. Site M3 would have no impacts

on fish resources.

4.7.2.2 System-wide Ecosystem Impacts

Depending on the alternatives selected, the N.E. 45ft Street to SeaTac alignment could fill up to
2.29 aqes of wetland and 2.81 acres of wetland buffer, remove between 8 and 17 acres of other
wildlife habitat, including riparian habitat, and impact fisheries in up to six locations on major rivers
or water bodies. The preferred alternative would frll2.13 acres of wetland and 1.60 acres of wetland
buffer, remove up to 2.0 acres of wildlife habitat, and impact fisheries at 4 locations including Portage

Bay, the Duwamish River, and tributaries to the Duwamish River. Under MOS A, no impacts on

wetlands or fish habitat would occur. Approximately 0.34 acre of deciduous forest would be

removed. MOS B would fill up to 0.15 acre of wetland. No impacts on fish habitat would occur
under MOS B or MOS C. Approximately 0.34 acre of deciduous forest would be removed. In
addition, some urban songbird habitat would be lost. MOS C would have no impacts on wetlands or
wildlife.

Total ecosystem impacts for the Northgate to SeaTac system would be similar to those described
for the N.E. 45th Street to SeaTac Alternative. The only additional impacts would be minor effects to
Thornton Creek and associated wetlands near Northgate.

The No-build Alternative would avoid the impacts associated with light rail construction and

operation. However, because the regional and local land use and transportation plans are dependent

on increased high-capacity transit, No-build could result in the need to revise those plans. No-build
would likely reduce the region's ability to meet residential and employment density goals, thereby
requiring greater land area to accommodate regional population and employment growth. This would
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result in ecosystem impacts in other locations. No-build would result in higher automobile use

(measured in VMT) which would increase impacts to surface water quality in wetlands and other
aquatic resources.

4.7.3 Mitigation
Recommended mitigation for ecosystem impacts is based on a hierarchy of avoiding, minimizing,

and compensating for unavoidable adverse impacts.

At the very beginning of the project, avoidance of impacts on ecosystems'is an important
component of alternative development and design. Alignment alternatives were developed based on

numerous constructability issues, including the presence of sensitive areas. Where possible, sensitive

areas were avoided. Where avoidance was not possible, designs were modified to minimize impacts

on ecosystems. Preliminary designs for the light rail project incorporate several design features

intended to reduce or avoid impacts on ecosystems. Some of the design modifications made

specifically to reduce impacts on sensitive areas include: placing piers outside the river floodway
channel (most crossings); using pre-cast girders for the bridge spans; using elevated racks vs. at-grade

tracks to reduce wetland impacts, using a central pier design for elevated tracks, which has a smaller
footprint and can be placed right or left of center to avoid placement in wetlands, and installing
stormwater collection facilities along the tracks.

Impact minimization would be achieved by implementing best management practices @MPs) and

monitoring these practices to make sure they are in place and functioning effectively. Impact
minimization could also be achieved by: selecting an alternative or station with fewer ecosystem

impacts; reducing the footprint of a facility; performing work in and around wetlands from an existing
roadway or upland site; and providing stormwater detention and treatrnent for all new impervious
surface areas.

Some impacts may be unavoidable and would require compensatory mitigation for the resulting
permanent loss of habitat, especially in Segment E, where the gteatest impacts on ecosystems would
occur. Where impacts are unavoidable, mitigation could be provided by creating, enhancing, and/or
restoring aquatic resource habitat similar to what was lost. This may occur at the same location as the

impact or in the same localized drainage basin as the affected wetland or resource. Sites in the

immediate vicinity are preferred over sites upstream or downstream or within other drainage systems.

These criteria may be difficult to meet in the portion of Duwamish/Green drainage basin affected by
the light rail projec! because the river corridor in this area is highly developed, has few natural open

spaces, and is tightly constrained by transportation and utility conidors. Suggested mitigation in
Segment E is discussed below. Mitigation for unavoidable aquatic resource impacts can also include
off-site improvements or mitigation banks.

Within all segments of the light rail corridor, trees removed from street-rights-of-way or city
parks would require permits and replacement. Further, stormwater detention and treatment for all new
impervious surfaces would minimize impacts on streans, wetlands, and fish habitat. Within the City
of Seattle, all city stormwater requirements would be met for new impervious surfaces. Outside of
Seattle, KCSWM l.evel2requirements will be met for stormwater detention and fteatment for new
pollutr ng impervious surfaces.

Compensation requirements for wefland impacts in Segment D could be partially accomplished
on site by removing invasive non-native shnrbs and planting with native wetland species. Remaining
requirements could be met at another location identified by permitting agencies. Because many of the

wetlands potentially affected by the light rail in Segment E have been disturbed and encroached by
development, on-site enhancement and restoration may provide suitable mitigation. Within the

vicinity of AR-8, which would be affected by the proposed Boeing Access Road park-and-ride,
wetlands such as AR-7, directly to the west of AR-8, could be restored. For example within AR-7, fill
from previous activities could be removed and replanted with native wetlands species. Large areas of
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the wetland also contain garbage that could be removed from the site. Invasive species such as

Himalayan blackberry, which are encroaching the wetland, could also be removed and these areas

could be planted with native wetland species.

Mitigation should take into consideration of the Federal Aviation Administration (FAA) Advisory
Circular - Hazardous Wildlife On or Near Airports (1997). The guidance advocates limiting activities
that atEact wildlife, especially birds, within 10,000 ft of an airport with turbine-powered aircraft. The
limited activities include wetland mitigation. Wetland AR-7 is directly in the flight path of Boeing
Field and only 3,700 ft from the end of the runway. When choosing specific wetland athibutes, care

should be taken to restore or enhance the wetland in manner that does not attract birds, particulady
migratory waterfowl.

Remaining mitigation requirements for wetland impacts could be met in conjunction with
compensation requirements for impacts, if any, on fisheries habitat in the Duwamish/Green River and
its tributaries. Mitigation may include riparian plantings, stream channel habitat improvements,
wetland restoration, or riparian restoration within the following systems: Duwamish/Green River,
Riverton Creek, Southgate Creek, or Gilliam Creek. Impacts from bridge crossings could be mitigated
by planting native species in the riparian corridor in the vicinity of the crossing. Impacts on fish
habitat from culvert extensions could be mitigated by conducting in-stream habitat improvements.
Impacts on threatened and candidate fish species could be mitigated by funding a habitat restoration
project in the same basin as the impact. Many priority salmonid habitat restoration projects have
already been identified by federal, state, and local agencies such as those identified by the Watershed
Restoration Group (1998) and the U.S. Army Corps of Engineers.

4,7.4 Signifieant Unavoidable Adverce lmpacts
Significant unavoidable adverse impacts on ecosystems include filling between 1.65 and2.29

acres of wetland and 1 .46 and 2.8 I acres of wetland buffer, and removing mature trees within riparian
habitat along the Duwamish River (depending upon the route alternative). The total wetland impacts
under the preferred alternative are estimated to be 2.13 acres of wetland fill and 1.60 acres of wefland
buffer impact. None of the alternatives can completely avoid wetland impacts. However, identified
mitigation measures could replace, and possibly increase, the functional values these wetlands and
buffers provide.
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Table 4.7-2
Summary of long-term impacts to wetlands, wildlife, and fish resources by route alternative.

Segment
Alternative

Wetlandsl Wildlife/Vegetation2 Fisheries

Northgate to University District
At.l

Al.2
A2.r

Option A shades a greater portion of
riparian wetland (AR-l) thao Option B

Same as Alternative A1.l
Same as Alternative Al.l

No impact

No impact

[,oss of mature trees on Ravenna Blvd.
Same as Alternative A2.lA2.2 Same as Alternative Al.1

Small loss of riparian vegetation in headwaters of South Fork Thornton
Creek. Incremental changes in water quality due to storm water and
pollutant runoff at station sites.

Same as Alternative A1.1

Same as Alternative A1.1

Same as Alternative A1.l
University District to Westlake Station
81(pref.)

B2.l

82.2

No impact

No impact

No impact

Incremental loss of urban songbird habitat caused by
removal of up to 10 mature trees at N.E. 45'n Street
Station (all options). Removal of 5 to 6 fu trees for
vent shaft sit6 at SR 520 and 10s Ave. N.E.

In addition to B I impacts, loss of mature trees along
Campus Way
Same as Allernative Bl

No impact

Incremental changes in water quality due to stormwater and pollutant
runoff at one bridge crossing over Portage Bay

No impacts
NJA

Westlake to S. McClellan Street
Cl.l,Cl,2, No impact
cI.3,ct.4,
cl.5
c2.3
c2.4
c3

Replacement of 10,150 ft" of deciduous forest with
shallow-rooted trees and shrubs.

No additional impact to wildlife or vegetation

No additional impact to wildlife or vegetation

Replacement of 6,400 ftz of deciduous forest with
shallow-rooted trees and shrubs.

No impact

No impact

No impact

No impact

No impact

No impact

No impact

S. McClellan Street to Boeing Accoss Road
D1.1, (D1.1d, Fill = 0.11 acre (AR-3)
Dl.le, Dl.lf) Buffer loss = 0.03 acre
prer.)

Incremental loss of urban deciduous forest habitat near
Beacon Hill greenspace
Fragmentation of powerline migration corridor by bus
staging area at S. Henderson Station

Same as Alternative Dl.l
Same as Alternative Dl.l
Same as Alternative D1.1

No impact

No impact

No impact

No impact

Dl.lc

Dl.3
D3.3

D3.4

Fill = 0.15 acre (AR-3)

Buffer loss = 0.03 acre

Same as Alternative D1.1

Same as Alternative Dl.l
Same as Alternative D1.1



Table 4.7-2 continued
Segment

Tukwila
E1.1 (pref.)

Et.2
E2

Wetlandsr

Fill = 2.02 acres
< 0.02 acre PEM (AR-7, AR-8)
2.0 acres PFO/PSS (AR-8, AR-17)
< 0.01 asre riparian (AR-8)
Buffer loss = 1.57 acres (AR-7, AR-8,
AR-17, AR-18), Placement of Piers in
AR-14 would result in loss of 10 ft
diameter of wetland.
Same as Alternative El.1
Fill = 1.54 acres
1.54 acres PEM (AR-7, AR-29, AR-
36, AR-37, AR-39, AR-40)
Buffer loss = 1.43 acres
Vegetation shading

Loss of 1.5 acres of urban deciduous forest habitat
along Tukwila International BIvd. near Southgate
Creek

Same as Alternative El.l
Removal of 20 or more mature trees at four sites alonq
the Duwamish/Green River resulting in the loss of
poiential perch sites for wintering bald eagles, and
foraging and nesting sites for hawlis and songbirds
Loss of 3.3 acres of deciduous forest in retained cut-
segment along SR 518
Replacement of 1.8 acres of forest vegetation by
shrub/herbaceous species in elevated segment along SR
518 and 1405.

Removal of 3 to 4 large trees at one crossing of the
Duwamish/Green River resulting in loss of potential
perch sites for wintering bald eagles, and foraging and
nesting sites for hawks and songbirds
Loss of 8.0 acres of deciduous forest in retained cut
segment along MLK Jr. Way S. and SR 518
Replacement of 4.2 ases of forest vegetation by
shrub/herbaceous species in elevated segment along
Monster Road and SR 518

Minor loss of riparian vegetation could result in minor increases in
turbidity and nutrient loading resulting from scouring and sedimentation
during flood events
Shading of Riverton Creek Side Channel Pmject and restrictions on
riparian tree plantings due to the proximity of elevated tracks.

Same as Al0ernative E1.l
Removal of 20 or more mature trees along Duwamish / Green River,
resulting in a reduction in large woody debris recruitment and increased
bank erosion
Loss of riparian vegetation could result in minor increases in turbidity and
nutrient loading resulting from scouring and sedimentation
Potential increase in predation on juvenile fish in areas with riprap-lined
banks and in the vicinity of two piers in the water
Up to 5 piers in the 100-year floodway of the Duwamish/Green River
resulting in Iocalized bank scouring
Support piers in channel or floodplain of Gilliam Creek at Southcenter
Blvd would result in increased scour and erosion during high-flow events
cauSing turbidity and nutrient loading
Removal of 3 to 4large trees along Duwamish/Green River resulting in a
reduction in large woody debris recruitment and insect production
Loss ofriparian vegetation could result in minor increases in turbidity and
nutrient loading resulting from scouring and sedimentation
Support piers in channel or floodplain ofGilliam Creek at Southcenter
Blvd would result in increased scour and erosion during high-flow events
causing nrrbidity and nutrient loading.
Four piers in the 100-year floodway of the Black River resulting in
localized scourins.

Fisheries

s
I

t\)(rl

E3 Fill = l.6l
<0.01 acre riparian (AR-23)
1.57 acres PEM (AR-13, AR-29, AR-
32, AR-39, AR40)
<0.01 acre PSS (AR-12)
0.02 acre PFO (AR-25, AR-33)
Buffer loss =2.57 acres
Vegetation shading

SeaTac
FI

F2.l

F2.2

F2.3

Buffer loss = up to 0.21 acre (AR-42,
AR43)

No impact

Fill = < 0.01 acre (AR44)
Buffer loss = 0.06 acre
Vegetation shading
No impact

Loss of 5.0 acres of forest and shrub cover and
foraging habitat for wildlife under S. SeaTac Station
option A.
Loss of 4.0 acres of forest and shrub cover and
foraging habitat for wildlife under S. SeaTac Station
opfion B.
Same as Alternative F2.1

Loss of0.60 acre urban songbird habitat at S. SeaTac

No impact

No impact

Fish in Bow Lake affected by loss of habitat from clearing of riparian and
Iittoral vegetation, and placement of piers in water. A slight increase of
pollutant runoff may change water quality.
No impact

ion E or F.



Table 4.7-2 continued
Seguent
Alternative

Wetlandsr Wildtife/Vegetation2 Flsheries

F3.1

F3.2
F3.3

F4

Fill = 0.12 acre (AR42, AR43)
Buffer = 0.21 acre (AR42, AR-43)

Same as Alternative F3.l
Same as Alternative F3.1

Same as Alternative F3:1

In addition to Alternative F2.1 impacts, loss of 0.60
acre urban songbird habitat along eastern edge of
Washington Memorial Park
Same as Alternative F3.1

In addition to Alternafive F2.3 impacts, loss of 0.60
acre urban songbird habitat along eastern edge of
Washington Memorial Park
Loss of 4.0 acres of forest and shrub cover and
foraging habitat for wildlife or loss of 0.60 acre urban
songbird habitat under S. SeaTac Station option C or
D, respectively. Loss of 0.60 acre urban songbird
habitat along eastern edge of Washington Memorial
Park

No impact

No impact
No impact

No impact

s
N Maintenance Bare Sites

Ml (Ml-A, No impact
M1-B,Ml-C,

No impact

No impact

No impact

No impact
M1-D)
l,tIz
M3

Buffer reduction in (AR-4)
ln No

krdividual wetlands named in parentheses

2Displaceurent of common urban wildlife species due to removal of non-native and ornamental vegetation is common to aII segrnents and altemadves.



4.4 WATER RESOURCES

4.4.1 Affected Environment

Project staff assessed the general conditions, land uses, hydrology, flooding, and water quality
conditions for the major drainages and surface water bodies potentially affected by the light rail
altematives. These water bodies and associated floodplains appear in Figures 4.7-1 through 4.7 -6.

4.8.1.1 Thornton Creek

Segment A routes cross the Thornton Creek basin, which drains into Lake Washington. The
headwaters of the south branch of Thornton Creek lie within the area affected by all Segment A
alternatives on the east side of I-5. Wetlands near North Seattle Community College are
hydrologically connected with Thornton Creek through a pipe that conveys water under I-5 to the
project area. The project area is almost completely covered with impervious surfaces. In this area,
Thornton Creek is conveyed - through ditches, swales, and detention ponds - to a storm pipe that
conveys flows under Northgate Mall to an open channel. Localized flooding problems occur along
First Avenue N.E. during the25-year and larger storm events (Seattle Engineering Dept. 1995).
Thornton Creek is classified as Class AA "extraordinary" by Ecology (WAC 173-2lOA). Thornton
Creek is not included on the proposed 1998 Ecology 303(d) list of impaired and threatened water
bodies, although it has exceeded fecal coliform criteria. Additional data indicate that downstream of
the study area Thornton Creek has depressed dissolved oxygen (DO) levels during sufirmer low-flow
conditions @cology 1998).

4.8.1.2 Ravenna Creek

Ravenna Creek basin drains east into Lake Washington just north of Iake Union. The proposed
routes in Segment A would cross through the Ravenna Creek watershed. However, historic
development of the basin has altered watershed drainage patterns so that some runoff that once was
directed to the creek is now conveyed to Iake Union after being collected in storm drains and
combined sewer overflows (CSOs), which, at times, overflow. Flows in Ravenna Creek now mostly
consist of seepage from springs within Ravenna Park (SvR 1997).

4.8.1.3 Lake Union

All route alternatives in Segment B cross Portage Bay within I:.ke Union, which receives water
from Lake Washington and drains into Puget Sound. The lake also receives water from adjacent
upland areas via storm drains and CSOs. Land use in this area consists mainly of commercial
development and docks on the lake's northern shore, and residential development and a few small
parks on the southern shore.

Ecology classifies Lake Union as "Lake Class." Curent$, Lake Union provides freshwater ports,
maintenance facilities, and navigation routes for recreational and commercial boats. Ecology has also
placed Portage Bay, within the study area, on the 1998 303(d) list as a threatened or impaired water
body because it exceeds sediment bioassay criteria-

4.8.1.4 Elliott Bay

The area within Segment C that lies northwest of I-90 drains into Elliott Bay, a marine
environment and part of Puget Sound, through local drainage systems and CSOs. Although Elliott
Bay will not be crossed by any of the alternatives, it receives runoff from the study area. Elliott Bay is
a major port and an important migratory route for salmonids; it also provides habitat for other fish and
shellfish species.
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4.8.1.5 Lake llashington

The area within Segment D along Rainier Avenue S. drains into I:ke Washington through local
drainage systems and CSOs (Metro 1995). Although it receives runoff generated within the sfudy

area, Lake Washington is not crossed by any of the proposed alternatives. Areas draining to the lake
are mostly developed. Lake Washington is on Ecology's 1998 303(d) list for exceeding fecal coliform
criteria. The lake, pa$ of the Cedar River system, provides important habitat for salmonids and other
fish species. It also supports many recreational activities such as boating, swimming, and fishing.

4.8.1.6 Dawamish River

The Duwamish River, the largest river system within the project areq includes two major
tributaries, the Green and Black rivers. Several smaller tributaries are also located in the system:

NorfolkDrainage Basin, Riverton Creelq Southgate Creek, Watercourse 3-1, and Gilliam Creek. The
Duwamish River also receives flow from numerous unnamed springs, seeps, and stormwater channels

within the study area. The confluence of the Green and Black rivers forms the Duwamish River,
which drains into Elliott Bay and creates an estuary at the bay's south end. Land uses within the

Duwamish River system include large commercial sites and areas of residential and rural
development.

The Duwamish River receives stormwater through CSOs from the area affected by Segment D
north of Beacon Avenue (Metro 1995). Ecology has classified the Duwamish as a Class B river from
its mouth to the Black River confluence (WAC 173-201A). Ecology has placed the Duwamish River
on the 303(d) list for exceeding numerous sediment quality standards and for exceeding DO, fecal
coliform, and pH criteria. The Duwamish River supports commercial and recreational navigation and

salmon fishing (King County 1995). An extensive trail and park system lies adjacent to the river
within the study area.

Within the study are4 upstrearn regulation, levees, and tidal fluctuation inJluence local flooding
in the Duwamish Basin.

Norfolk Drainage. Areas affected by alternatives in Segment D are in the Norfolk Drainage,

which carries runoff from urban areas along MLK Jr. Way S. Local flooding has been observed about
twice a year in a closed depression, along S. Norfolk Street, between MLK Jr. Way S. and 42"d

Avenue S. Flooding has also been observed along MLKJT. Way S. at the Seattle-Tirkwilaborder,
where drainage ditches overflow (Seattle Engineering Dept. 1995).

Riverton Creelc In Segment E, Riverton Creek drains into the Duwamish southeast of the

Tirkwila International Boulevard Bridge. The west fork lies in a natural channel with riparian
vegetation; the east fork is culverted and flows through a roadside ditch. All forks of the creek drain
an area of residential development near the headwaters and commercial development near the mouth.
Portions of the creek flow through roadside dirches, culverts, and pipes. Water quality monitoring
indicates that Riverton Creek has had high levels of fecal coliforrn" total phosphorus, turbidity, and

total suspended solids (Tirkwila 1997). Runoff from SR 599 and Tukwila International Boulevar4
which drains into Riverton Creelg has exceeded chronic standards for copper (lukwila 1997). In
addition, sedimentation is a problem primarily downstream of Tukwila International Boulevard.
because sediment eroded in the upper reaches is deposited in the Duwamish Valley (Tukwila 1997).
Riverton Creek's water quality does, however, support salmonids, and a Riverton Creek Restoration
Project, which could improve water quality and provide salmonid habitat near the mouth of the creek
is in the planning stage. The creek's floodplain has been filled, and steep banks extending from SR

599 to the creek's mouth confine high flows to the channel, thereby protecting adjacent areas from
flooding. Local flooding problems downstream of Tirkwila International Boulevard are due to
undersized or partially blocked culverts (T[kwila 1997).
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Southgate Creek. In Segment E, Southgate Creek drains northwest Tukwila and empties into the
Duwamish River southeast of the intersection of Interurban Avenue S. and 42nd Avenue S. All five
branches drain areas developed with residential and commercial uses. The north, middle, and south
forks and central drain of Southgate Creek drain through steep narrow ravines east of Ttrkwila
Intemational Boulevard. These ravines have significant erosion and incision as a result of increased
peak flows due to urban development in the upper basin. Downstream reaches have water quality
problems associated with deposition of eroded sediment (Tirkwila 1997). Water quality in Southgate
Creek was assumed to be characteristic of urbanized basins, which typically have high levels of
nutrients, hydrocarbons, and metals (Bellewe 1984,1996). However, the City of Tukwila's Fostoria
Stormwater Quality Management Plan indicated that water quality in Southgate Creek is adequate to
support aquatic life, and salmonids have been identified in the stream (Tukwila 1996). The floodplain
along Interurban Avenue S. has been filled and developed; steep banks confine the channel in this
area. The north, middle, and south forks of Southgate Creek are confined in pipes under T[kwila
International Boulevard and drain into roadside ditches or natural channels east of Tukwila
International B oulev ard.

Black River. The Black River drains southwest Renton, an area developed with dense
commercial and residential land uses. Water quality in the pump station pond and locations upstream
has been found impaired (Renton 1995; Ecology 1998). Although water quality within the areas
potentially affected by light rail has not been documented, project staff assumed water quality
problems such as temperature, metals, and fecal coliform. Local flooding does not occur in the area
because the Black River pump station regulates discharges.

Green River. The Green River watershed has the largest drainage area of the Duwamish River
tributaries potentially affected by the project. In this reach, Ecology has classified the Green River as

a Class A river. This section of the Green River has also been included on the Ecology 303(d) list due
to exceedances of criteria for dissolved oxygen, fecal coliform, temperaturen and mercury,

Extensive areas of the historic Green River floodplain have been filled and developed, and
residential and commercial developments are adjacent to the river. Green River flows are regulated
by a dam, levees, and pump stations. Local flooding that occurs in the Green River Valley is
associated with backups behind pump stations, and not from flows over levees.

Gilliam Creelc Gilliam Creek begins nem T\rkwila International Boulevard, drains east along SR
518, and empties into the Green River at the I-405 crossing. The creek is in a natural channel in some
locations; but large reaches ofthe creek are in pipes both upstream and downstream ofthe project
area. Gilliam Creek primarily receives water from urbanized areas, including Southcenter Mall, and
from seeps and springs on thehillslope south of SR 518. The creek's water quality has not been
measured, but streams in urbanizcd watersheds typically have water quallty problems from due to
hydrocarbons, temperature, biological oxygen demand, and turbidity (Bellevue 1984). Within the
study area located south of I-405 and north of Southcenter Mall, a FEMA-designated floodplain is
associated with Gilliam Creek. This area has a vegetated riparian zone and the capacity to store
overbank flows, thereby reducing local flooding problems.

Inventoried Watercourse 3-1 drains the northern portion of Tukwila east of I-5 and discharges into
the Duwamish south of I-5. The floodplain of Watercourse 3-1 supports riparian vegetation and
wetlands along the channel. Evidence of overbank deposits of sediment and debris indicate that local
flooding occurs.

4.8,1.7 Des Moines Creek

Segment F alternatives are in the Des Moines Creek drainage basin, which conveys flows to Puget
Sound. Bow Lake, which forms the headwaters of the east fork of Des Moines Creeh receives
stormwater from the surrounding basin, which is heavily developed. Historically the lake was a peat
bog; however, peat was extracted for many years and the lake was partially filled during the 1950s and
1960s for commercial development. Bow Lake is on the proposed Ecology 303(d) list of impaired
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and threatened water bodies, because of depressed dissolved oxygen due to summer algal blooms
(Parametrix 1992). Des Moines Creek enters a pipe at the outlet of the lake and is conveyed in a pipe

through the entire area affected by the project Downstream of the study area Ecology has classified
Des Moines Creek waters as Class A; ttre creek is also on the Ecology 303(d) list because of elevated

levels of fecal coliform. Local flooding in a low area along 28s Avenue, south of 188b Stree! along

the proposed alignment has been reported due to undersized pipes in the local drainage system
(SeaTac 1997).

4.A.2 lmpacts

4.8.2.1 Impacts from Route Alternatives

Potential impacts include: (1) changes in the rate and volume of stormwater that result from
adding or removing impervious surfaces within a drainage basin; (2) any increases in the pollutant
levels in receiving waters that would impact beneficial uses; and (3) changes to floodplains or local

drainage systems. Table 4.8-2 summarizes the new impervious surface area and floodplain fill for
each alternative. Track segments would not be considered a polluunt-generating source. Pollutants

such as detergents and cleaning fluids would be used at stations; road grime, oils and cleaning

solution would be associated with maintenance facilities; diesel fuel and battery acid would be used at

traction power sub-stations and conventional pollutants associated with automobile use would be

generated at park-and-ride and bus-layover facilities. Measures to minimize or avoid most impacts are

discussed in Section 4.8.3.

Segment A (Northgate to University District)

All of the Segment A alternatives would increase runoff; however, this increase would not
contribute to new or existing water quality or flooding problems in the Lake Union or Thornton Creek
basins.

Construction of Alternatives A1.1 and A1.2 would inerease non-pollutant-generating impervious
surfaces in the upper Thornton Creek basin by approximately 240,000 ft2 wittr Northgate Station
Option A, and 235,000 ft2 with station options B and C. Runoff from these sites would drain into the

headwaters of Thornton Creek.

Alternative A2.1 would be expected to have similar although slightly greater impacts than

Alternatives A1.1 and A1.2 in the Thomton Creek basin. A station located at 65ft Street would
increase impervious surfaces within the Lake Union basin by an additional 10,000 ft2. Runofffrom
new impervious surface areas would drain to existing storm sewers and CSOs. knpacts are not
anticipated to be significant.

Alternative AZ.2has slightly greater runoffbut would be expected to have impacts similar to
Alternative A2.1 in the Thornton Creek and Lake Union basins.

Segment B (University District to Westlake Station)

Alternatives Bl (prefened alternative), 82.1, and 82.2 arc not expected to increase runoff or
contribute to new or existing flooding problems because they are largely in tunnel or elevated over
existing impervious surfaces. Alternative 81 would create approximately 12,000 ft2 of new pollutant-
generating impervious surface at the SR 520 vent shaft and access road.

Segment C (Westlake Station to S. McClellan Street)

Alternatives C 1 . 1 and C 1 . 2 (prefened alternative) would qeate 223 ,W ft2 of new impervious
surface along the track; Alternatives C1.3, C1.4, C1.5, C2.3,C2.4,and C3 would create 158,000 ft2,

300,000 #,234,500ft2, 345,000 *,22o,w0 ft2 and 24g,wo ft2 of new impervious surface,

respectively. Runofffrom this segment would drain to existing storm systems or CSOs. Additional
runoff is not expected to affect hydrology, water quality, or flooding under any of the alternatives in
Segment C. Tirnnel portals associated with Alternatives C1.1, C1.2,C1.3,CI.4,C1.5, and C3 would
increase impervious surfaces by 4,000 ft2.
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Table 4.&1
Water Bodies Potentiallv Affected bv the Central Link Alternatives

SegmenU
Alternatives

Water Body
Name

Total
Drain
Area Kecervrng water

(sq.mi)

Water Quality
Designationsr'2

Flooding Potential

Segment A

SegmentA
Segment B

Segment B
Segment C
Et.t,Et.2,E2

Segment D

E3

Et.t,Et.2

81.82

82,E3
F,2,E3

w,E3
Segment F

F2.2

Thornton Creek

Ravenna Creek
Lake Union

Elliott Bay
Lake Washington
Duwamish River

Norfolk Drainage
Basin

Inventoried
Watercourse 3-1

Riverton Creek

Southgate Creek

Black River
Green River

Gilliam Creek
Des Moines
Creek

Bow Lake

12 Lake Washington

0.08 Lake Washington
N/A PugetSound

N/A PugetSound
608 Puget Sound
48 Puget Sound

Duwamish River
I

Duwamish River
0.5

0.7 Duwamish River

I Duwamish River

Duwamish River
Duwamish River

Green River
Puget Sound

Class AA

Class A
La\e Class; 303
(d)'
Mmine
Lake Class; 303 (d)
Class B; 303 (d)

Class A

Class A

Class A

Class A

Class A
Class A;303 (d)

Class A
Class A; 303 (d)

Local flooding (Seattle
1e95)
None noted or observed
None noted or observed

NA
None noted or observed

High flows confined to
channel by levees;
controlled by dam
Local flooding due to
drainage ditch overflows
(Seattle)
Evidence of local flooding
west of Marginal Way due
to undersized culvert
Local fl ooding downstream
of SR 99, outside the project
area (Tukwila 1997)

Local fl ooding downsheam
ofSR 99, outside the project
area (Tirkwila 1996)
None noted or observed
High flows confined to
channel by levees;
controlled by dam
None noted or observed
Local flooding along 28h
Street due to excess storm
runoff(SeaTac 1997)

None noted or observed

24
435

3

6

Des Moines Creek Lake Class: 303
(d)1

Notes: ' On proposed 1998 Washington State Deparment of Ecology 303 (d) list of impaired and threatened waler bodies.' 
'wAc r73-2ott-nn(r).
N/A = Not applicable

Segment D (S. McClellan Street to Boeing Access Road)

There would be little notable difference in impacts among the Segment D alternatives, and none
of the impacts would be significant. Widening MLK Jr. Way S. for Alternative Dl.1 (prefened
alternative) would create approximately 138,000 ft2 of new impervious surface area. Runoff along
MLKJT. Way S. would drain to existing storm systems or CSOs. However, the actual area supporting
automobile traffic would not increase significantly. The Henderson Station and bus layover facility
(all Segment D routes) would add 41,000 ft2 of impervious surface area within the Duwamish
drainage basin, most of which would support automobile use. Impacts from increased runoff or water
quality degradation at the Henderson Station and bus layover area could be reduced through
mitigation.

Segment E (Iukwila)
Alternatives E1.1 (preferred alternative) andEl.2would add approximately 217,000 ftz and

64,500 ft2 of new impervious surface, respectively, which is non-pollutant-generating surface, to the
Duwamish River basin. Runoff from the track would not be concentrated at a single location.
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Detention facilities will be provided to mitigate impacts of the increased impervious surface,

according to the King County Surface Water Design Manual Level 2 requirements. The proposed

park-and-ride facility at the Boeing Access Road would add 154,000 ff of impervious surface. Wittr
detention and treatment, hydrologic and water quality impacts on the Duwamish River would be

minor.
Current preferred alternative designs of the Duwamish River Bridge indicate that piers would be

located outside the floodplain and outside the floodway. Culvert extensions, which could be required

at the two proposed crossings of the east and west branches of Riverton Creek and the three proposed

crossings of Southgate Creek, could have an effect on local flooding by changing flow patterns near

the culvert. However, this is not expected to affect hydrology or flooding outside the project area.

Alternative E2 would not result in significant increases in stormwater runoff or pollutants in the

Green or Duwamish river basins. Approximately 800,000 ft2 of the 815,00 ft2 of new impervious

surface would be from elevated track that would be spread out over several miles, located in several

drainage basins, and discharging runoff at many different locations. Runoff from these areas would
not be expected to affect the water quality of these rivers.

Floodplain impacts could occur along AlternatleB2 at bridges spanning the Duwamish, Green,

and Black rivers. The route would be located parallel to Gilliam Creek along Southcenter Parkway

and south of SR 518 between 42nd Avenue S. and Tbkwila International Boulevmd North of
Southcenter Parkway, the alignment would be located on an elevated structure, parallel to the stream

corridor, for approximately 1,000 ft. In this reach, the FEMA floodplain extends approximately from
the I-405 right-of-way to the Southcenter Parkway right-of-way; therefore, locating piers outside the

floodplain would be difficult. Piers placed in the floodplain could reduce flood storage and impact

local flooding.
The Alternative E2 bridge proposed to cross the Duwamish River has two design options under

the current conceptual design; both would require piers within the FEMA regulatory floodplains. One

option would locate piers in the river, which could cause water quality impacts due to scour and bank
erosion within the affected reach. The other option would locate piers on the over bank, which could
result in minor scour and erosion during high-flow events. Pier located in the channel or overbank

could increase local water surface elevations; however, they would not affect water surface elevations

in the Duwamish River outside the project area. However, local flooding would not be affected
because flows are controlled at the upstream pump station.

The Alternative E2 bridge proposed to span both the Green and Black rivers would have one pier
located within the 100-year floodway on the east bank of the Green River, but outside the normal low-
flow channel. This could impact conveyance during flood flows. Alternative E2 would also place

approximately 150 yd3 of fill in the FEMA floodplain south of the Black River; this floodplain
currently provides dead storage of flood flows and the fill would not impact conveyance. The bridge
proposed to cross the Green River parallel to Baker Boulevard would require columns at the edge of
the 100-year floodway and a possible approach pier on the west bank within the 100-year floodplain.
The floodplain is located west of the Green River levee and provides storage for local flooding;
therefore the pier would not impact conveyance in the Green River, and is not expected to effect local
flooding behind the levee. A retained cut located south of SR 518, between I-5 and 42* Avenue S.,

could impact the hydrology of numerous seeps origrnating on the hill slope south of the alignment.
Construction of the retaining wall could block interflow and overland flow routes.

As a result, runoffthat is currently dispersed across the hillside could be concentrated at a single

downstream discharge point resulting in flooding and conveyance impacts downstream.
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Table 4.&2
New Impervious Surface and Floodplain Fill by Alternative

Non-Pollutant Generating ltfsy Tmpervious Surface (fd)
Segment by Alternative 

Track
Station/ Pollutant Disnlaced Flood
Buildingsr Generating2 r of,ar stoiage (d)

Segnent A (Northgate to Universlty Distrtct)

Segment B (University Disfict to Westlake Statton)
81.1

B2.1

B2.2

0

0

0

0
n

0
Segment C (Westlake Station to S. McClellan Street)
ct.1
c1.2
c1.3

cl.4
c1.5

c2.3

c2.4
c3
Segment D (S. McClellan Stre€t to Boeing Access Road)

AI
41.2

42.1

A2.2

230,000

237,W
267,000

348,000

5,0003

5,0003

15,0003

15,0003

4,0005

4,0005

4,0005

4,00d
4,0005

0

0

4,00d

5,000

5,000

5,000

5,000

5,000

5,(Xn

7,000

5,000

0

0
15,000

30,000

0

0

0

0

0

0

0

0

0

0

0

0

0

12,0004

0

0

0

0
0

0

0

0

0

0

41,m0
41,000

225,WO

41,0m
41,000

41,000

41,000

41,000

154,000

154,000

0

0

148,600

137,800

137,800

13?,800

137,800

138,600

138,600

138,600

138,600

235,000'

242,OOOI

282,WOl

363,000'

12,000

0
0

227,W
2n,400
162,M
304,000

238,500

345,000

220,N0
2s3,000

66,000

52,000

368,000

46,000

184,000

156,000

193,000

161,000

371,000

218,500

815,000

730,000

268,ffi
256,800

273,8W

217,800

237,800

3,{O,600

336,600

238,ffiO

284.ffi

N/A
N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

24e

24e

332to

4,255t1

N/A
N/A
63e

N/A
N/A
N/A
N/A
N/A
N/A

Dl.1a
D1.lb
Dl.1c
Dl.1d
DI.Ie andf
Dl.3
D3.3

D3.4

SegmentE (fukwila)
EI.t
El.2
E2

E}
SegmentF (SeaTac)

Fla b, c
F2.1

F2.2

F2.3

F3.1

Fi.2a
F3.2b

Ei.3
F4

223,O00

223,O00

158,000

300,000

234,500

345,000

220,O00

249,WO

20,m0

6,000

138,000

0

138,000

lr0,m0
145,000

I 15,000

217,0006

64,500

800,000

700,000

120,000

I 19,000

136,000

80,000

100,000

202,000

198,000

100,000

146,000

Mglntenance Facilldes

Ml-A Holgate St" to r ander St 0

Ml-B Holgate St to Iander St 0
Ml-C Massachusetts SL to 0
Holgate St.

Ml-D Rainier 0
BrewerylRoadway Express

Ml-E Rainer Brewery/Airport 0
way

07

f
07

d

d

187,300

154,000

133,100

156,800

188,200

187,300

154,000

133,100

156,800

188,200

N/A

N/A

N/A

N/A

N/A
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Table 4.&2 Continued
Non-Pollutant Generating New Imperviou3 Surface (ft2)

Segment by Alternative 
Track

Station/

Buildingsl
Pollutant
Generatingl

Displaced !'lood
storage (flf)

System Totals

Northgate to SeaTac (max)

Northgate to SeaTac (min)

N.E.456 St. to SeaTac (max)

N.E.45e SL to seaTac (min)

MOS A 456 St. to McClellan
(max)

MOS A 456 St. to McClellan
(min)

MOS B Capitol Hill to
Henderson St. (max)

MOS B CapitolHill to
Henderson St. (min)

MOS C 456 sL to Iander St
(max)

MOS C 45ft St to t-ander SL
(min)

Total Preferrei AltemativeE
(456 St to I^ander St.)

1,8,fO,000

532,500

1,492,W0

302,500

345,000

158,000

490,000

r58,000

0

0

658,000

68,000

10,mo

41,000

5,000

4,000

0

I 1,000

5,000

0

0

9,000

7n,8W
311,900

7n,800

31 1,900

200,200

133,100

4t3,2DO

174,100

2W,200

r33,r00

533,000

2,431,800

1,012,400

2,068,800

7n,4AO

545,200

295,lW

901,200

341,100

200,2W

133,100

1,200,000

24 to 4,318

24 to 4,318

Notes: ] Other non-pollutant-generating surfaces include buildings, tunnel portals.
j Pollutant-generating surfaces include park-and-tide facilities, bus layover lots, and parking lots.
'Calculations based on Northgate Station Option A,
] New impervious surface associated with SR 520 vent shaft.

I New impervious surface associated with tunnel portals.

I 217,000 = new impervious surface due to additional road widening after the Tirkwila Irnprovement Project

I Maintenance facilities result in a net reduction in total impervious surface area,

I Totuls fot the preferred altemative were calculated assuming Maintenance Facility Ml-E; it represents the worst case scenario,
"This fill would be located in floodplain that is not mapped by FEMA.
10 This fiI-would be located in FEITiA-mapped floodplain.
rr 

1,475 ft3 would be located in FEMA-mippea nooa:puin.
N/A = Not applicable

Alternative E3 would add approximately 730,000 ft2 of impervious surface, including 700,m0 ft2
in fiackage, in the Duwamish basin. Stormwater would not be conveyed to a single discharge point or
basin, and would be detained. Runoff rates and volumes would increase at discharge locations but
would not measurably affect hydrology or flooding in the Duwamish River.

Extending the Watercourse 3-1 culvert would alter flow pattems at the culvert, but would not

affect flooding outside the project area. Under the current conceptual design, the bridge spanning the

Black River would have riverside piers located outside the waterway but within the floodplain and

floodway. The piers and pilings could cause minor scour and erosion during high flows. Under the

current conceptual design, the Green River crossing at Strander Boulevard would result in minor flood
storage loss due to one interior pier on each side of the river at the edge of the FEMA floodplain;
however, local flooding would not be affected because flows are controlled at the upstream pump

station. The Longacres Station would displace approximately 4,000 yd3 of FEMA floodplain storage,

vfhich could impact local flooding behind the levee. Alternative E3 would be expected to have the

same impacts as Alternative E2 on the FEMA floodplain south of the Black River, the seeps located
south of SR 518, and Gilliam Creek between 42nd Avenue S. and Tirkwila International Boulevard.

Segment F (SeaTac)

Alternative Fl, Options A, B and C would create 120,000 ft2 of new impervious surface from
trackage, 18,000 ft2 from road improvements, and 130,600 ft2 at the S. 200b Street park-and-ride, if
the 950 proposed stalls are constructed. Increases in impervious surface associated with the proposed
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S. 20Oe Street park-and-ride facility could impact local drainage systems and water quality by
increasing runoff; however, the project is not expected to have significant impacts bn the East Fork of
Des Moines Creek, which lies downstream of the project. Park-and-ride facilities at S. 154e and S.

160ft sfeets are proposed at existing developed sites with 100 percent impervious surface and would
decrease the total amount of impervious surface area within the Des Moines Creek watershed although
the amount of pollutant generating impervious surface would increase.

Under Alternative F2.1 stations would be located at the IMC (Radisson site), City Center West, S.
200e Street, and 28ft Avenue. Track associated with this alternative would create 119,000 ft2 of new
impervious surface; 7,200 ff would be created for road improvements and the proposed park-and-ride
at28e Avenue S. The S. 200th Street park-and-ride would increase the impervious surface area in the
Des Moines Creek basin by up to 130,600 ft2, if aU 850 stalls are constructed. Impacts from this park-
and-ride would be similar to Alternative Fl.

Alternative F2.2 would have stations at IMC (Radisson site), City Center East, and S. 200t Sneet
and would be expected to have impacts similm to those described above for Alternative F2.1. In
addition, this alternative would impact Bow l,ake. Alternative F2.2 would cross 500 to 600 ft of Bow
Lake on an elevated structure. No change in runoffwould result from this improvement (because the
lake surface is considered 100 percent impervious). Support piers required for the crossing would
displace approximately 63 yd' of flood storage. The loss of this storage would not measurably change
water surface elevation or discharge rates to Des Moines Creek. Road widening and the S. 200th

Steet park-and-ride would create the same amount of impervious surface as AlternativeF2.l.
Alternative F2.3 (prefened alternative) would have stations at S. 154th Sfeet, IMC or NEAT, S.

184e Sreet (potential station), and south of S. 200e Street. The stations at S. 154tb Steet, IMC or
NEAT, and S. 184b Street would decrease impervious surface. The proposed park-and-ride facility at
S. 200rh Street would add 130,600 ftz of impervious surface area if the proposed 630 stalls are
constructed. Trackage associated with this alternative would add an additional 80,000 ft2 of new
impervious surface along International Boulevard S., and road widening would add.7,2OO ft2 of new
impervious surface.

Alternative F3.1 would have stations at 170e, the Grassy Knoll, and S. 2006 Street. This
alternative would have increases in impervious surface and similar impacts to AlternativeF2.l.

Alternative F3.2 would have a park-and-ride facility located at either S. l54r" Street (Option A) or
at S. 160rh Street (Option B), the same zts the park-and-rides.proposed under Alternative Fl, options A,
B, or C. Alternative F3.2 would have a park-and-ride at28'n Avenue S. and S. 200th Street. Both
options A and B would increase in impervious surface area of 130,600 ft2. Approximately 200,000 ft2
of new impervious surface would be created by tack and 8,000 ft2 for road improvements.

Alternative F3.3 would have the same amounts of new impervious area and impacts as Alternative
F2.3 (preferred alternative).

Alternative F4 would have the same amounts of new impervious area and impacts as Alternative
F2.3 (prefened alternative).

Maintenance Base Sites

Sites M1-A (S. Lander), Ml-B (S. Lander), Ml-C (Atlantic Cental A), Ml-D (Rainier
Brewery/Roadway Express), and Ml-E (Rainier Brewery/Airport Way) would decrease impervious
surface areas in the Duwamish River Basin by 8.0 ac, 16.6 ac, IO.7 ac,12.0 ac, and 14.4 ac,
respectively. Estimates of impervious surface at the maintenance facility sites assume that only
buildings, roads, sidewalks and parking lots would be impervious, the remainder of the site, including
open and light rail vehicle storage, would be pervious tie and ballast. Stormwater runoff from each
site would discharge to CSOs and would be expected to decrease and would not adversely impact
existing drainage patterns or runoff amounts. PotenUal pollutants generated at these sites include oil,
grease, roadway grime, detergents, cleaning agents, pain! solvents, and other automotive-related
pollutants. BMPs - including source controls such as covered work areas, closed drainage systems,
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and secondary containment - would be used to minimize the pollution potential of stormwater from
these sites. All remaining stormwater would be contained and treated prior to discharge. The sites

would not span any water bodies and would not impact flooding.

4.8.2.2 System Total Impacts

The range of impacts for the Northgate to SeaTac and the N.E. 45th to SeaTac alternatives (see

Table 4.8-2) represents the potential minimum and maximum impacts that would result from a

combination of the route and station alternatives. The primary difference between the length
alternatives would be that the 45ft to SeaTac would avoid all impacts in the Thornton Creek basin.

Three minimum operating segments (MOS) have also been identified for this project. MOS A refers

to the project between N.E. 45* Street and S. McClellan Street, MOS B includes portions of the

proposed project from Capitol Hill to S. Lander Street, and MOS C includes portions of the proposed

project from N.E. 45b Street to S. Lander Street. All of the MOS options would include a

maintenance facility.

4.8.2.3 No-build Alternative

Without the proposed action, potential indirect improvements in water quality conditions
associated with projected reductions in automobile use, decreases in emissions and pollutant
generation, and achievement of regional land use and urban growth area (UGA) strategies would not
be achieved.

4.8.3 Mitigation
Mitigation for each of the project alternatives would be required to meet the applicable standards

for the local jurisdiction(s) in which the individual project improvements are located. Stormwater,
water quality, and flood control requirements have been established by the cities of Seattle, SeaTac,

Tukwila, and Renton, by King County, and by state and federal agencies such as Ecology, the

WSDOT, and FEMA. Additional mitigation, if required to comply with the Endangered Species Act
(ESA), would be provided at specific sites.

Water quality impacts are generally regulated by federal and state guidelines, usually through
standards for receiving water quality and limitations on the generation and release of pollutants.
Ecology has established regulations to protect water quality frompoint and non-point source
pollution. A National Pollutant Discharge Elimination System (NPDES) permit would be required for
operation of this project. If a general permit is obtained, Storrn Water Pollution Prevention plans,

monitoring, and data reporting would be applicable to individual project sites including maintenance

facilities. Specific water quality mitigation and treatment methods include: bioswales, grit traps, and

oiVwater sepaxators (used at stations and tunnel discharge points to treat road grime oil and cleaning
solutions genefated on-site); double-wall diesel fuel tanks; non-draining sumps; and acid-resistant
flooring and other containment BMPs (used at traction power substations to meet state and local
regulations).

Additional mitigation to detain and treat stormwater runoff includes: (l) wet ponds, (2)
underground vaults, (3) constructed wetlands, and (a) infiltration basins. Wet ponds and constructed
wetlands could be used to remove conventional pollutants such as total suspended solids, metals, oils,
and grease. Filtration in constructed wetlands or bioswales could be used to remove nutrient
pollutants, such as phosphorus and nirogen. Flood impacts would be mitigated based on local
regulations, either by providing comp€nsatory storage at the impact location, or by improving or
replacing downstream conveyance systems, when necessary, to alleviate local flooding at existing
culverts, road crossings, or stornwater ditches. The regulations and mitigation techniques discussed

in this document reflect the regulations at the time of project approval.
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Segment A (Northgate to University District)

The City of Seattle requires that new development must mitigate stormwater impacts to meet
specific discharge rates. Under these regulations, stated in the City of Seattle Stormwater, Grading,
and Drainage Code, on-site stormwater detention would be required for the Northgate Station Option
A and the Roosevelt Station associated with Alternatives A2.1 and A2.2. No mitigation is expected to
be required for the Northgate Station Option B. Stormwater detention would be provided where
runoff ftom track segments (that create new impervious surface) discharges. These facilities would be
constructed to meet City of Seattle regulations.

Segment B (University District to Westlake Station)

Stormwater runoff would not increase because these alternatives would not create new impervious
surfaces. However, detention and freatment may be required to meet City of Seaffle regulations for
runoff from the approximately 12,000 ft2 of impervious surface associated with the SR 520 vent shaft
and access road (Alternative B l-the preferred alternative) and for runoff from the bridge over Portage
Bay (Alternative B2.1). Detention for the 12,000 ft2 impact may occur at a different location,
according to direction ftom the City of Seatfle.

Segment C (Westlake Station to S. McClellan Street)

Stormwater detention would be provided at locations where runoff from new impervious surface
associated with the track of Segment C would discharge. However, if the storm drainage system has

adequate capacity, detention requirements may be waived. Alternatives C2.3 andC2.4 would not
create additional impervious surface, and stormwater mitigation would not be required.

Segment D (S. McClellan Street to Boeing Access Road)

Segment D alternatives would require widening MLK Jr. Way S. between the nrnnel portal and S.

Norfolk Street, which would create new impervious surfaces. Runoff from this area generally drains
to the City of Seattle's storm drainage systern, except for meas between S. Hanford Street and S.

Columbian Way and between S. Trenton Street and Barton Avenue S., where it drains to a CSO. A
new stormwater collection system, will be constructed on MLK Jr. Way S. This collection system
will convey storm runoff from the project axea to the existing storm drain system. Stormwater runoff
along MLK Jr. Way S. will be separated from the existing combined sewer for approximately 4,000 ft
between Hanford Street and Columbian Way, will reduce CSO events and existing impacts to
receiving waters.

Segment E (fukwila)
Alternatives 81.1 (preferred alternative) andBt.Z would be located within the City of Tukwila,

which has adopted the King County Surface Water Manual (1998). The manual defines requirements
for stormwater discharge rates, water quality treatment, and mitigation of potential floodplain impacts.
Stormwater detention facilities would be constructed at discharge points to detain runoff from
additional impervious surface areas generated by elevated track segments. These facilities would be
designed to meet local regulations and would be constructed in locations that would minimize impacts
to streams and wetlands. The bridge crossing the Duwamish River would not impact FEMA
floodplains. Water quality and quantity facilities would be required at the Boeing Access Road park-
and-ride facility. The mitigation standards used to design this facility will be based on King County
l-evel2 standards. Mitigation would be required to minimize impacts on local flooding in Riverton
and Southgate creek basins.

Alternative E2 would be located largely within the city of Tirkwila and partially within the city of
Renton. Both cities have adopted the King County Surface Water Design Manual; therefore,
mitigation would be similar to that discussed above under Alternative 81.1 (preferred alternative).
Stormwater detention and treafrnent would be required at the Longacres and Southcenter stations to
meet local regulations. Stormwater facilities would also be provided at discharge locations to detain
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runoff from sections of the track that creates new impervious surface area. Mitigation would be

provided for the elevated section over Gilliam Creek to minimize hydrologic and water qufity
impacts that the support columns could cause if located in or near the channel. Mitigation could
include a design that places the support columns out of the channel and floodplain. Mitigation for lost
floodplain storage could be required at the Duwamish, Green, and Black river bridges and at the

floodplain located south of the Black River and the Green River crossing. Mitigation would require
1:1 compensation storage to be provided for all fill within regulatory floodplain limits and below the

100-yem floodplain elevation. In addition, mitigation to meet the no-net-rise regulation would be
required for piers or fill in the Duwamish and Green river floodways.

Alternative E3 would be located largely in the city of Tirkwila, and partially in King County and

the City of Renton. These jurisdictions follow the King County Surface Water Design Manual ( 1998);

therefore, mitigation requirements would be similar to E1.1 (preferred alternative). Stormwater
detention and water quality treatment would be required in the same locations as Alternative E2.
Mitigation for lost floodplain storage could be required for the Black River bridge crossing, the

floodplain located south of the Black River, the Green River bridge, and the Longacres Station, as

discussed above under Alternative E2.

Segment F (SeaTac)

City of SeaTac regulations, which are based on the King County Surface Water Design Manual
(1998), govern the area that would be impacted by all the alternatives in Segment F. Stormwater
detention and water quality Eeaunent would be provided at the proposed park-and-ride at International
Boulevard and S. 200s Street, and at 286 Avenue S. and S. 200tb Street, to meet KCSWM lnvel2
requirements. No other mitigation would be required. Water quality treatment would be provided at

the S. 154s Street park-and-ride facility.

Maintenance Base Sites

Maintenance base sites would reduce existing impervious surfaces at each site. For all
maintenance base sites, stormwater runoff would be collected and conveyed to storm sewers. On-site
water quality mitigation would include: bioswales or other treatment for runoff from parking lots,
treating and recycling wash water, using filters and oiUwater separators prior to discharge, requiring
spill control in paint shops, and recycling grcase.

4.A.4 Significant Unavoidable Adverse lmpacts
Alternative E2 would significantly impact Gilliam Creek and the adjacent FEMA floodplain north

of Southcenter Boulevard, if the required piers for the elevated structure are placed in the creek
channel or floodplain. These impacts could include increased erosion and scour during high-flow
events.

4.9 ENERGY

4.9.{ Affected Environment

The affected environment for energy includes the types, sources, and rates ofuse for various
energy resources and focuses on existing transportation-related energy use in the Sound Transit
service area. The transportation energy analysis identifies energy consumed by automobiles, tucks,
and motorcycles (not boats and planes).

The main energy types used in the state include petroleung electricity, natural gas, and wood.
Petroleum use accounts for 51 percent of total energy use in Washington. Electricity, natural gas, and

wood provide 24, 13, and 11 percent of total energy used, respectively. These t)pes are mostly
derived domestically and include: oil from Alaska; electricity from hydropower and natural gas-fued
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electrical plants in Washington and California; natural gas from Canadq the Southwest, and Rocky
Mountain regions; and wood from Washington.

Total energy use in Washington increased 51 percent from 1970 to 1993. Most of this growth
was due to transportation energy use largely related to population growth and increases in per capita
travel. From 1970 to 1993, transportation use rose from 38 percent of total energy use to 5 1 percent
(Washington State Energy Office 1996).

Existing motor vehicle energy consumption in the Sound Transit service area includes energy
used for fuel and vehicle maintenance. Table 4.9-1 summarizes the average daily energy consumption
for these activities. The daily VMT in the region in 1995 consumed 441.260 x 10e Btu @ritish
Thermal Units) of energy. Energy is also consumed to maintain and repair vehicles (oil, tires, and
general maintenance and repair), adding I2.Ilg x 10eBtu, accounting for 3 percent of the total energy
consumed daily by motor vehicles.

4.9.2 lmpacts
The operational impact analysis examines the two length alternatives, including the preferred

alternative, and the three MOS alternatives. As the individual route alternatives would not
significantly differ in their impacts on regional energy consumption, they were not analyzed in detail.
However, some longer alternatives (82.1,82.2,82, and E3) would consume slightly more energy
than the shorter alternatives (B1, 81.1, andBl.2).

Direct impacts are characterizedby the energy that would be consumed by the light rail system.
Indirect impacts include changes in energy use in the regional transportation system (including
automobiles, buses, trucks, and motorcycles) that would be caused by light rail operation. The energy
consumed by light rail includes operation of the light rail vehicles, lighting for park-and-ride facilities,
and lighting and heating energy for maintenance facilities.

Table 4.9-2 summarizes the projected daily operational energy demand in the year 2010 for the
No-build and Link alternatives. For the No-build Alternative, 568.552x 10e Btu are predicted to be
consumed by vehicles in the Sound Transit service area.

The Northgate to SeaTac Alternative would consume 0.640 x 10e Btu of energy. This is a
relatively small amount of energy when compared to the total system energy consumption
(approximately 1/10ft of a percent of the total system energy use). To put the energy consumption
figure in perspective, Btu's of energy can be converted to gallons of gasoline (125,000 Btu = 1 gallon
of gasoline). Therefore, the Northgate to SeaTac daily energy consumption figure of 0.640 x 109 Btu
is equivalent to 5,120 gallons of gasoline. While ttre light railway would consume additional electrical
energy, it would also reduce the total energy consumed by other transportation modes (mostly
petroleum use). The overall 2010 energy consumption with the Northgate to SeaTac Alternative is
estimated at 567 .693 x 10e Btu. This alternative is predicted to save 0.859 x 10e Btu of energy per day
(or 6,872 gallons of gas per day) over the No-build Alternative.

The N.E. 45ft to SeaTac Alternative, including the preferred alternative, is estimated to consume
0.483 x 10e Btu. The overall energy demand with this alternative is predicted to be 567.618 x 10e Btu.
This alternative is estimated to save 0.934x 10e Btu of energy over the No-build Alternative.

MOS A would use approximately 0.182 x 10e Btu. Total energy demand under MOS A is
estimated at 567.651x 10e Btu. This alternative is predicted to consume 0.901 x 10e Btu less than the
No-build Alternative.

MOS B is estimated to use 0.198 x 10e Btu. Total energy demand under this alternative is
567.833 x 10e Btu. MOS B is predicted to save 0.719 x 10e Btu over the No-build Alternative.

It is predicted that MOS C would use 0.154 x lOe Btu of energy. The total energy demand
would be 567.830 x 10e Btu. This alternative would save0.722x 10e Btu as compared to the No-
build Alternative.
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Table 4.9-1
Existing motor vehicle enerry consumption for the region.

Vehicle Type
Percent 

Dailv vMT2
of VMT'

Average Fuel Daily Fuel Daily Energy

Consumption Consumption Consumption

(MPG)3 (Gallons) @tu x 10)

Light-Duty Gas Autos

Light-Duty Gas Trucks I
Light-Duty Gas Trucks 2

Heavy-Duty Gas Vehicles

Light-Duty Diesel Autos

Light-Duty Diesel Trucks

Heavy-Duty Diesel Vehicles

Motorcycles

Subtotal

Vehicle Maintenance

Total

62.9

r8.0

9.0

2.7

0.3

0.1

6.5

0.5

30,575,406

8,749,719

4,374,859

1,312,458

r45,829

48,610

3,t59,621

u3,M8

48,609,548

1,348,419

452,790

35r,762

225,896

5,588

2,230

512,925

4,861

2,90447r

22.68

19.32

12.44

5.8r

26.1O

21.80

6.16

50.00

168.552

56.s99

43.970

28.237

0.699

o.n9
64.t16

0.608

363.060

12,ttg

41t.260
Source: Parametrix, Inc, 1998; PSRC 1998
Notes: Bnr/gallon of gasoline = 125,000; Bn/gallon of diesel = 138,7(D; Light-Duty Trucks I = Trucks up to 6,000 lbs.

gross vehicle weight (gvw); Light-Duty Trucks 2 = Trucks from 6,000 to 8,500 lbs. gvw; Heavy-Duty Trucks =
Trucks over 8,500 lbs. gvw.
' Share of vehicle miles traveled by vehicle type is from Ecology 1998.
2 vMT 1995 (PsRc t99s).
" Califomia Departrnent of Transportation/U.S. Department of Transportation, Federal Highway Administration

1993.

Trble 4.9-2,

Daily Operational Energy Demand in the Sound Transit Service Area for the Year 2010 (10e Btu)

MOSA:45s MOSB: MOS C:

Type ofEnergy Use
No-

build
Northgate N.E.45th
to SeaTac to SeaTac

to McClellan Capitol HiIl to 45s to

St Ilenderson Lander

Total Vehicle Energy Use

Link Light Rail Vehicles

Link Maintenance Facility

Link Park-and-Ride Lots

Total LinkEnergy Use

Total Energy Demand 567.693 567.618

568.552 s67.O53

0.608

o.u7

0.005

0.640

567.135

0.451

0.o27

0.005

0.483

567.469

0.150

0.o27

0.005

0.182

567.651

s67.635

0.166

0.027

0.005

0.198

567.833

567.676

o.t22

0.u7

0.005

0.154

567.830568.552

Source: Parametrix, fuc. 1998; PSRC 1998; Puget Sound Transit Consultants 1998

4.9.3 IUlitigation

. Incorporate relevant city, county, and Washington State energy code requirements into design
aspects of the light rail system, stations, maintenance facility, and parking areas.

r Work with Seattle City Light and Puget Sound Energy to design facilities to conserve
electricity and to help ensure that electrical system specifications for supply are workable and
safe.

4.9.4 Significant Unavoidable Adverse lmpacts
There would be no significant unavoidable adverse energy impacts.
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4.1O GEOLOGY AND SOILS

4.10..1 Affected Environment

This section describes the existing geologic conditions (topography, soils, groundwater, and
hazards) that may affect or be affected by the proposed light rail facilities. The Geology Technical
Back-up includes maps of surficial geology and a table summarizing the existing geologic conditions
for each of the light rail segments and alternatives. Maps of geologic hazards are presented in Figures
4.10-I and4.lO-2.

4. 1 0, 1. 1 Topography and Regional Geologt

The proposed light rail project corridor is located in the central to southern portion of the Puget
Sound Basin, an elongated, north-south trending depression situated between the Olympic Mountains
and the Cascade Range in western Washington State. The existing topography, surficial geology, and
hydrogeology in the project area are heavily influenced by past glacial activity. The topography is
dominated by a series of north-south trending ridges and large troughs formed by glacial activity. The
major troughs are now occupied by Puget Sound, Hood Canal, Lake Washington, and other large
water bodies. Geology in the region includes a thick sequence of glacially consolidated soils
over$ing bedrock. Between periods of glaciation, the valleys and low-lying areas filled with river
and lake sediments.

The light rail corridor traverses variable topographic and geologic conditions, including upland
areas such as Northgate, Capitol Hill, Beacon Hill, and the Sea-Tac Arport plateau. The elevation of
these topographic high points is up to 400 ft with several valleys and low-lying axeas at sea level to an
elevation of about 75 ft. The low areas include Portage Bay and the Rainier and Green/Duwamish
River valleys. To traverse the extreme elevation differences along the corridor, several of the light rail
alternatives include tunnels below Portage Bay, through Capitol Hill and Beacon Hill, and under 37'
Avenue S.

The Uniform Building Code (ICBO 1997) defines the Puget Sound region as Seismic Znne 3,
which represents an area susceptible to moderately high seismic activity. For comparison, much of
Alaska and California are within Seismic Znne 4 and are susceptible to greater seismic activity. Since
the 1850s, over 25 earthquakes of Magnitude 5.0 or greater have occurred in the Puget Sound region.
In addition to the recorded historic emthquakes, evidence suggests that a major earthquake occurred
about 1,100 years ago on the Seattle Fault, which roughly parallels I-90 and passes below downtown
Seattle near the Pioneer Square area. Evidence also suggests that large subduction zone earthquakes
(Magnitude 8 to 9) can occur along the Washington coast. The geologic record suggests five or six
subduction zone events may have occurred over the last 3,500 years; the most recent was about 300
years ago.

4.10.1.2 Soils and Groundwater

Subsurface soils throughout most of the light rail corridor, and surficial soils on many of the
ridges and plateaus, are predominantly glacial tilt (locally known as hardpan) or other glacial deposits.
Surface soils in the valleys and troughs are typically alluvium (deposited by streams and creeks),
lacustrine (deposited by lakes), or landslide deposits overlying subsurface glacial deposits. Bedrock is
also exposed or near the surface in some locations. The Geology Technical Back-up includes maps of
surficial geology in the corridor.

4.10.1.3 Hazards

Geologically hazardous arezts are defined as areas that, because of their susceptibility to erosion,
sliding, earthquake, or other geologic events, are not suited for development - consistent with public
health and safety concerns. Washington State's GMA (Chapter 36.70A RCW) requires all cities and
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counties to identify critical areas within their jurisdictions and to formulate development regulations
for their protection.

The cities of Seattle, Tukwila" Renton, and Sealac, along with King County, have each developed

Geologically Hazardous Areas Ordinances and accompanying maps or folios. In general, these

ordinances require that detailed geotechnical studies be prepared to address specific standards relating
to site geology and soils, seismic hazards, and facility design.

Figures 4 . 1 0- 1 and 4 .10-2 show the approximate locations of the identified geologic hazard areas

relative to the light rail alternatives. The most notable hazard areas include steep slope and landslide
hazards in Segments C and E and potential liquefaction areas in Segments B through F. Section
4.IO.2 describes the significance of the hazard areas relative to the light rail alternatives.

4.10.2lmpacts
In the following discussion, Section 4.10.2.1describes the types of long-term geologic impacts

that could occur throughout the corridor, Section 4.10.2.2 summarizes notable or potentially
significant impacts for each alternative, and Section 4.10.2.3 describes the mitigation that would or
could be implemented to avoid and reduce impacts. Short+erm construction impacts and mitigation
are described in Section 4.17.t0.

4.10.2.1 Geologic and. Soih Impacts in the Corridor

Seismic Hazard Areas. The entire corridor may be subjected to earthquake shaking and is
considered to have a moderate to high seismic risk. In addition, soil liquefaction could result in a loss
of strength, settlement, and lateral displacement of soils supporting the light rail system. At-grade
routes would be more susceptible to liquefaction-induced damage than elevated and undergtound
routes, because elevated trackway is typically supported on piles that are founded below the

liquefaction-prone soils, and tunnels are typically deep and tend to be lower in elevation than the

liquefaction-prone soils. The magnitude of soil movement and loss of strength is a function of many
factors including: soil thickness, soil quality, groundwater level, and the magnitude and location of
the seismic event.

Landsliding/Steep Slopes. Existing steep, landslide-prone slopes are at risk. L,andslides can either
be triggered by a seismic event, the natural stabilization process whereby a steep slope evolves to a
flatter profile, an increase in pore water pressure from excessive rainfall that could destabilize the

slope, or project constmction that traverses or cuts into a steep slope.

Erosion. The King County Soil Survey rates soils in the area as having slight inherent erosion
potential; however, much of the area is classified as urban development and is not rated. Soils
disturbed during construction would be re-vegetated and would not experience long-term erosion
impacts. Run-off from pennanent facilities would be managed so as not to result in long-term erosion
impacts.

Coal Mine Hazards. Coal mine haznd. areas are those areas directly underlain by, adjacent to, or
affected by underground mine workings. Most undergtound coal mines in the area (near Fort Dent
Park) have been abandoned and can create hazardous conditions. For example, as the roof and sides

of an underground mine gradually fail, the area over the mine may subside. More dramatically, a

shallow mine may collapse. Structures located above subsurface mines could sustain damage during
seismic events. Based upon information obtained from the Washington Departrnent of Natural
Resources (WDNR), coal mines were situated near the Black River Junction and on the west side of
Interurban Avenue near Foster Golf Course (Segment E). However, the WDNR maps indicate the
previous coal mine workings would not underlie any of the light rail alternatives. Alternatives E2 and
E3, which pass nearest the hazard areas, appear to be at least 400 ft from the nearest mapped mine
shaft.
Operational Vibration Impacts. I-ong-term environmental impacts associated with light rail system

operation include vibrations from the railcars that could possibly trigger slope movements and
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settlement of loose soils. However, there are few case histories of slides actually being triggered by
heavy freight trains, let alone light rail type vehicles.

4.10.2.2 Potential Impacts of the Alternatives

Potentially significant or notable long-term impacts, by alternative, are outlined below.

Segment A (Northgate to University District). The potential long-term geologic impacts are low for
all alternatives in Segment A.
Segment B (University District to Westlake Station). The alternative under Capitol Hill (81, the
preferred alternative) has low potential, long-term, geologic impacts. Alternative 82.1 (Seattle Center
via High-level Bridge) has a high identified potential for liquefaction (near Portage Bay and Iake
Union) and a low potential for landslide impacts. Alternative B2.2 (Seattle Center via Portage Bay
Tunnel) has a moderate potential for liquefaction along the southern shore of Lake Union and a low
potential for landslide impacts. The potential for settlement of overlying and adjacent structures is
greatest near the tunnel shafts and vents. In Segment B, the tunnels are very deep and will be
consffucted in dense, hard glacially consolidated soils, so the potential for settlement along the tunnel
alignment is relatively low.
Segment C (Westlake Station to S. McClellan Street). The Cl alternatives (C1.1, CI.z- preferred
alternative, C1.3, C1.4, and Cl.5) all have moderate potential for liquefaction (west of I-5) and
landslide impacts (at the Beacon Hill Tunnel portals). Alternative C3 (S. Massachusetts Steet Tunnel)
has a high potential for liquefaction (west of I-5 and through the Rainier Vatley) and a moderate
potential for landslide impacts (Beacon Hill Tunnel portals). Alternatives C2.3 andC2.4have a

similarly high potential for liquefaction (west of I-5 and through Rainier Valley) and a lower potential
for landslide impacts.

Segment D (S. McClellan Street to Boeing Access Road). Alternatives D I . 1 (A through D and
D1.3 have a low potential for liquefaction and landslide impacts. The two alternatives aligned with
Rainier Avenue in the northern part of this segment (D3.3 and D3.4) have a moderate potential for
liquefaction (along Rainier Avenue), a low potential for landslide impacts, and fraverse a mapped
landfill (norttr of the Columbia City Station).
Segment E (fulsivila). Both Tirkwila International Boulevard alternatives (81.1-preferred
alternative and E1.2) cross the Duwamish River Valley parallel to the Boeing Access Road at the
north end of the segment. This area is mapped as liquefaction hazard area; however, these alternatives

@1.1 and El.2) have a low liquefaction hazard rating when compared to Alternatives E2 and E3.
Alternative E2 is situated primarily within the Duwamish/Green River Valley and has a high potential
for liquefaction impacts. Both El.1, (preferred alternative) andEl.2 have a moderate potential for
landslide impacts associated with steep slopes mapped along SR 99 between SR 599 and S. l38e
Street. Alternative E2 has a moderate potential for landslide hazards near the I-S/SR 518 Interchange
and a low potential for coal mine impacts. Alternative E3 traverses steep slope and landslide hazard
areas along the east side of the valley between Boeing Access Road and Fort Dent and also near I-
5/SR 518; thus, E3 has the highest potential for landslide/steep slope hazard impacts of the Segment E
alternatives. Just east and south of Fort Dent, Alternative E3 follows nearly the same path as E2 and
has moderate potential for liquefaction and low potential for coal mine hazards.
Segment F (SeaTac). Alternatives F2.3, Fl and F4 (the preferred alternative, International
Boulevard-At-grade and Elevated) have low liquefaction potential. Alternative F2.1 (Washington
Memorial Park City Center West) has a moderate potential for liquefaction near the north end of the
segment and where it crosses International Boulevard. Alternative F2.2 (Washington Memorial Park
City Center East) has a high potential for liquefaction where it crosses Bow Iake. The three
alternatives west of International Boulevard G3.1, F3.2, and F3.3) all have low potential for
liquefaction. All of the Segment F alternatives have little or no potential for landslide or inherent soil
erosion hazards.
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Maintenance Facility Sites. Each of the seven maintenance facility sites have high inherent potential

for liquefaction, low inherent erosion potential, and no known coal mine hazards. Site M3 has a

moderate landslide hazard associated with the slopes adjacent to the site. Sites Ml-D and Ml-E, the

two Rainier Brewery sites, have moderate potential for settlement due to unmapped landfill that has

been reported to underlie portions of the site. Although not indicated on the jurisdictions' sensitive

area maps, a landfill is reported to underlie the Rainier Brewery sites (Ml-D and Ml-E).
System Total. Impacts from the total light rail system (either N.E. 45|n to SeaTac, Northgate to
SeaTac, or the preferred alternative) would result in a combination of the impacts described above for
each segment and alternative. There would be no significant differences between these length
alternatives. The MOSs would have fewer impacts then the longer "length alternatives" because of
their much shorter alignments. There would be no significant differences between the MOS
alternatives.
No-build. The geologic impacts associated with building and operating the light rail alternatives

would be avoided with the No-build Alternative.

4.1O.3 Mitigation
The measures described below would avoid and/or reduce potential long-term geologic impacts.

Mitigation for Seismic Hazards. Appropriate seismic parameters will be used for design of the light
rail systems and facilities. Measures to reduce impacts frorn liquefaction-prone soils include:
densifying potentially liquefiable materials; placing the light rail system on a raft of non-liquefiable
soils; founding the facilities on piles; and/or planning a maintenance schedule to re-level or repair
system components should settlement occur. The appropriate mitigation depends chiefly upon the

severity of the liquefaction hazard and the specific light rail components supported above/over these

areas.

Mitigation for Landsliding/Steep Slopes. For landslides and steep slopes, mitigation is required
only if construction of an alternative traverses or cuts into existing steep slope/landslide hazard dreas,

removes vegetation from existing steep slopes, or is in such close proximity to an existing steep

slope/landslide hazard where the construction could impact the slope or vice versa. Potential
mitigation measures include using an engineered structure (retaining wall), re-grading the slope to an

allowable inclination, installing drainage improvements, and re-vegetating to protect soils from
erosion. Pennanent slopes would be designed and constructed with adequate safety factors.

Mitigation for Erosion. See Section 4.17.10 for a discussion of erosion controVmitigation during
construction. All soils exposed during construction would be perrnanently covered by buildings,
pavement, track ballast, or vegetation. No long-term erosion impacts would occur.

Mitigation for Coal Mine Eazards. No impacts or mitigation for coal mine hazards are anticipated.

However, if unmapped, abandoned mine works are discovered that could impact the project,
mitigation could include planned maintenance and repair, filling the openings with controlled-density
fill, or spanning the hazard with an elevated structure.

Mitigation for settlement and long-term monitoring are addressed in the construction section.

4.10,.4 Signlficant Unavoidable Adverce lmpacts

With committed and potential mitigation, significant long-term geologic impacts could be

avoided. Facility design would consider all the geologic and seismic hazards that affect the project
corridor.
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4.11 HA:ZARDOUS MATERIALS

4.1 1.1 Affected Environment

4,11.1.1 Methodologt

Facilities or properties that have released hazardous materials or waste to the environment, or that
manage hazardous materials or waste in significant quantities, are required to report these activities to
both federal and state regulatory agencies. The frst step in evaluating a potential for hazardous
materials impacts involves reviewing current databases maintained by these agencies.

Project staff identified and classified sites according to whether (l) chemical releases to the
environment had been identified or (2) hazardous materials have been managed, with no release

identified. Staff also mapped all known sites within two blocks of the proposed alternatives and
conducted a drive-by reconnaissance to confirm the reported address, check current site activities, and
evaluate site settings. In addition, project staff reviewed regulatory files compiled for each site having
a reported environmental release to determine the magnitude of impact to the environment, the
potential to affect project construction, and potential to affect worker or transit user health and safety.

Sound Transit project staff reviewed Sanborn Fire Insurance Maps, compiled from 1950 to 1969,
for most of the project corridor to identify historical activities that may have impacted soil and
groundwater. Site activities and features indicated on the maps were classified as having a potential
for release associated with petroleum products, dry cleaner solvents, or a generic "othe/' designation.
Project staff mapped and assigned an address to each site located within two blocks of the proposed
alternatives.

A final route reconnaissance verified site locations, confirmed designated addresses, and
identified additional sites with a potential to adversely impact the environment, based on observed
characteristics.

4. 1 1. 1. 2 Hazardous Materials Regulation

Hazardous materials may be classified into different categories based on the laws and regulations
that define their characteristics and use. These classifications include the following:

o hazardous waste

o dangerous waste

o hazardous substances

o toxic substances

The U.S. Environmental Protection Agency (U.S. EPA) and Ecology maintain databases, to track
sites with potential and confirmed releases of chemicals to the environment, and they monitor
facilities that manage hazardous materials as part of their operations.

The Federal Resource Conservation and Recovery Act (RCRA) defines what is meant by
hazardous waste. In Washington State, Eeology has been authorized by the U.S. EPA to implement
most of the RCRA program. Authorization was based on state dangerous waste regulations that are
consistent with and at least as stringent as the federal requirements. The U.S. EPA tracks hazardous
waste management at individual facilities throughout the state based on notification requirements and
records that define the magnitude of waste generated (i.e., small or large quantity), defines the type of
handling performed (i.e., treatment, storage, or disposal), or identifies whether a release to the
environment has occurred. Ecology tracks facilities based on required registration of underground
storage tanks; it also maintains an inventory of solid waste facilities and landfill sites.

Nationally, the Comprehensive Environmental Response Compensation and Liability Act
(CERCLA), also known as Superfund, defines hazardous substances. Ecology operates a parallel
program in Washington State under the Model Toxics Control Act (MTCA). Both programs are
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designed and administered to provide appropriate responses to the release ofhazardous substances to

the environment. MTCA also addresses releases of petroleum products not covered under federal

statutes. The U.S. EPA tracks sites based on reported potential or actual releases to the environment,

emergency response notifications, and cleanup progress at major release sites. Ecology tracks the

same types of sites and also tracks petroleum releases from underground storage tanks.

Toxic substances are a subset ofhazardous substances additionally regulated by the federal Toxic
Substances Control Act (TSCA). TSCA was adopted so that all new chemical substances and existing

chemicals put to new uses, other than pesticides, could be evaluated for health and environmental

effects. Additional controls goveming disposal, beyond CERCLA and RCRA, have been specifically

applied to polychlorinated biphenyls (PCBs). TSCA sites are tracked by the U.S. EPA.

4. I 1. 1. 3 Site Categories

Hazardous materials sites in the study area fall into two categories based on whether a release to

the environment has been documented or is considered a potential threat.

Documented Release Sites

Documented releases to the environment, identified in regulatory agency site files, directly affect

soil and groundwater. Releases to soil generally are limited in lateral extent and so can result in
potential impacts when found directly in the proposed light rail right-of-way. Releases to groundwater

tend to extend further away from the area of origin and can potentially result in impacts even when the

source is located beyond the proposed right-of-way.

Potential Release Sites

A potential for release is based on the activity registered with regulatory agencies, the

development of site activities evident from historical documentation (for example, a foundry site that

became a service station and then was developed for an office building), or the current activity evident

from visual observation (e.g., junk yard).

4.11.1.4 Known and Potential Hazardous Materials Sites

Table 4.11-l sununarizes the sites identified as either reportedly having, or with a potential for, a
release of hazardous materials to the environment. Review of regulatory files for sites with reported

releases identified the extent of contamination determined through past characterizatron efforts. Sites

designated with a release to soil only also may have impacted groundwater, but may not have been

investigated. Figures 4.1L4 and 4.ll-2 map the documented release sites within two blocks of each

alternative.
Potential release sites were identified based on the following categories:

. repor0ed current activities (e.g., hazardous waste generator)

o reported current features (e.g., registered underground storage tanks)

r recorded historical activities (e.g., mapped "oil and gas" designation)

o recorded historical features (e.g., mapped tank fann)

r visually identified activity or feature

Sites with potential for releases have not been characterized and may or may not have soil and/or

groundwater contamination. Potential release sites have been identified within two blocks of each

alternative, but due to the relatively small probability for project impacts, only those along the right-
of-way have been rnapped. The exception to this obcurs along proposed tunnel alternatives, where the

tlvo-block area has been retained to account for some variabitty in tunnel positioning and the

possibility for lateral contaminant miglation as it moves downward through the soil column.
Table 4.11-1 includes the total number of sites (both on and adjacent to the alternatives, where

appropriate) for each alternative in each of the six segments. Sites of the highest concern include

documented release sites located either on properties planned for displacement or directly on the
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alignment, as well as those with releases to groundwater adjacent to elevated or tunnel sections.
These sites present the potential for long-term impacts, as well as the potential to be impacted by
construction. The Hazardous Materials Technical Report (Herrera 1998) provides more detailed
mapping and database information.

4.11.2lmpacts
Potential long-term impacts could result from the use of hazardous materials (lubricants, fuels,

solvents, etc.) during system construction, operation, and maintenance and/or from encountering sites
with existing soil or groundwater contamination. The likelihood of impacts (releases) from operation
and maintenance activities is low. The likelihood of impacts from encountering existing contaminated
sites depends upon the extent and character of contamination and would be minimized by identifying
the sites and potential sites prior to construction, and employing appropriate control, clean-up, and
disposal measures. A variety of impacts, both beneficial and adverse, could result from encounters
with existing hazardous materials sites, including:

o contamination that otherwise would remain in place and potentially migrate, may be
discovered and addressed by the project

o contamination may be cleaned up faster to accommodate project construction

r contamination may be prevented by removing potential existing sources, such as underground
storage tanks, before they release

o contaminated materials may be uncovered, allowing more direct exposure to the public

e contamination may be spread as a result of construction.

Light rail project impacts to the environment at each hazardous materials site cannot be assessed

without detailed evaluations of site-specific conditions. However, with proper control techniques,
contaminated soil can be removed and disposed of or treated at locations designed for hazardous
materials management; contaminated groundwater will be treated onsite. By using licensed carriers
and vehicles equipped for the task, limited risk of public exposure will occur during soil removal and
transport offsite. Treafinent of groundwater will employ techniques engineered for the specific
contaminants encountered.

Potential impacts associated with existing contaminated sites will be largely short-term (during
construction). However, long-term impacts could occur where Sound Transit acquires properties that
have ongoing clean-up responsibility (after construction). Such sites are typically associated with
groundwater contamination or are large, complex sites such as landfills (discussed below). Sites with
predominantly short-term impacts are discussed in Section 4. 17.1 1.

4.11.2.1Impacts Associated with Existing Hazprdous Maturtals Sites

The following text discusses sites with documented releases (existing contamination) posing
potential long-term clean-up/control requirements, and therefore potential for long-term impacts. It
also discusses notable differences between altematives within each segment. Table 4.ll-l lists the
documented number of release sites on or adjacent to each alternative as part of the sites of highest
concern.

Segment A (Northgate to University District)
Known release sites found in Segment A alternatives include a gasoline fueling station at a rental

car operation and underground tank petroleum release to soil at an electrical substation. Alternative
A1.2 would tunnel directly beneath a site with a petroleum product release to soil (no cleanup has
been reported in the regulatory site file). Alternatives A1.1 and A1.2 are indicated as having a
potential long-term impact associated with a hazardous materials release based on pa$ial acquisition
of the electrical substation property. In addition, three potential release properties with historical use
of hazardous materials are identified for displacement.
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Segment B ([Iniversity District to Westlake Station)

Known release sites in Segment B alternatives include two gas stations, an auto service center, an

auto garage, a bus barn, a dry cleaner, and a historic manufactured gas plant site.

Alternative B1 (preferred alternative) would tunnel beneath two gas stations with releases of
petroleum products to soil and groundwater. One of the properties is planned for full acquisition,
providing access to the optional Roy/Aloha tunnel station (the other gasoline release site is across the

street). Remediation efforts are underway at both sites. In addition, 2?potential release properties

with historical use of hazardous materials are identified for acquisition.
Alternative 82.1 would tunnel beneath a petroleum release site associated with an automotive

service center, as well as a dry cleaner property with releases of fuel oil and solvents to soil (no

groundwater contamination reported). An automotive garage with petroleum release to soil, a historic
automotive garage with releases of petroleum product and solvents to soil, and the Metro bus barn

with releases of petroleurn, PCBs, and metals to soil (the bus barn garage is located approximately 400

ft away from the alignment) all will be partially displaced. In addition, 15 potential release properties

with historical use of hazardous materials are identified for displacement.

Alternative 82.2 would tunnel under the same automotive service center property and the same

dry cleaner as AlternativeB2.l. The automotive gmage property identified for partial displacements

as paxt of Alternatives B2.l andB2.2 historically was associated with a manufactured gas facility.
No characterizationdata are available, but typically these sites exhibit extensive soil and groundwater

contamination. In addition, 24 potential release properties with historical use of hazardous materials

are identified for displacement on AlternativeB2.Z.
All alternatives require displacement of properties with known contamination. Based on existing

information, no one alternative appea$ to offer less long-term liability than another. If the optional
Roy/Aloha Station is not included and the associated property is not acquired, Alternative 81 would
include a deep tunnel under both release sites, with little probability they would be affected.

Segment C (Westlake Station to S. McClellan)

Known release sites in the Segment C alternative alignments include 10 sites with petroleum

releases from leaking tanks; five to groundwater and five reported to soil only. One of the sites has

operated as a RCRA treatrnent, storage, disposal facility (TSDD.
Alternative C1.2 (prefened alternative) includes one site with a release of petroleum product to

groundwater directly on the route, plus two potential release properties wittr historical use of
hazardous materials identified for displacement.

Alternative C1.1 includes the same release site as Alternative C1.2, plus four additional potential

release properties with historical use of hazardous materials identified for displacement.

Alternative Cl.3 includes the same release site as Aiternative Cl.2, plus three potential release

properties with historical use of hazardous materials identified for displacement.

Alternative C1.4 includes the same release site as Alternative C1.2, plus one otherpotential
release property with historical use of hazardous materials identified for displacement.

Alternative C1.5 includes the same petroleum release site as all other Cl altematives, plus three

sites with petroleumreleases to groundwater and one petroleum release to soil directly on the

alignment. One release property has operated as a permitted TSDF. In addition, eight potential

release properties with historical use of hazardous materials are identified for displacement.

Alternative C2.3 includes one site with a petroleurn release to groundwater and two others with
petroleum releases to soil directly on the alignment. In addition, 22 potentral release properties with
historical use of hazardous materials are identified for displacement.
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Table 4.11-l
Total Hazardous Materials Sites in the Affected Area

Non- RCRA

Al.l - l2rAve.N.E.Tunnel 2 O 7 4 16 4 | 1 0
Al.2 Roosevelt Wav Tunnel 3 0 l0 6
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Ml-D RainierBrewerylRoadwayExpress
Ml-E Rainier Brewery/Ailport Way

Norttrgate to SeaTac
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MOSB (withM2)
MoSC(withMl-B)
Preferred Ahernative (with M I -B )

43311z,
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Notes: RCRA -Resource Conservation and Recovery Act (generators registercd with U.S. EPA - 1998)
NA - Not Applicable - No Sanbom Ffue Insurance Maps available
OA on alignnent
UST - Underground storage tank (registercd with the Washington Departnent of Ecology - 1998). Historical sites were identified on
Sanbom Firc Insurimce Maps (195e 1969). Reconnaissance sites were identified during route drive-through (1998).
I Includes all recorded release sites within two blocks of altematives.
2 lrcludes documented release sites on displaced properties, directly on the aligDment, or adjacent to the aligDment if groundwater was
affected and subsurface construction is probable.

3 Based on connection to Tukwila Intemational Boulevard altemative in Segment E: if connected to SR 518 altematives @2, E3), there
would be one less documented release and one less potential release site with all F rout€s, and one less site ofhighest concem for
Altematives F2. I and F2.2.

hefened alternative appears in italics.

t0/22/1999 4-t5l Central Link Final EIS
4. Environmental Impacts 6nd Mitigation



Alternative C2.4 includes the same release to groundwater and one release to soil sites as Alternative C2.3
plus another petroleum release to soil and one to groundwater directly on the alignment. In addition, 12

potential release properties with historical use of hazardous materials are identified for displacement.

Alternative C3 includes two sites with a petroleum release to soil and one to groundwater directly on the

alignmenl one of which includes the TSDF identified in Alternative C1.5. In addition, 14 potential release

properties with historical use of hazardous materials are identified for displacement.

Segment D (S. McClellan to Boeing Access Road)

Known release sites in the Segment D altematives include six gas stations, two auto repair facilities, two
commercial properties with leaking tanks, a dry cleaner, a vault with a complex mixture of contaminants, and a
landfill. Full or partial acquisitions are considered for all sites. Four optional configurations, Alternatives
Dl.1c, d, e, and f, are included for evaluation.

Alternative D1.le (prefened alternative) includes displacement of five gas station and two auto repair shop
sites; four with releases to groundwater (including a vault with a complex mixture of contaminants) and three
with releases to soil reported. Full displacement of a former dry cleaning establishment also is planned.

Paxtial displacement is planned for an area bordering an abandoned landfill at S. Cloverdale Street.

Alternatives Dl.ld and Dl.lf include the same affected sites: D1.lc includes an additional two commercial
facilities with leaking tanks. In addition, 40 potential release properties with historical use of hazardous

materials are identified for displacement on Alternative D1.1e; 17 on D1.1c; 39 on D1.1d; and 38 on Dl.lf.
Alternative D1.3 includes displacement of eight sites identified in Alternative D1.1e (not including one

auto repair petroleum release to soil and the dry cleaner release to soil). Two additional sites with petroleum
releases to soil also are included. Partial displacement also is planned for an area bordering an abandoned
landfill at S. Cloverdale Street. In addition, 26 potential release properties with historical use of hazardous
materials are identified for displacement.

Alternative D3.3 includes displacement of nine sites identified in Alternative D1.le (not including the dry
cleaner release to soil). Three additional sites with petroleum releases to soil also are included. Partial
displacement is planned for an area bordering an abandoned landfill at S. Cloverdale Street. In addition, 44
potential release properties with historical use of hazardous materials are identified for displacement.

Alternative D3.4 includes displacement of seven of the sites identified in Alternative D1.1e (not including
two gas station petroleum releases to soil and the dry cleaner release to soil). Two additional sites with
petroleum releases to soil also are included. Partial displacement also is planned for an area bordering an
abandoned landfill at S. Cloverdale Street. In addition, 32 potential release properties with historical use of
hazardous materials are identified for displacement.

Alternatives D 1 . lc, d, e, and f include full displacement of a dry cleaner site, which poses significant long-
term liabilities associated with cleanup. Alternative D1.3 includes the fewest number of full displacements and

a significantly fewer number of potential release site displacements of all alternatives. Alternative D1.3
appears to present the least potential for long-term impact.

Segment E (Iukwita)
Known release sites on Segment E alternatives include five gas stations, three businesses with leaking

petoleum underground storage tanks, and two landfills.
Alternatives El.1 (preferred alternative) andEl.2 would be elevated and adjacent to an abandoned fill site

with undefined boundaries where SR 99 and SR 599 cross. Alternatives E1.1 and 81.2 include the same full
displacement of three properties and partial displacement of one property with releases of petroleum products
to either soil or to soil and groundwater, including a property associated with the S. 144th Street Station. In
addition, seven potential release properties with historical use of hazardous materials are identified for
displacement on Alternatives 81.1 andBt.2.
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Alternative E2 includes partial displacement of four properties with releases of petroleum
products to either soil or to soil and gtoundwater. Alternative E2 also includes partial displacement
along the Renton Junction Landfill, for which the contamination status is unknown. Two potential
release properties with historical use of hazardous materials are identified for displacement on
Altemative 82.

Alternative E3 includes paftial displacement of the same gas station site with a documented
release of gasoline to soil at the north end of the alignment included in all other alternatives, as well as

a partial displacement along the Renton Junction Landfill. Two potential release properties with
historical use of hazardous materials are identified for displacement on Alternative E3.

Alternative E3 would have the lowest potential for long-term impacts associated with existing
hazardous materials releases; however, all Segment E alternatives pass adjacent to identified landfills.

Segment F (SeaTac)

Known release sites on Segment F alternatives include 18 gas stations and four others associated
with petroleum activities. Each alternative includes two or three configuration options, at the north
end where connections are made with Segment E alternatives, designated as A, B or C.

Alternative F2.3 (prefened alternative) includes one full displacement with a petroleum release to
groundwater and six partial acquisitions with petroleum releases to soil. Five of the displacements are
associated with elevated track and two are associated with at-grade tack at the South SeaTac station.
In addition, seven potential release properties with historical use of hazardous materials are identified
for displacement.

Alternatives Fla and Flb both include the same 13 hazardous materials site displacements (one
F1a site changed from fuIl to partial displacement in Flb). Four full displacement properties have
reported releases to gtoundwater, with three limited to soil. Three partial acquisitions reportedly have
releases to groundwater and three partial acquisitions have releases to soil. Alternative Flc does not
include one full displacement with a release to groundwater seen in the other options, but it crosses
another petroleum soil release site with an elevaled section. A petroleum release to soil is associated
with a property at the North Cental SeaTac station. In addition, 16 potential release properties with
historical use of hazardous materials are identified for displacement on Alternative Fla; 16 on Flb;
and 15 on Flc.

Alternative F2.la includes three full displacements, two with petroleum releases to soil and the
other to groundwater. Alternative F2.la also includes eight pafiial acquisitions; two with releases to
groundwater, the others to soil. All displacements occur along elevated track, except for the full
displacement with a release to soil at the South SeaTac Station, which is at-grade. Releases to soil and
groundwater are reported at three properties associated with the South Central SeaTac Station.
Alternative F2.1b bypasses one partial displacement with a release to ground water seen in F2.1a. In
addition, nine potential release properties with historical use of hazardous materials are identified for
displacement on AlternativeF2.Ia; seven on F2.lb.

Alternative F2.2a includes the same number of release sites as Alternative FZ.lu minus one full
displacement with a petroleum release to groundwater. Alternative F2.2b bypasses one partial
displacement with arelease to groundwater seen in F2.2a. Because the AlternativeE2.2 alignment
swings east at the South Central SeaTac Station, four of the hazardous material releases associated
with large property partial acquisitions common to Alternative F2.1 would not be impacted by
Alternative F2.2. In addition, seven potential release properties with historical use of hazardous
materials are identified for displacement on AlternativeF2.2a; six on F2.2b.

Alternative F3.la includes two full displacements with releases to soil, five partial displacements
with petroleum releases to soil, and one paxtial displacement with a petroleum release to gtoundwater.
All displacements occw along elevated track, except for two partiat acquisitions with releases to soil
at the South SeaTac Station, which is at grade. Alternative F3.1b bypasses one partiat acquisition with
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a release to groundwater seen in F3.1a. In addition, 12 potential release properties with historical use

of hazardous materials are identified for displacement on Alternative F3.la; 11 on F3.lb.
Alternative F3.2a includes three full displacements, one with a release to groundwater and two to

soil; and eight partial acquisitions, all with releases to soil. Alternative F3.2b bypasses one full
displacement with a release to groundwater seen in F3.2a" but crosses another petroleum release to soil

along an elevated section. In addition, 12 potential release properties with historical use of hazardous

materials are identified for displacement on AlternativeF3.2a; 11 on F3.2b.

Alternative F3.3 includes three full displacements, one with a release to groundwater and two to
soil; and eight partial acquisitions, all with releases to soil (same as Alternative F3.2a). In addition, 13

potential release properties with historical use of hazardous materials are identified for displacement.

Alternative F4 includes three full displacements, all with releases to soil; and nine partial

acquisitions, one with a release to groundwater and eight with releases to soil. In addition, 13

potential release properties with historical use of hazardous materials are identified for displacement.

Alternative F2.3 would have the lowest potential for long-term impacts associated with existing
hazardous materials releases, based on the number of properties reported. Alternatives F2,3,F3.I,
F3.2, F3.3, and F4 all have only one penoleum release to groundwater, whereas the Fl and F2

alternatives include either two or three groundwater release sites.

Maintenance Base Sites

The S. Lander Street (Ml-A) site (between Sixth and Eighth avenues) includes a property with a
small amount of petroleum-contaminated soil reportedly left in place. In addition, six potential release

properties with historical use of hazardous materials are identified for displacement.

The S. Lander Street (Ml-B) site @etween Eighth Avenue and Airport Way) includes three sites

with petroleum releases to groundwater and two with releases to soil. In addition, six potential release

properties with historical use of hazardous materials are identified for displacement.

The Atlantic/Central A (Ml-C) site includes one site with a petroleum release to gtoundwater. In
addition, eight potential release properties with historical use of hazardous materials are identified for
displacement.

The Rainier Brewery/Roadway Express (Ml-D) and Rainier Brewery/Airport Way (M-lE) sites

include two sites with petroleum releases to soil and a historic landfill with unknown releases to
groundwater. A historic landfill stretched from S. Lander to S. Horton Street and between Airport
Way and Eighth Avenue. Various businesses in the area attribute contamination in groundwater to the

landfill, which operated frombefore 1936 to the early 1950s. No potential release sites were

identified on the proposed maintenance base properties.

The N.E. Boeing Access Road (M-2) site includes one property with a release of gasoline and

diesel oil to groundwater with some floating product noted, and one property with a heating oil release

to soil reportedly cleaned up. ln addition, three potential release properties with historical use of
hazardous materials are identified for displacement

The S.W. Boeing Access Road (M-3) site includes two properties with reported gasoline releases

to soil where groundwater has not been investigated, as well as a firing range site with a potential for
lead contamination (no characterization data are available). In addition, two potential release

properties with historical use of hazardous materials are identified for displacement.

Based on reported conditions at each site, the Ml-A S. I-ander Street site appears to have the

lowest potential for long-term impact associated with existing hazardous materials releases.

4.11.2.2 Impacts Associated rfilh Light Rail System Meintenance

Operation of the light rail system would require regular maintenance of machinery involving use

of lubricants, solvents, and other chemicals. Hazardous waste (petroleum products, solvents, etc.)

would be generated primarily at the designated maintenance facility. Hazardous waste would be
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managed to meet applicable regulatory requirements, which minimize the risk of exposure. No
impacts would be expected.

4, I 1.2.3 System-Wide Impacts

Preferred Alternative

As noted in Table 4.II-1, the preferred alternative would directly affect2g release sites plus 84
potential release sites on the route.

N.E. 45th Street to SeaTac

As noted in Table 4.ll-l,the N.E. 45ft Street to SeaTac Alternative would directly affect from 23
to 43 sites and 43 to l2I potential release sites on the alignment. Maintenance operations would use
hazmdous materials as described above.

Northgate to SeaTac

As noted in Table 4.ll-1, the Northgate to SeaTac Alternative system would directly affect23 to
45 release sites and 44 to 123 potential release sites on the alignment. Maintenance operations would
use hazardous materials as described above. There would be no significant difference between the
length altematives.

MOS

As noted in Table 4.11-1, the MOS A alternative (including Site Ml-B) would affect eight release
sites and 30 potential release sites on the alignment; the MOS B alternative (including Site M-2)
would affect 13 release sites and 57 potential release sites; and the MOS C alternative (including Site
Ml-B) would affect seven release sites and 29 potential release sites. Maintenance operations would
use hazardous materials as described above.

No-build Alternative

Under the No-build Alternative, light rail maintenance would not occur and no known release
sites would be affected by light rail construction. Contamination that would otherwise be cleaned up
or confolled by the project would remain, with a potential to migrate. Also, potential existing sources
(such as underground storage tanks) may not be removed and could result in releases.

4.11.3 Mitigation

Mitig atio n fo r C o ntamin ate d S ite s

Potential impacts could be minimized by avoiding contaminated sites or portions of sites. By
minimizing encounters with hazardous materials, the project would reduce exposure risk, as well as

potential delays, construction costs, and liability associated with site cleanup. Conversely, avoiding
all contaminated sites would also reduce the oppornrnity for beneficial impacts associated with
cleanup.

Properties left with residual contamination would be clearly identified in documentation provided
to Ecology. Restrictive covenants may be required as part of tifle reports, to place limits on property
transfer as well as allowable conditions for future invasive work.

Light Rail Maintenance Mitigation

The project would implement standard operating procedures at the maintenance facility to address
management of hazardous materials as part of system operation. These procedures involve
development of a programrnatic health and safety plan; worker training; materials use planning; and a
tracking, documentation, and waste management progxam,

4.11.4 Significant Unavoidable Adverse lmpacts
No known significant unavoidable adverse impacts me associated with hazardous materials for

any of the alternatives.
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4.12 ELECTROMAGNETIGFIELDS

4.1 2.1 Affected Environment

4. 1 2. 1. I Existing Electromagnetic Fields

Electric charges and currents create both electric and magnetic force fields. Electric fields are

produced by charges, and the stronger the charge (typically measured in volts [V]), the stronger the

electric field (typically measured in volts per meter [V/m] or kilovolts per meter [kv/m]) at a given

distance from the charge.
Magnetic fields are produced by the flow of electric current. The greater the current (qpically

measured in amps), the stronger the magnetic field (typically measured in gauss [G], milligauss [mG],
tesla [T], or microtesla [pT]; 1 mG = 0.1 pT) at a given distance from the source of the current. The
strength of both electric and magnetic fields decreases rapidly with distance from the source.

Electromagnetic fields (EMFs) surround all electrical equipment and facilities. The profusion of
existing electrical conveyance lines and electrical devices in the light rail corridor results in a complex
pattern of EMFs in the area surrounding the proposed light rail line.

In the U.S., the electricity used in residences, offices, and factories is typically an alternating
current (AC) with a frequency of 60 Hertz (1 Hz equals 1 cycle per second). The EMFs associated

with AC are time-varying in magnitude and direction. In addition to the more cornmon AC, direct
electric current (non-alternating or DC) is produced and used in some situations, including light rail
traction power and electric trolley bus systems. The EMFs produced by DC are static; that is, they do
not show the variability in magnitude and/or direction characteristic of fields associated with AC. The
earth's magnetic field is static and has an intensity of 300 to 800 milligauss (mG) depending on
location.

4. I 2, I. 2 Potentially Affected Receptors

Receptors within the light rail corridor include people, whose health may be affected by exposure

to EMFs, and equipment (e.g. heart pacemakers) and facilities that may be susceptible to operational
interference from EMFs. In addition to light rail passengers and workers, residences, places of
employmenl and areas accessible to the public (such as parks and street rights-of-way), are located

near the proposed light rail alternatives. The Rainier Valley segment (Segment D) and the Northgate
to University segment (Segment A) have notably large numbers of residences near the proposed line.

Potentially affected equipment and facilities include utilities (discussed in Section 4.14 Utilities)
and the research facilities at the University of Washington Physics and Astronomy Building. The
Physics Deparfinent conducts extremely precise measurements of physical quantities having
fundamental scientific importance. Magnetic fields generated external to the Physics Departrnent

facility can disrupt these sensitive experiments. For example, the electric trolley bus lines along 15ft

Avenue N.E. generate magnetic fields with intensities sufficient to interfere with the Department's
experiments, and the University has developed an active cancellation system that detects the

maguitude and direction of the external field and generates an opposing field that cancels the extemal
field.

4.12.2lmpacts

4. I 2. 2. 1 Potential Physical Effeca

Under Altematives B 1 (the preferred alternative) andB2.2, the proposed light rail line would be

located within 200 to 300 ft of the exterior wall of the University of Washington Physics and

Astronomy building's research laboratories. Based on measurements conducted at locations along
Portland Oregon's light rail system, the peak magnetic field intensity generated by the light rail line
would be approximately 40 mG at the laboratories' exterior wall. Information provided by the

Central Link Final EIS
4. Environmental Impacts and Mitigation

4-158 I0/22/1999



University of Washington indicates that magnetic field intensities generated by the light rail line
greater than approximately 1 mG at the laboratories' exterior wall could interfere with the
department's experiments. Therefore, without mitigation, adverse impacts on the Physics Deparffnent
facilities would be significant under Alternatives Bl andB2.2.

Under Alternative 82.1, the proposed light rail line would be located within approximately 1,000
ft of the exterior wall of the Physics and Astronomy building's research laboratories. Expected peak
magnetic field intensities at the exterior wall would be approximately 1 to 2 mG. Significant impacts
to the Physics Department research laboratories may or may not result.

4.12.2.2 Potential Heahh Effec* from Light Rail Alternatives

EMFs can result in a variety of impacts to humans. Certain EMF combinations can cause shock
and bum injuries; others can also interfere with the operation of electrical and magnetic devices,
including heart pacemakers. However, based on data available from similar rail systems, operation of
the light rail is unlikely to generate significant health impacts. Anticipated EMF intensities at
locations of human exposure within and adjacent to the light rail line are considerably below exposure
guidelines established by the American Conference of Governmental Industrial Hygienists (ACGIH)
and the more recent guidelines established by the International Commission on Non-Ionizing
Radiation Protection (ICNIRP). These guidelines address known biological effects and do not address
speculative concerns about cancer and otherpossible health effects. Given uncertainties in potential
biological effects, these guidelines do, however, incorporate safety factors. Among the various
alternatives, no significant differences exist in potential health impacts related to EMFs.

Substantial research has attempted to determine whether prolonged exposure to EMFs can result
in other health effects. Concern regarding these potential health effects has focused primarily on AC
fields-in particular the 50 to 60 Hz fields associated with electrical transmission and distribution
facilities-rather than static electric fields associated with direct currents. This research, which has
been primarily epidemiological, is inconclusive thus fm and medical opinion appears to be divided on
the possible extent of these effects.

The light rail would have a DC power system: the primary EMF components would be static,
though variations in the DC system would result in minor AC field components at exfremely low
frequencies (0 to 3,000 Hz). The EMFs are primarily associated with the overhead electrical power
system and the haction power substations. The substations would be located every 1 to 2 miles along
the route, in the stations, and possibly atafew other locations. The configuration and exposure
patterns that would be experienced by passengers in the proposed system are difficult to predict.
However, study results from similar systems serve as a guide to possible exposure levels and potential
health effects associated with the proposed system.

Measurements of the DC-powered MBTA system in Boston and the DC-powered portion of the
TGV-A in France show that maximum static magnetic field intensities (including the contribution
from the earth's magnetic field) are less than one percent of the levels established as safe by the
ACGIH (Creasey and Goldberg 1993), and are less than one percent of ICNIRP guidetines for
continuous exposure of the general public QCNIRP 1994). Electric field intensities measured in
similar situations have been reported at less than ten percent of the ACGIH exposure limit for
pacemaker wearers, and less than one percent of the ACGIH limit for the general public (Eggert et al.
1997). Receptors external to the light rail system (e.g., general public, nearby residences, institutions,
and places of employment) would experience EMFs primarily from the overhead wire system and the
traction power substations. The substations would be separated from public areas and would be well
shielded. Cables emerging from the substations would carry DC-power, creating primarily static
EMFs. Because external receptors would be located at greater distances from the light rail electrical
system than would passengers, the field intensities experienced by external receptors would be below
those described above for passengers and would be considerably below ACGIH and ICNIRP
standards.
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Based on the above data, no significant health impacts related to electromagnetic field exposure

are anticipated to result from operation of the light rail, and no substantive difference in health-related

impacts would occur among the various alternatives.

4.12.2.3 No-huild Effects

Under the No-build Alternative, there would be no additional EMF-related impacts. However,
not building the light rail could result in an increase in electic trolley bus service adjacent to the

University of Washington Physics and Astronomy Building. Modifications to the building's active
cancellation system may be necessary to minimize impacts to research activities.

4.12.3 Mitigation
Sound Transit, with input from the University of Washinglon Physics Department, has analyzed

several mitigation alternatives, that would reduce of the expected magnetic field strength below 0.5

milligauss at the outer wall of the Physics and Astronomy Building. The mitigation proposed involves
a specific configuration of the light rail catenary-power feed system near the University of
Washington Physics and Astronomy Building.

The catenary system would feed electrical power from DC power cables running parallel to and

close to the track center lines of the northbound and southbound tracks. Bottr the northbound and

southbound catenary systems would be divided into looped segments approximately 12ft. in length.
Each looped segment would consist of two tap wires extending from the DC power cables to the ends

of the catenary cable segment. The catenary cable would have an electrical resistance approximately
3 to 5 times that of the tap wires. Contact of a train car's pantogrcph with a segment's catenary cable

would create two partial loops, with current flowing clockwise in one pafiial loop and

counterclockwise in the other. The current flow in each partial loop would create amagnetic field,
resulting in two opposing fields. As the pantograph mcives along the segment with the train's forward
motion, one partial loop becomes smaller as the other becomes proportionately larger. The varying
length of the partial loops, together with the higher electrical resistance of the catenary cable

compared to the tap wires, results in the two opposing magnetic fields partially cancelling each other,

regardless of where along the segment the pantograph contacts the catenary cable.

Calculations of expected magnetic field strengths with the rails 180 ft below ground level, the

near northbound track 105 ft west of the outer wall, and the catenary-power system configured as

described above, demonstrate that field strengths would be well below 0.5 milligauss at the outer wall
of the University of Washington Physics and Astronomy Building. The specific segment of track over
which this mitigation is needed would be refined by Sound Transit in collaboration with the

University of Washington Physics Deparunent.
Because no significant healttr impacts are anticipated, no health-related mitigation measures are

required.

4.12.4 Significant Unavoidable Adverse lmpacts
No significant unavoidable adverse impacts related to electromagnetic fields or electromagnetic

interference are expected under any of the altematives.

4,13 PUBLIG SERVICES

This section discusses the primary public services that would serve or could be affected by the

light rail system and facilities. Public services include fire and emergency medical services (including
hospitals), local law enforcement solid waste collection and disposal, and schools. Potential
construction-related impacts are discussed in Section 4.I7.12.
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4,13.7 AffectedEnvironment

4.13.1.1 Fire and Emergenqt Medical Semices

Services

At least 14 Seattle Fire Department stations are available to serve fire and medical emergencies in
light rail Segments A through D. The Seattle Fire Departrnent's 1998 average response time, when
units were dispatched following a 911 call, was just over 4 1/2 minutes (from call to arrival at the site)
for fue and rescue responses, and just under 4 minutes for basic life support responses (Seattle Fire
Department 1998). Several hospitals provide emergency medical services near the proposed Seattle,
Tukwila, and SeaTac light rail routes. Figures 4.3-1 through 4.3-4 identify Seattle fre stations and
hospitals serving the light rail routes. The Tukwila Fire Department's 60 uniformed fuefighters
provide fre suppression and prevention, emergency medical aid, hazardous materials response,
rescue, planning and education, fue investigation code enforcement, and other services through four
fre stations (see Figure 4.3-5). The Tukwila Fire Department's average response time is 4 minutes to
all emergency incidents (Tukwila 1998a). The City of SeaTac Fire Department provides fire
suppression and prevention, rescue, emergency medical services, and hazardous materials response
services through three stations (see Figure 4.3-6). The ladder truck from the Tukwila Fire
Department's Station 54 also serves the SeaTac Fire Department. The SeaTac Fire Department's
average incident response time in 1997, from receipt of notification to on-scene alrival, was just over
4 ll2 minates (SeaTae 1998). The Renton Fire Department provides fue protection services from five
locations. Renton's new Station 14 (which began operation in 1997) is located at 1900 Lind Avenue
S.W. and serves the southwest area of the city toward the Green River and the Ttrkwila city border
(see Figure 4.3-5). Renton's average response time in 1997 was just over four minutes for emergency
medical calls and just under five minutes for fue responses (Renton 1998a). King County Fire District
No. 20 serves the small area of unincorporated King County between Tukwila, Renton, and the south
end of Lake Washington. District 20 has a station in the Skyway area east of the project area at 12617
76ft Avenue S. (see Figure 4.3-5). The District's average response time in 1997 was 6.4 minutes
(Alexander 1998 personal communication). The Port of Seattle Fire Department provides fue
protection and emergency medical services on Port of Seattle property, including Sea-Tac Airport.
The deparrnent's station is located north of the airport's North Satellite building near Air Cargo Road
and S. 170fr Street (see Figure 4.3-6).

Light Rail Safety Data

As part of its National Transit Database, the FTA recently began collecting data on light rail
safety, including incidents, collisions, injuries, and fatalities. According to their data (FTA 1998), in
1995,291collision incidents occurred among the light rail systems reporting (systems totalngT46
vehicles operating in maximum service). Of these, 98 (34 percent) occurred on at-grade crossings.
This compares to 475 and4Z4,collision incidents \n 1994 and 1993, respectively. Collisions involving
the Portland, Oregon (Tri-Met), light rail systern, which runs predominantly at-grade, also decreased
from 51 incidents in 1994 to 1 I in 1995. Also, the number of fatalities related to light rail nationally
decreased from 15 in 1995 to six in 1996, and the fatality rate per VMT from accidents and other
incidents has been decreasing since 1993 (BTS 1998).

Other studies and information provide additional information about light rail safety. A 1996 study
by the Transportation Research Board, National Research Council's Transit Cooperative Research
Program addressed the light rail safety and operating experience of a number of LRT systems
operating on shared rights-of-way at speeds under 35 mph, including systens in Boston, Los Angeles,
Portland, Sacramento, San Diego, San Francisco, and San Jose CICRP 1996). For the systems
surveyed in the TCRP study, most light rail accidents involved motorists making left-hand turns in
front of overtaking light rail vehicles traveling in the same direction, Accidents involving pedestrians
account for the smallest percentage of accidents, ranging between 2 and 1.5 percent of all accidents. A
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study of six LRT systems (San Diego, Dallas, San Jose, San Francisco, Sacramento, and Portland)
over various periods between 1987 and 1999 indicate an average ofjust over four light rail-pedestrian
collisions per year; less than three of these accidents occur at crossings (Korve Engineering 1999b).

Accident data are discussed in more detail in the Transportation Impacts and Mitigation chapter
(Section 3.3, Arterials and Local Sfteets).

4.13.1.2 Law Enforcement

Services

The Seattle Police Departrnent (SPD) provides law enforcement and responds to 911 emergency

calls in Seattle. The Operations Bureau includes the city's four precincts and stations: north (10049

College Way N.), east (1519 Twelfth Avenue), south (3001 S. Myrtle), and west (610 Thid Avenue in
downtown Seattle). A new west precinct station at Ninth Avenue and Irnora Street in downtown
began operation in September 1999. Seattle's police precincts and stations are shown in Figures 4.3-1
through 4.3-4.

The City of Tirkwila Police Department is a full-service department with 69 commissioned
officers. The departrnent maintains one station, located at 6200 Southcenter Boulevard (see Figure
4.3-5), and two community policing resource centers, one at Southcenter Mall and the other at the
intersection of S. 148ft Street and Tukwila International Boulevard The City of SeaTac contracts for
police services with the King County Sheriffs Office, which provides a shared and stand-alone police
departrnent with 39 dedicated police officers and command staff. The station is located in SeaTac

City Hall, at lT900International Boulevard.
The Renton Police Deparbnent employs approximately 119 commissioned officers and

noncommissioned staff, and has more than 30 volunteers who assist with its operations. The
department is headquartered at 105 S. Grady Way and also has a substation located in the Renton

Center shopping plaza off Rainier Avenue S. The King County Sheriffls Office Southwest Precinct
(Precinct 4) is headquartered at 14905 Sixth Avenue S.W. in Burien and covers the area of the light
rail project that could traverse through unincorporated King County. The Southwest Precinct employs
103 officers and noncommissioned staff, excluding SeaTac personnel. A community policing
storefront is located in the Skyway area. The Port of Seattle Police Departrnent provides police
protection services on Port-owned properties, including Sea-Tac Airport. Headquartered in the
airport's Main Terminal building (see Figure 4.3-6), the departrnent employs approximately 100

officers and noncommissioned staff

Crime Data

The cities of Seattle, Tirkwila, and SeaTac maintain statistics related to crime in their
jurisdictions. Crimes are generally divided into Part I and Part II crimes. In general, Part I crimes
(also known as the "Crime Index") are more serious and include homicide, rape, robbery, aggravated
assault, burglary, theft, auto theft, and arson. Part II crimes include all other crimes, such as simple
assault, vandalism, forgery, prostitution, weapons offenses, drug and liquor violations, disorderly
conducg loitering, and other "lesser" offenses. These definitions rnay differ somewhat by jurisdiction.

In general, crime rates in Seattle have been slowly declining since the early 1990s. However,
total Part I crimes increased slighfly between 1995 and 1997. The trend reversed again between 1997
and 1998, as Part I crimes in Seattle decreased more than 6 percent, only auto theft and rape increased
between 1997 and 1998. According to SPD crime data, several census tracts, in areas through which
light rail alternatives would traverse, typically experience crime rates "considerably above the
median" (i.e., the 15 percent of Seattle census tracts with the most offenses reported). Census tracts in
Northgate (Segment A); the University District, Capitol Hill, and downtown Seattle (Segment B); and
parts of areas along the MLK Jr. Way S. and Rainier Avenue S. corridors (Segments C and D)
experience especially high numbers of crimes (Seattle 1998; 1999). Recent Part tr crime statistics in
Seattle were not available.
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For years, Tukwila has experienced one of the highest crime rates in the state of Washington,
presumably due to Tukwila's expansive commercial and industrial areas and its function as a
co[rmuter crossroads. The numerous parking lots make the city particulady prone to auto theft; for
example, auto thefts in Tukwila n 1,997 increased approximately 21 percent from 1996 to 1997, and

another 7 percent from1997 to 1998. In general, however, crime in Tukwila, including crime along
the Tirkwila International Boulevard corridor (El alternatives), has been declining since 1995. Part I
crimes in Tukwila decreased more than 18 percent between 1995 and 1998. Total Part tr crimes have
gone up and down but were at their lowest levels in 1998 (4,627 crimes) since 1994. Approximately
10 percent fewer calls for service were recorded in 1998 (35,002) than in 1995. Robbery along the
Tukwila International Boulevard corridor was reduced 64 percent from 1995 levels (Tukwila 1998,
1999). Tukwila's community-oriented policing programs, installed surveillance cameras to monitor
and report suspicious activity on Tukwila International Boulevard, and other efforts may be partially
responsible for this decrease. Substantial revitalization efforts in the Tukwila International Boulevard
corridor by the City of Tukwila and local community organizations and action groups have likely
contributed to the general decrease in area crime.

Crime rates in SeaTac (Segment F) also appear to be slowly decreasing. Part I crimes in SeaTac
decreased more than 8 percent from 1996 to 1997, and total dispatched calls for service (11,808)
decreased more than 2 percent. Nearly all categories of Part I crimes decreased during this period;
however, auto theft increased 9 percent in 1997, from 397 to 433 offenses. Total Part II crimes in
SeaTac decreased nearly 11 percent during this period. Vandalism and fourth-degree assaults were by
far the largest single categories ofPart II offenses, accounting for 43 percent of all Part tr crimes.
Total crimes in patrol district L2, which includes the area of International Boulevard between l60e
and 176ft streets, increased slightly between 1996 and 1997; allother district crime decreased (SeaTac

1998). The SeaTac Police Department has indicated that a substantial portion of the area's crime is in
the Bow Lake neighborhood east of International Boulevard (Pentony 1998 personal communication).

The FTA maintains crime data related to light rail operations. Most crimes appear to be thefts or
auto thefts, especially in the vicinity of stations or parking meas (FTA 1998). Of the light rail systems
reporting in 1995 (systems totaling 678 vehicles operating in maximum service), 451 thefts, 128 auto
thefts, 43 burglaries, and 6 arsons were reported. In Portland, Tri-Met reported 112 thefts and 48 auto
thefts in 1995 associated with the MAX system. Crime around the MAX stations has generally been
minor, but car theft around parking areas has been a concern. Crime in these station areas is largely an
outgrowth of crime in the particular location but is not thought to affect surrounding neighborhoods
(Sizer 1998 personal communication).

4.13.1.3 Schools

At least 19 Seattle public schools are located within several blocks of the alternative routes in
Seattle. Several private schools and both public and private colleges, including the University of
Washington, North Seattle Community College, Seattle Central Community College, and Seattle
University, are also located near the proposed alignments. Schools near the Seattle alternative stations
and routes are shown in Figures 4.3-1 through 4.3-4.

Tltkwila School District 406, which operates within the city of Tirkwil4 includes three elementary
schools, one middle school, and one high school. Foster High School, Showalter Middle School, and
Thorndyke and Cascade View elementary schools are located in the general vicinity of the El
alternatives. Tukwila Elementary School is located in the general vicinity of Alternative E2.

Public schools in the SeaTac area (part of the Highline Public School District 401) include three
elementary schools-Riverton Heights, McMicken Heights, and Madrona-located in the vicinity of
the Segment F alternative routes and stations. Four other Highline schools that could be affected by
the light rail alternatives-Valley View and Bow Lake Elementary, Chinook Middle School, and Tyee
High School-are located between 3/t and 1 mile east of International Boulevard. A private school,
Pacific Christian School, is also located near the proposed routes (Figure 4.3-6).
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School buses serving Seattle, Tirkwil4 and Highline schools travel on, cross, and make turns

along many streets in the project area, including major arterials in at-grade and elevated route
segments such as MLK Jr. Way S., Interurban Avenue S., T[rkwila International Boulevard, and

International B oulevard

4.13.1.45o1id Waste Collection and Disposal

The Seattle Solid Waste Utility, a division of Seattle Public Utilities, currently contracts with two
private firms-Waste Management of Seattle and Northwest Waste Industries-to collect commercial
and residential solid waste generated in Seattle. Commercial recyclables are collected by several

companies (Seattle 1998b). Solid waste collection, transportation, and disposal in Tukwila are

provided under franchise agreements with vendors and licensing agreements between the state and the

vendors. SeaTac Disposal currently handles most of the commercial waste collection and hauling in
Tukwila. Waste Management, Inc. (Rainier) handles a small amount" including dry (non-putrescible)

wastes @rath 1998 personal communication). Commercial recyclables and construction waste are

handled by a number of companies. The City of SeaTac currently has franchise agreements with
SeaTac Disposal Company and Nick Raffo Garbage Company to collect residential and commercial
solid waste, including garbage, construction debris, and land-clearing debris in SeaTac.

4.13.2 lmpacts

4.13.2.1 Fire and Emergency Medical Services Impacts

The analysis in this section is based on known and expected design and operation commitments.

For example, although making left-hand turns across the light rail trackway at unsignalized
intersections would be considered illegal for general vehicles, emergency vehicles could be able to
make these unauthorized left-hand turns at their discretion. Similarly, crossing light rail trackway
mid-block would be illegal, but trackway curbing would be designed where necessary (e.g., MLK Jr.

Way S.) to allow emergency vehicles to cross. Emergency vehicles could have signal priority over
light rail train signal requests. Also, Link trains would be equipped with intelligent taffic signal
control technology in coordination with local fire and transportation departments. Final design and

operation decisions may change somewhat as the design process continues and following furttrer
coordination with emergency service providers through Sound Transit's Fire-Life Safety Committee.
This committee includes representatives fromthe Seattle, Tukwila, SeaTac, King County, Port of
Seattle, Renton, and University of Washington police and fire departments as well Sound Transit
engineers and safety specialists. This committee will develop solutions regarding access to the light
rail systern" emergency routes, water and fue hydrant needs, training, costs, and other design features

to ensure that the light rail system does not compromise fire and life safety in the project vicinity.
Light rail operation in shared rights-of-way intoduces a new typ€ of vehicle in the flow of traffic.

Some collisions between Link trains and motorists and pedestrians will occur. Many of the safety
problems associated with light rail result from a general lack of awareness and the failure of motorists
and pedestrian to obey crossing warning and traffic control devices. There will be changes at
pedestrian crossings, signals, traffic flow patterns, and other areas. Motorists, bicyclists, and
pedestrians will take time to adjust to the new system. The Portland MAX systern, in many ways

similar to the proposed Link systern, experienced a much higher number of accidents in its first three
years of operation than in subsequent years. Potential impacts to fue, police, emergency medical, and

other emergency services also include changes to some response routes and increased response time.
However, with appropriate design features and mitigation measures, such as redesign of some

roadway crossings, turning movements, additional signalized crossings, and other factors, these
potential response time impacts and the potential for serious accidents requiring fire and emergency

medical service would be minimized.
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Signage would be installed to clearly delineate the Link trackway and adjacent streets and to warn
pedestrians that trains may be approaching. Trains would operate at the speed limits designated for
vehicles on adjacent streets in at-grade sections of the line. Designated pedestrian crossing areas

would provide safe crossings of the Link facilities. Link tains would have a high intensity light that
would remain on at all times, and operators would sound the train horn if they saw vehieles or
pedestrians in the Link tackway.

The emergency service providers and Link personnel will be trained to respond to all types of
emergencies that occur on, in, or near the Link system. According to Portland Tri-Met
representatives, the MAX system has not compromised fue and emergency medical response (Saporta
1998 personal communication).

Several other factors would also minimize accidents and aid calls. Allowing automobiles to make
left-hand turns at signalized intersections only, as proposed, would reduce the risk ofvehicle-light rail
accidents and would also likely decrease the number of auto-auto accidents that would otherwise
occur at non-signalized intersections. Installing curbing that separates at-grade light rail from the
roadway would also minimize accidents. A detailed review of accident records on MLK Jr. Way S.

from 1994 through March 1999 indicates that a median (or curbing) might have prevented 233
collisions between motor vehicles during this period, or a 44-percent reduction in accidents. A similar
analysis of accidents on Tukwila International Boulevard between 1994 and 1996 shows that a median
might have prevented 11 collisions during that period, or a reduction of 3 to 4 percent. The number of
estimated avoided accidents would be higher in future yeaxs as haffic volumes increase (see section
3.3, Arterials and Local Sneets). Based on accident benchmarks from a survey of western urban light
rail systems new light rail vehicle accidents with motor vehicles would occur. However, the number
of new accidents is expected to be lower than the number of existing accidents reduced by the median
light rail system on MLK Jr. Way S. or Tukwila International Boulevard under Alternative E1.1
(Korve Engineering 1999a). In addition, installing curbing could also reduce the number of
pedestrian-auto accidents that might otherwise occur. A review of accident records on MLK Jr. Way
S. indicated that a median could have prevented seven accidents per year between motor vehicles and
pedestrians or bicyclists; four accidents per year could have been prevented on Tukwila Intemational
Boulevard with a median. The preferred alternative, with a raised median and additional signal
protected pedestrian crossings would likely prevent some of these accidents. Light rait vehicle
accidents with pedestrians and bicycles are expected to be lower, based on experience in other
systems. In summary, light rail operating in its own divided trackway on MLK Jr. Way S. and
T\rkwila International Boulevard. would have a net result of fewer total vehicle and pedestrian
accidents than would otherwise occur on these streets under current conditions.

Passing trains could briefly delay emergency vehicles attempting to cross the trackway along at-
grade light rail sections, thereby compromising response time. Emergency vehicles crossing MLK Jr.
Way S. (all D routes), Rainier Avenue S. (D3 routes), Tukwila International Boulevard (El-prefened
alternative), Interurban Avenue S. (E2), and International Boulevard (F1) could be affected. Sound
Transit operations staff analyzed potential emergency vehicle delay at signalized at-grade
intersections. At intersections along the route with no light rail station, 88 percent of emergency
vehicle trips moving through signalized intersections would not be delayed, 4 percent would be
delayed by 0 to 10 seconds, and 8 percent would be delayed by 10 to 30 seconds. At those
intersections where a station platform is located just past the street crossing, a train that is reducing
speed to stop at the platform will take longer to clear the crossing. Under these conditions, 81 percent
of emergency vehicle trips would not be delayed, four percent would be delayed by 0 to 10 seconds,
and 15 percent would be delayed by 10 to 45 seconds at these crossings.

Responding to fires and medical emergencies in areas west of MLK Jr. Way S. in the Rainier
Valley (C2.3, C3 and all D routes) and in Tukwila west of Tukwila International Boulevard @1.1 and
E1.2) could require emergency vehicles to exercise more care when crossing the trackway or roadway
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because they would be crossing a median and the Link train may not yet be completely stopped. Most
Seattle fire stations responsible for these areas are located on the east side of MLK Jr. Way S.,

including Station 6/Engine 6 and Ladder 3 (3,197 total responses in 1998); Station 28lBngine28,
Ladder 12, andMedic 28 (5,885 responses in 1998); Station 30/Engine 30 (1,861 responses in 1998);

and Station 33/Engine 33 (1,&6 responses in 1998). Many emergency responses from these stations

use MLK Jr. Way S. as the preferred response route instead of Rainier Avenue S. because of the

availability of turn lanes and ttre limited number of signalized intersections. Many of the responses

from these stations also require crossing MLK Jr. Way S. or Rainier Avenue S. Station l3/Engine 13

and Battalion 5 (2,593 total responses in 1998) and Station l4fI-adder 7, Aid 14, and Rescue 14 (2.112
total responses in 1998) are located west of MLK Jr. Way S., and could also respond to emergencies

related to the Link facilities in this area. All Ttrkwila Fire Department stations are located on the east

side of Tukwila International Boulevard. (see Figure 4.3-5>, and emergency response often requires

crossing Tukwila International Boulevard. New signalized crossings at several locations along MLK
Jr. Way S., Tirkwila International Boulevard, and International Boulevard (see Chapter 3) would
provide additional signalized crossing opportunities on these roads minimizing potential crossing

delays. Significant impacts to the Port of Seattle, King County Fire District No. 20, or Renton Fire

Deparunent services would not be expected. In some cases, (if deemed necessary) King County,
SeaTac, or Port of Seattle fire departments, through contractual anangements and mutual aid
agreements, could potentially handle emergencies in these areas. Similarly, the Renton Fire
Department and King County Fire District No. 20 could assist with emergencies in the far eastern

parts of the project area (that is, under Alternatives E2 andE3\.
Restricting vehicle left-turns on these roads to signalized intersections only could limit the ability

of fire, medical, and police vehicles to respond quickly to emergencies by forcing them to take longer

alternate routes. Responding emergency vehicle depend upon left-turn lanes to navigate through
traffic. This could be problematic in several areas, especially MLK Jr. Way S. (Dl alternatives)

Tukwila International Boulevmd (E1 alternatives) and International Boulevmd. (F1 and F3 [S. 1581h

Street onlyl), where, depending on the location of the emergency, fire trucks may have to backtrack
from the next signalized intersection or take routes on smaller side streets through adjacent

neighborhoods. This would have associated impacts on neighborhoods, traffic, and pedestrian safety

in those neighborhood areas. Elevated segments in these corridors (e.g., Alternatives C2.3, C3, D1.3,
81.2, and various F alternatives) could pose similar problems. Again, however, allowing emergency

left-hand turns, retaining and adding signalized intersections, and installing appropriate curbs as

necessary would minimize the potential impacts on emergency response from turning restrictions.
Emergency vehicles traveling with traffic flow along at-grade sections in the center of the roadway
(particularly MLK Jr. Way S.) could experience delays because center hrn lanes would be eliminated.
Crossable curb design would allow emergency vehicles to use the median to pass, but would likely not
be desirable because ofpotential light rail traffic.

Alternative Dl.ld and Dl.lf could pose addifional response difficulties. These options propose

converting a section of MLK Jr. Way S. from its intersection with Rainier Avenue S. to S. Henderson

Street from four lanes of traffic to two in a 90-ft and 93-ft right-of-way, respectively. Although the

new lanes would be wider than a typical street, passing other vehicles could be difficult. This would
Iimit the emergency vehicle's ability to negotiate traffic during the responses and response times for
emergency vehicles that take routes on MLK Jr. Way S. could be compromised, especially during
times when vehicle traffic is heavy. Any fire apparatus stopped at response locations along MLK Jr.

Way S. would likely block the only available traffic lane, thereby obstructing traftic for the duration
of the emergency. These alternatives could also create slightly longer delays at some intersections

along MLK Jr. Way S. (see Chapter 3). Under Alternatives Dl.ld andDl.1f, the light rail system

may need to be designed to allow emergency vehicles to travel partially within the light rail right-of-
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way to avoid potential delays on MLK Jr. Way S. Some emergency routes in this vicinity may need to
be altered to minimize response time impacts under all D alternatives.

Emergency response times in downtown Seattle could potentially be affected as Metro transit
buses are moved from the Metro tunnel to city streets to allow Link to operate in the tunnel. While
overall bus volumes on city streets would increase, however, Sound Transit estimates a related
decrease in auto volumes on city streets because of more total transit opportunities (see Chapter 3 -
Transportation). While certain areas could experience heavier traffic volumes and slightly increased
delays, emergency response times are not expected to be significantly affected.

Fire department regulations and procedures prevent stretching fire hoses over active railroad
tracks. Depending on the nature and location of the emergency (such as adjacent to MLK Jr. Way S.,
Tukwila International Boulevard, International Boulevard, or Interurban Avenue S.) and available
hydrants, light rail operations would need to be temporarily shut down, possibly for several hours
during some emergencies. Fire hydrants would be installed along some at-grade routes to avoid
layrng hose over tracks.

Access to fire and medical emergencies on elevated and tunnel tack sections and stations would
be more difficult than access at-gnde. Ladder trucks would sometimes need to be used to access

emergencies along elevated sections. High bridges or elevated sections, such as the proposed new
bridges over the Lake Washington Ship Canal (B2.1),I-5 at Boeing Access Road, and the Duwamish
River (E1.1, 8I.2, and E2) and sections running along the south side of SR 518 @2 and E3), could
pose particularly difficult challenges. SeaTac Fire Deparfnent equipment, for example, has a
maximum vertical reach of 30 ft, making rescues on the higher-elevated sections in that segment
difficult. SeaTac currently has buildings that exceed these heights so accessing elevated light rail
segments could be difficult but would not be a unique access issue to the SeaTac Fire Deparhnent.
Mutual aid from the Port of Seattle, Tukwila or other fire departrnents would be called to respond to
emergencies at higher elevations. Although it has a ladder truck, the Tirkwila Fire Department also
has concems about reaching some of the more remote elevated sections of the light rail route in
Tukwila (i.e., the E3 route). Access to tunnel sections (all A, B, and C alternatives and D3.4) would
also need to be maintained at all times to ensure prompt response times and the safety of both
passengers and service providers. Tunnels and elevated sections would be designed to provide
emergency access and evacuation in conformance with NFPA 130.

Methods of access and evacuation during emergencies on elevated and in tunnel sections include
using a second train on the adjacent track or using, elevators and emergency stairs. Emergency
responders would use water standpipes or other firefighting and emergency features incorporated in
the Iight rail design. In unusual cases where using a second train is not practical, Sound Transit would
follow state and local fire codes and NFPA's Standard for Fixed-Guideway Transit Systems, which
was developed especially for elevated and tunnel systems.

Precise emergency procedures and necessary equipment will be determined during final design.
Fire fighting, emergency medical, and other safety and security issues and resolutions are being
discussed through Sound Transit's Fire-Life Safety Committee.

4,13.2.2 Law Enforcement fmpacts

Operation of the light rail system could focus criminal activity in some areas, particularly around
parking facilities and possibly at some stations. Attempted car thefts, robberies, loitering, and other
crimes could occur in these areas, especially at night, thereby increasing service calls to police and
911. The proposed Boeing Access Road Station (E1.1 and E1.2) is of particular concern to Tukwila.
police who indicate that this station's isolated location, coupled with the proposed parking area at this
location, could concentrate criminal activity. In addition, the SPD has indicated that the anticipated
increased call load and geographical divisions created by the light rail system may require redistricting
some of its current sectors and beats (Mochizuki 1998 personal communication).
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The overall effects of light rail operation could require additional police and security staff or

additional patrol cars to monitor stations, tunnels, parking facilities, and other areas. There is a

particular concern about safety and security in the deep tunnel stations in the University Districg First
Hill, and Beacon Hill. Increased policing or security in some areas, especially around stations and

parking facilities, would substantially minimize criminal activity associated with the light rail system.

Careful planning and design of stations and parking facilities in association with the local police and

UW police would deter criminal activity and generally make light rail facilities safer and more secure.

Sound Transit's Link Design Criteria include many principles and guidelines designed to ensure safety

and security throughout the light rail system. These criteria include specific design requirements for
pedestrian safety, elevators and escalators, ancillary spaces, patron information centers, public

telephones, call-for-aid stations, emergency management panels, electronic surveillance, lighting,
materials, vandalism, electrical requirements, public address systems, radio communications, alarms,

and other measures. Proposed methods of addressing safety and security known at this time are

identified in the Mitigation section. Sound Transit's Deep T\rnnel Stations, Patron Access Options

and Issues technical memorandum, which discusses these issues and methods in more detail, is

included in the Public Services Technical Back-up Report.

As with fire and medical emergencies, police access to elevated track and tunnel sections and

stations could be difficult. Responding to crimes, disturbances, or other emergencies occurring on

trains in these sections or between stations could be difficult for both train drivers and police to

control and manage. Also, at-grade platforms would be easier to patrol and have a deterrent benefit

for offioers who are on ground patrol. Congregations of people and the activity around stations and

other light rail facilities may actually help deter crime in some areas. Police vehicle access over the

curbing on at-grade sections could be difficult. Patrol cars responding to crimes or other emergencies

on the opposite side of the streets on which they are traveling typically cross roads at the first
available crossing. Police are less likely (or may not be able) to do this across the at-grade light rail
curbing, thereby delaying emergency response time. In Portland, however, Tri-Met has indicated that
police response times have not been hindered during light rail operation (Sizer 1998 personal

communication). Curb design in some areas would allow emergency vehicles to cross more easily.

Maintenance base alternative M3 would displace the Seattle Police Department's Firing Range

facility. This facility would likely be difficult to relocate in the nearby vicinity. In addition, SPD has

plans to house support staff at the city of Seattle' s Park 90/5 facility, located at 22O3 Airport Way S.

Maintenance base alternative Ml-B would displace this facility and Ml-A could affect access to the

building. Tukwila's neighborhood community policing resource center located at Tukwila
International Boulevard and S. 148'Street would be relocated under Alternative E1.1.

4.13.2.3 School Bus Route fmpacts

School buses traveling along, crossing, or making turns from some major roadways in the project

area could experience some delays during light rail operation. Buses crossing at-grade alternatives

along MLK Jr. Way S. (all D routes), Tukwila International Boulevard (81.1), and International

Boulevard (F1) could be particularly susceptible to delays as trains pass intersections. Also, buses

could be delayed or routes altered along all at-grcde and elevated routes in Segments D, and under

Alternatives EI.I,EI.2,E2,FI, and F4 because of the proposed restriction of left turns to signalized

intersections only. TrafFc and transporCation impacts are discussed in Chapter 3 of this document.

Traffic at some intersections along MLKJT. Way S., Rainiel Avenue S., Thkwila International

Borrlevard, International Boulevard., and other roads would experience increases in average delay

time during tight rail operation (see Chapter 3). Seattle school buses traveling on MLK Jr. Way S.

make turns at most signalized intersections (Anderson 1998 personal communication). Estimates

prepared for 2010 traffic during the afternoon peak hour indicate some delay compared to no-build
conditions along MLK Jr. Way S. at S. Alaska Street (eastbound and westbound approach), S. Graham

(eastbound and westbound) Cloverdale (eastbound and especially westbound) streets, and S.
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Henderson Street (westbound). Delays at intersections along Rainier Avenue S. include S. Walden
(eastbound and westbound), S. Charlestown (westbound), S. Andover (westbound), and S. Alaska (all
approaches).

Tukwila district buses make approximately 171 movements at most Ttrkwila International
Boulevard intersections. More than 100 of these movements occur at S. 144s and S. 154ft streets, 37
of which occur during A.M. peak traffic hours. Tirkwila International Boulevard. is crossed 80 times
per day (Silver and Lemen 1998 personal communication). Similarly, the Highline School District
operates 79 bus routes daily and contracts private seryices for 48 additional special needs routes and

field trips. Highline buses cross or turn off or onto International Boulevard at most major
intersections in SeaTac, including S. 154tb, 160ft, 170ft, 176ft, 188ft,200e, and 208e streets (Carr 1998
personal communication). Noticeable delays at intersections along Tukwila International Boulevard.
affecting Tukwila buses would occur at S . 1 1 2e Street and S . 1 44th Street under Alternative E 1 . 1 (the
preferred alternative) and E1.2, and at S. 154'Street under Alternative Fl. Intersection delays
affecting Highline buses on Tirkwila International Boulevard,[nternational Boulevard. would occur at
S. 154ih S[eet under Fl (see above); S. 160th Street (southbound and eastbound under Fl, F2, and F3;
westbound under Fl only); S. 188th Street (eastbound under Fl, F2, andF3; westbound under Fl
only); and S. 192nd Street (westbound under Fl). Eastbound turns at S. 144e, 154e, and 170h streets

and westbound turns at S. 188t'Sfteet would experience the most significant delays. Buses using
other crossings along these main roads would experience slight delays (generally less than 10 seconds)

or, in some cases, improved service with light rail. Irvel of service analyses and anticipated delays
are discussed in Section 3.3, Arterials and Local Streets.

Traffic mitigation proposed at these intersections (see Chapter 3), however, would substantially
reduce potential delays. Buses cross these major roadways at signalized crossings only, thereby
minimizing potential left-turn delays. Most left-hand turns at currently signalized intersections would
be retained and some additional left-hand turn lanes would be added. Additional signalized
intersections would also be added along MLK Jr. Way S. at Andover, Dakota, Edmunds, Dawson,
Brandon, Myrtle streets, Renton Avenue, and Norfolk Street; and along Ttrkwila International
Boulevard. at l48th Sfteet. In addition, a 100-ft exclusive right-turn lane is proposed for the eastbound
to southbound movement on S. 144u Street, which should minimize bus delays at this intersection.
Most A.M. school bus delays would likely occur during the morning peak traffic hours and most P.M.
school bus runs would be completed before the typical P.M. peak traffic hour begins. Morning peak

hour and afternoon traffic delays are generally less than the P.M. peak hour delays. These factors
would also help minimize the overall impact on Seattle, Tukwila, and Highline schools.

Light rail facilities would likely require relocating some existing school bus stops, especially on
at-gade sections around stations. These include some Seattle School Disuict stops on MLK Jr. Way
S. (all D routes), Tukwila School District stops on Tukwila International Boulevard @1 the preferred
alternative) and Interurban (E2), and Highline School District stops on International Boulevard (F1)

and 286 Avenue S. For example, Highline bus stops along 28e Avenue S. would be affected under
most alternative configurations of the South SeaTac Station and park-and-ride, panicularly those north
of S. 200fr Street. These bus stops may need to be moved to accommodate Sound Transit bus srops

and light rail station and park-and-ride facilities. Sound Transit would coordinate with the school
districts to finalize solutions.

The safety of school children walking along major roads on at-grade sections such as MLK Jr.
Way S. (all D routes), T\rkwila International Boulevard (81.1), and International Boulevard (F1) is a
concern. Seattle, Tlkwila" and Highline school district boundaries are generally devised so that
school children are not required to cross major arterials to reach their schools. This would help
provide students' safety during light rail operations. However, some students will cross these roads
mid-block or at unsupervised intersections, regardless of school district policies. Appropriate design
measures, such as installing signalized pedestrian crossings at strategic locations, and educating
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school officials and students about safe crossing practices, would minimize potential safety impacts to

school children and all pedestrians. Sound Transit (Alternative D3.4) proposes a new grade-separated

pedestrian-only walkways under S. Edmunds Street at the Columbia City Station. The intersection of
MLK Jr. Way S./S. Andover Street; MLK Jr. Way S./S. Dawson Street, and Cheasty Boulevard/IvllK
Jr. Way S. intersections have been proposed for potential signalization to provide protected pedestrian

and bicycle crossings. A new pedestrian-only signal at the unsignalized MLK Jr. Way S./S. Dakota

Street intersection could serve as a new school crossing location. Thr.ee new pedestrian-only signals

would be added on Tukwila International Boulevard near 130e, 132nd, and l42od streets. As indicated
in the Fire and Emergency Medical Services Impacts section (4.13.2.1),light rail operating in its own
divided trackway on MLK Jr. Way S. and Tirkwila International Boulevard would have a net result of
fewer total pedestrian accidents than would otherwise occur on these streets under current conditions.

4.13.2.4 Solid llaste Collection and Disposal Impacts

No significant impacts on solid waste collection and disposal in the project area during light rail
operation would be expected, Hauhng routes in areas using the intersections experiencing increased

delays (see School Bus Route Impacts above) would also experience some delays, but these should
not significantly affect their services. One solid waste/recycling facility, the Black River Demolition
Disposal and Recycling Station, located at 501 Monster Road S.W. in Renton, would be displaced

under Alternative E3. Because of this facility's siting needs and operating characteristics, relocation
could be difficult.

4.13.2.5 System-Wide Impacts

In general, public services would be most affected by at-grade light rail alternatives because of
potential delays and structural impediments created by the light rail facilities. Fire, emergency

medical, and police services could also be affected by the difficulty of accessing elevated and tunnel
sections of the route. Based on the potential impacts identified above, the alternative with the highest

overall potential impact on public services would likely consist of the following routes: A2J or 42.2;
D1.1 (particularlyDl.ld) orD3.3; E1.1; andF1.1. Thepreferred alternative includes Dl.le andEl.l,
which contain significant portions of at-grade trackway making it susceptible to the potential at-grade

impacts (e.g., response time, vehicle delays, potential accidents) identified above. There would be

little difference in impacts among the Segment B routes, Segment C routes, or the Maintenance Base

alternatives.
All three MOS alternatives would have both tunnel and at-grade sections, both of which create

different potential impediments and safety concerns for emergency service providers. MOS B would
include a Link route down MLK Jr. Way S., which would inevitably lead to some accidents and

conflicts with motor vehicles, pedestrians, and bicyclists traveling on, across, and making turning
movements on to and off of this arterial; such accidents would not occur in tunnel sections. Response

times could also be affected in the Rainier Valley under MOS B because of traffic delays that would
occur at some intersections. The at-grade traffic impacts and delays under MOS B would also affect

Seattle School District buses using or crossing MLK Jr. Way S., potentially creating lengthier travel
times. However, MOS A and MOS C both have longer tunnel sections than MOS B and deep tunnel
stations, which are more difficult for service providers to access in emergency situations than at-grade

sections. The deep tunnel stations could also be more of a safety concern as crimes may be more
difficult to monitor, and therefore more frequent than at open, at-grade stations. Regardless of the

MOS, however, design measures and proposed mitigation would minimize the potential for significant
public services impacts.

4.13.2.6 No-build Alternative Impacts

No known significant impacts to public services in Seattle, Tukwila, SeaTac, Renton, or King
County would occur under the No-build Alternative. Continued growth in the project corridor would
increase demand on all public services. Proposed projects in the south end of the light rail system
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(e.g., the 286124h Ave. S. corridor project and the SR 509 extension project) could affect public
services in the general vicinity of the South SeaTac Station and park-and-ride.

4.13.3 Mitigation
Sound Transit would incorporate the following design mitigation measures into the project to

maintain system safety and minimize the potential impacts of light rail operation on public services:

o Develop a system safety and security progmm that defines activities and management
controls, plans, and monitoring processes to prevent patrons, personnel, and property from
being exposed to hazards or unsafe conditions during light rail operation. The program will
be developed in close coordination with local fre, police, and other public service agencies as

part of Sound Transit's emergency management plan. The program will also:
o Incorporate operational, occupationaUindustrial, traffic, facilities, and pedestrian

safety considerations, compatible with other system requirements into light rail
facilifies, equipmenl plans, and procedures to minimize the potential for accidents
during operation.

o Identify and eliminate or minimize hazards associated with light rail to acceptable
safety levels.

o Implement a safety cerrification progrrm to provide all elements of a safe transit
system before revenue service begins.

o Maintain a proactive safety philosophy that emphasizes preventive measures over
corrective measures to eliminate unsafe conditions.

o Analyze and use historical data generated by the newer transit properties with
characteristics similar to light rail to support the system safety program.

o Coordinate safety and fire/life safety considerations with reliability, maintainability,
and identified testing activities.

e Design and operate stations to address patron safety and station security through architectural
configuration and station desigU electronic monitoring, sensing, and communications; and
manned surveillance, including the following: (Many of these concepts are designed for deep
tunnel stations, but where feasible or deemed necessary would be applied to other stations.)

o Design stations to be open and spacious, well-lit" and uncluttered, with open
stairwells and high ceilings.

o Minimize turns in public circulation areas, avoid or minimize interior columns, and
avoid blind comers or nooks that are beyond a patron's or a security camera's field
of vision.

o Provide clear and direct access from a station entry to a station platform by limiting
the number of entry points and avoiding long corridors or walkways.

o Provide uniform lighting throughout the station area and place fare machines in
locations selected to allow security monitoring.

o Install closed circuit television (CCTV) surveillance cameras at strategic locations to
effectively cover public areas.

r Install a public address system to provide information to transit passengers. The
system would provide adequate coverage ofall public areas in stations.

r Install an emergency telephone system providing direct contact with the central
control and monitoring facilities. Emergency phones would likely be located in fare
collection and platform areas and would be prominently identified.

r Locate passenger information phones adjacent to fare machines and within view of a
CCTV camera.
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Provide security personnel to rove between stations. These personnel would likely
be contracted with local law enforcement or private agencies, but could also be
provided directly by Sound Transit. More precise needs for manned surveillance will
be determined as the safety and security program advances.

. Implement system security criteria at and around station sites that enhance patron

security through: providing maximum visibility of the entrances and the facility
from adjacent areas; planting vegetation that does not hinder fields of vision;
providing adeguate lighting and site accessibility; and providing clear lines of sight
of parking lots, adequate illumination, and ease of access for surveillance.

o Provide radio communication capabilities for emergency hain operations and police

and fue emergencies; provide two-way communication capability from within
elevator cabs between the patron and the Link operations.

o Install and maintain an intrusion and alarm system to protect against unauthorized
entry into security-sensitive areas of the system such as fare vending machines,

traction power substations, and money counting and storage rooms; lock or otherwise
prevent access to tunnel and elevated sections when the light rail system is closed.

Develop an emergency management plan in close coordination with Seattle, Tukwila SeaTac,

Renton, King County, and Port of Seattle police and fire deparfrnents, transportation
divisions, and others through Sound Transit's Fire and Life Safety Committee during
preliminary and final design, and construction, and operation of the proposed facilities. This
plan would provide reliable emergency access, develop alternate plans or routes to avoid
delays in response times, and institute other features, as necessary, so that general emergency
services are not compromised.

Work with local police departrnents to implement crime prevention through environmental
design (CPTED) principles when feasible. This could include design elements such as

installing appropriate lighting around the station areas, tunnels, parking facilities, and other
system facilities, and incorporating other design features to help deter crime.

Work with local fire and police deparnnents to address training necessary to teach personnel
about the light rail system facilities (tunnels, elevated sections, at-grade crossings) and
operations.

Final design of the at-grade sections will consider pedestrian safety measures such as a visual
element in the center of the tracks to discourage crossing the tracks except at legal
crosswalks. The visual element may consist of a high decorative fence or similar feature.
Another potential measure being considered would provide an area for pedestrians to stand on
one or both of the rail tracks at legel crossing intersections.

Work with local school districts to educate school officials and children about the light rail
system and safe street-crossing procedures, especially on at-grade sections; and to address

specific issues related to bus stop relocations and potential school bus delays. Sound Transit
would work closely with community groups and neighborhoods as part of its public education
progmm to inform the general public about safety associated with the Link system.

To minimize effects on response times, design at-grade tracks and curbs on MLK Jr. Way S.

and other at-grade sections - as deemed necessary by Sound Transit and local transportation
agencies - that would physically allow crossing by emergency vehicles. Crossing the tracks,
other than at signalized intersections, would be considered illegal, but would be physically
possible if the above-mentioned decorative fencing is not placed between the tracks.

Equrp Link trains with intelligent traffic signal control technology in coordination with local
fire and transportation departments to minimize potential emergency response time delays.
Priority control over specific signalized intersections would be coordinated with these
departments on a case-by-case basis.
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The Fire-Life Safety Committee and other Sound Transit safety and security specialists would
continue to address public service issues throughout design, construction, and operation. Design
features and mitigation to minimize any additional impacts would be incorporated as necessary.

4.13.4 Significant Unavoidable Adverse lmpacts
With mitigation, no significant unavoidable adverse impacts on public services would be

expected.

4,14 UT|L|TIES

This section evaluates long-term impacts to utility providers and systems that would serve or
could be affected by the light rail system and facilities. Utility providers throughout the light rail
project area include municipal agencies, special utility districts, and private companies providing
electricity, watet wastewater and stormwater collection, natural gas, steam, and telecommunications
services. Potential construction-related impacts to utilities (e.g., relocation andprotection) are

discussed in Section 4.I7.I3.

4.14.1 Affected Environment

4.14.1.1 Segments A through D
Seattle City Light, which supplies electric power to customers in Seattle and some portions of

King County north and south of the city limits, would provide electric power to all Segment A, B, C,
and D alternatives and the Ml and M2 operation and maintenance facilities. City Light owns and
maintains approximately 650 miles of 1l5-kilovolt (kV) and 230-kV transmission lines that carry
power from its generating facilities to 13 principal substations. At least eight of these substations
(North, University, Broad Street, Union, E. Pine, Massachusetts, South, and Creston) serve:re:ls
through which the proposed light rail alternative routes pass. The utility currently supports an annual
load of approximately 1,100 average megawatts (MW); this load is projected to grow by more than 10
to 20 average MW per year. Overhead transmission lines are located along the proposed Seattle
segment alternative routes, including along Eighth Avenue N.E. in Roosevelt adjacent to the I-5
bridge over the Lake Washington Ship Canal @2.1), on the east side of the E3 busway south of
downtown (Cl), and across MLK Jr. Way S. near S. Henderson Street (Segment D). Major
underground power lines are located in the Ravenna area between N.E. 75e and N.E. 60s streets (all
Segment A alternatives), beneath Denny Way on Capitol Hill, and at crossings along Rainier Avenue
S. near I-90 and S. Massachusetts Street (C2 and C3), and near S. McClellan Street at L7e and 21't
Avenue S. (Alternative C1). Overhead distribution lines are also located along many streets in the
project area, most notably along MLKJT. Way S. (all Segment D routes).

Puget Sound Energy (formerly Washington Natural Gas) provides natural gas service throughout
the entire project area. High-pressure gas mains are located in the project area including along Fifttr
and Eighth Avenue N.E. (all A alternatives), Dermy Way on Capitol Hill (81), Sixth Avenue S. (C1),
and MLK Jr. Way S., south of S. Henderson Street (all D alternatives).

US West Communications provides telephone service throughout the entire project area.

Telephone lines in urban areas are tSpically located within street rights-of-way, aboveground on utility
poles in most areas and underground in some areas (including part of downtown Seattle). Other
smaller utilities often share the underground telephone duct banks.

Several private companies (including AT&T, Electric Lightwave, MCI, Spring Pacific Fiber Linh
and others) and the City of Seattle maintain fiber-optic cables and/or provide longdistance and other
telecommunications services in Seaule. Fiber-optic cables are located throughout the Seattle segments

of the light rail project area, including along 11u and 12e Avenue N.E. (all A alternatives); crossings
in the University District near Portage Bay, 1le Avenue E. in north Capitol Hill, and E. Thomas, E.
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Union, and Seneca streets in Capitol Hill (various B alternatives); and along Fifth Avenue S., the E3

Busway, and crossings at S. Royal Brougham Way and Sixth Avenue S. near S. l.ander Street (C1).

Seattle Steam, a district heating utility franchised by the City of Seattle, provides steam to
commercial, residential, and institutional customers for space and water heating and other uses. High-
and low-pressure steam lines are located underground, primarily in the downtown Seattle Central
Business District and on First Hill. Lines are located near the proposed Convention Place and First
Hill stations, and in some areas near the Downtown Seattle Transit Tunnel (DSTI).

Seattle Public Utilities (formerly the Seattle Water Department) provides potable water to more

than 600,000 people in Seattle, and in other parts of the project are4 through two surface water

sources. The Cedar River provides approximately 70 percent of their service area's annual average

consumption, and the South Fork Tolt River approximately 30 percent. Major water mains are located

in all Seattle light rail segments. The most notable locations in the project area include the

Ravenna/University area (all A alternatives), Capitol Hill (81), several crossings in the I-90/S.
Dearborn Street area and S. McClellan Street (various C alternatives), and several crossings along
MLK Jr. Way S. (most D altematives), in particular the Cedar River transmission lines l, 2, and 3 at

Beacon Avenue S. Other SPU facilities me located near the proposed Link routes, including the

Lincoln Reservoir, and Broadway Pump Station (B1), the Water Operations Control Center at2700
Airport Way S. (C1), and a water quatity laboratory in the North Duwamish (C1, Site Ml-B).

The King County Department of Natural Resources Wastewater Treafinent Division (formerly
Metro) provides sewage treatrnent services to Seattle and most of King County. King County's
service area is divided into east and west regions, with wastewater from the west region being
conveyed to its West Point treatment plant (133 million gallons per day (mgd) capacity) and

wastewater from the east region going to the Renton treahnent plant (115 mgd capacity). Flows from
the Seattle segments of the light rail system would flow to West Point. The pipelines and other
conveyance facilities in Seattle that carry wastewater to King County interceptors are owned,

operated, and maintained by Seattle Public Utilities. Major King County and City of Seattle

wastewater lines are located in all Seattle light rail segments, including along Ravenna Boulevard and

in the University District (A alternatives); near Seattle Center in the Dexter Avenue/Ivlercer
Street/Broad Street area (82); along S. Lander Street (Cl) and Rainier Avenue S. (C2 and C3); and

along MLK Jr. Way S. south of Orcas Street (all D alternatives). The County is planning to install
new 2O-inch force mains beneath S. Henderson Street at MLK Jr. Way S. (all D alternatives) and

expand the existing pump station near this intersection to improve capacity and help control combined
sewer overflows in the local system. The new pipes would be buried approximately 10 to 15 ft
beneath the street.

Seattle Public Utilities nurnages the City's drainage, surface runoff, and sewer systems. Sewage

and stormwat€r that enter combined systems (i.e., combined sewage and stormwater flows) in Seattle

is conveyed via the King County interceptor system to the West Point or Renton treatrnent plants;

sepaxate drainage-only systems drain directly to water bodies such as Iake Union, Elliott Bay, Iake
Washington, and the Duwamish/Green River. Major storm drain lines in the Seattle segments axe

located primarily in Segment D near Rainier Avenue S. from approximately S. Dearborn Street to S.

McClellan Street. Stormwater and drainage is discussed further in Section 4.8, Water Quality and

Hydrology.
The University of Washington also operates autility system that serves campus facilities. Many

of these utilities are located in tunnels in Segment B, including beneath N.E. Campus Parkway (B2.1)

and South of N.E. Pacific Street @1 and 82.2). Olympic Pipeline also has petroleum fiet fuel) lines
in some parts of the areq including a crossing of MLK Jr. Way S. near Henderson Street (all D
alternatives).
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4.14.1.2 Segment E
Seattle City Light and Puget Sound Energy (formerly Puget Power) provide electric power in the

corridor. Puget Sound Energy operates and maintains an extensive system of generating plants,
transmission lines, distribution systems, and substations. Hydroelectric projects provide much of the
company's power base.

Seattle City Light provides service generally north of S. 160s Street, west of I-5, and north of S.
L39ft Street on the east side of I-5; Puget Sound Energy provides service south of this line, including
service to Southcenter Mall. Seattle City Light would likely serve Segment E on Tukwila
International Boulevard and either Boeing Access Road maintenance facility site. Ei*rer provider
could serve Interurban Avenue S. and MLK Jr. Way S. alternatives, depending on their location. (The
Longacres and Southcenter areas, however, may be served by Puget Sound Energy). Overhead 230
KV tansmission lines are located across Ttrkwila International Boulevard in the vicinity of S. 112ft
Steet (including along the south side of the S.W. Boeing Access Road Maintenance Base Site [M3])
and in the vicinity of Longacres, east of the Southcenter Mall. Overhead power lines are located along
much of Tukwila International Boulevard (E1).

Puget Sound Energy provides natural gas service in Segment E. A major high-pressure gas line
(20-inch) is located in the railroad right-of-way across the Boeing Access Road (81 and E2) and
another (16-inch) crosses Tukwila International Boulevmd at S. 146e Sneet (El).

US West provides local telephone service, and other private companies (including AT&T, Sprint,
Electric Lightwave, MCI, and others) own fiber-optic cables and.lor provide long-distance and other
telecommunications services in Tukwila. Pacific Fiber Link, a telecommunications company, is
installing new fiber-optic cable and building a major switching station near the Gateway Corporate
Park off Interurban Avenue S. in Tukwila near Alternative E2 (Micheau 1998 personal
communication). A fiber-optic cable runs parallel to the railroad tracks at the Boeing Access Road.
TCI Cablevision provides cable television service to customers in Tukwila.

The City of Tukwila Water Departrnent and King County Water District No. 125 supply drinking
water in the area of Segment E alternatives. Tukwila Water purchases all of its water from the City of
Seattle. Water District 125 receives its water supply directly from the City of Seattle and through
interties with King County Water District Nos. 2O and 49. Major water mains are located in Segment
E, including along Tukwila International Boulevard, S. 160* Street (SPU's Cedar River Pipeline No.
4), a segment of Interurban Avenue S., and across S. 112th Steet and the Green River just north of
Foster Golf Course.

The City of Tukwila Sewer Departrnent and Val-Vue Sewer District provide sewer service in the
area of the Segment E alternatives. Tukwila Sewer provides sewer service for more than half of the
city. The Tukwila and Val-Vue collector systems have no treatment component. Most flows from
both the Tirkwila and Val-Vue systems go to the King County treatment plant in Renton (Matelich
1998 personal communication). Val-Vue provides sewer service to the Pacific Highway area (S. 144e
Street and possibly the Boeing Access Road station), while the City of Tirkwila provides service to the
Interurban or MLK Jr. Way S. areas, N.E. Boeing Access Road maintenance facility, and probably the
Boeing Access Road station and S.W. Boeing Access Road maintenance facility. A sewer line
(96"FM) crosses the route north of SR 599 near Riverton Creek, south of the Duwamish River. Major
sewer lines are located along the north end of Tukwila International Boulevard over the Duwamish
River (81), along Interurban Avenue S. (E2), near the railroad right-of-way east of Fort Dent (E3),
and near the Southcenter Mall along Strander Boulevard and Southcenter Parkway (E3).

Tukwila's stormwater drainage system consists of both drainage improvements and the natural
drainage of the area. Several storm drainage culverts and pipes are located near Alternatives E2 and
E3, especially in the Southcenter area and along SR 518. Most of these are associated with the
Gilliam Creek drainage system and drain to the Green River through a 108-inch pipe or several
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smaller outflows east of Southcenter. Almost all storm water in Segment E ultirnately drains to the

Duwamish/Green River. Section 4.8 offers further discussion of surface water and drainage.

An Olympic Pipeline jet fuel line is located along Strander Boulevard @3). This line crosses the

Green River to West Valley Highway south of Strander Boulevard.

4.14.1.3 Segment F
Puget Sound Energy fumishes electric service in Segment F south of S. 160ft Sheet, while Seaule

City Light serves north of S. 160b Steet. Most Segment F alternatives are within Puget Sound

Energy service areas. The area north of S. 160ft Street could be served by Seattle City Light.
Underground power lines run along the length of International Boulevard. Overhead transmission

lines are also located along the east side of International Boulevard between S. 176ft and S. 192od

streets. Substations are located near S. 1706 Street and International Boulevard and near S-. 200ft

Street and 28e Avenue S. These transmission lines continue on the east side of 28d Avenue S., south

of S. 192nd Street (F2 and F3).
Puget Sound Energy also provides natural gas service in Segment F. High-pressure. gas lines are

located along International Boulevmd and 286 Avenue S. from S. 176th Street to S. 2Mft Street, with a

crossing just north of S. 1886 Sreet.
US West is the local telephone seryice provider, and other private companies (including AT&T,

Electric Lightwave, MCI, and others) own fiber-optic cables and/or provide long-distance and other
telecommunications services in SeaTac. TCI Cablevision brings cable television service to customers
in SeaTac. TCI's South Seattle office is located at 15242 Tukwila International Boulevard (in
Tukwila) adjacent to all Froutes coming down T[kwila International Boulevard All US West and

TCI Cable TV lines in the area are located underground.
The Highline Water District and King County Water District No. 125 supply drinking water in the

area of the Segment F alternatives. The Highline Water District generally serves the eastern and
southern portions of SeaTac; it would provide service to SeaTac segment alternatives between S. 160th

Street and S. 200b Street. Highline receives about 80 percent of its water supply directly from the

City of Seattle; the remaining 20 percent is supplied by two wells. King County Water District No.
125 could provide service to the S. 1546 or S. 160th stations. The airport system receives its water
from the City of Seattle and provides water to the airport and its tenants. Major water mains are

located on S. 160& Street (SPU's Cedar River Pipeline No. 4), along International Boulevard between
S. 1766 and S. 182nd streets, and on Port of Seattle property.

The Val-Vue and Midway sewer districts provide sanitary sewer service in the area of the
Segment F alternatives. The Midway Sewer District generally serves all of SeaTac south of S. 176ft

Street (excluding Sea-Tac Arport). Midway also has its own 6 mgd secondary wastewater treatment
plant and will soon be able to accommodate an additional 3 mgd after making facility improvements.

Val-Vue serves the northeast area of SeaTac and would likely provide service to any potential SeaTac

segment stations located north of S. l60e Street. Most sewage from the Val-Vue system ultimately
flows into King County's regional collection and treatrnent system, but a small portion is handled and

treated by the Midway Sewer District.
Sea-Tac Airport operates a utility tunnel beneath its main terminal to serve airport facilities. This

utility tunnel (which includes cooling lines) could be affected under Alternative F3.2. In addition, a
jet fuel line leading to Sea-Tac Airport is located along International Boulevard between S. 170tb

Street and approximately S. 184ft Street.
Four Puget Sound Energy substations are located in the vicinity of the Segment F alternatives.

These facilities are scheduled to undergo expansions or modifications over the next few years to
accommodate additional capacity requirements in the Sea-Tac Airport vicinity.

Central LinkFinal EIS
4. Environmental Impacts and Mitigation

4-176 I0/22n999



4.14.2lmpacts

4.14.2.1 System-lVide and Route Impacts
' Operating the light rail system would increase elechicity demand in the project area but would
reduce overall transportation energy consumption (see Section 4.9 Energy, which discusses energy
consumption). The proposed line would use up to four-car electric trains operating on DC power
taken from the 26-kV electric distribution facilities. Lighting installed at stations, safety lighting
along the routes, the maintenance facility, parking areas, and other light rail facilities would increase
electrical demand. Light rail alternatives requiring tunnels would have additional electricity
requirements. In descending order of need, these alternatives .re 82.2,81. (preferred alternative),
82.t, C2.4, Cl (prefened alternative), C3, C2.3, ALt, AL.2, A2.1,D3.4, and A2.2. In addition,
longer alternatives (such as 82.I,82.2, E2, and E3) would consume more electricity, although not
significantly more, than shorter alternatives. The maximum peak demand for all alternatives,
however, will be the same. Sound Transit estimates the maximum peak electrical demand for the
entire light rail system (including haction power, stations, park-and-rides, tunnels, and other facilities)
to be approximately 22megawatts (MW); total average consumption is estimated to be approximately
240,000 kilowatt hours (kWh) per day or 87.6 million kWh per year, assuming that light rail operates
every day. Based on Seattle City Light and Puget Sound Energy existing and projected capacity, the
extra peak demand and required kWh placed on the existing electrical system by light rail would not
be significant. However, some new local distribution line extensions may need to be constructed to
connect to the light rail system (Gray 1998 personal communication).

Alternatives F2 and F3 could affect Puget Sound Energy's substations in the SeaTac area.
Although Sound Transit does not anticipate any displacement of these properties and facilities, the
elevated F2 and F3 routes may cross above the North Substation at International Boulevard and S.

170ft Street. Similarly, the at-grade F2 section west of Washington Memorial Park would come very
near the small substation in that vicinity, potentially causing some conflict with modifications being
proposed at that facility. Alternatives F2 and F3 would travel near the substation located on 288
Avenue S. near S. 200th Steet, but should not affect this facility. Any potential impacts to these
facilities should be able to be minimized through the design process and in coordination with Puget
Sound Energy.

Stray electrical current from the light rail traction power electrical system has the potential to
damage or accelerate the conosion of buried metal pipes and conduits. Such damage to metal pipes
and conduits would tend to be more severe in the vicinity of the tracks. The light rail facilities would
incorporate features used on all modern DC-powered transit systems to isolate the electric system
from the ground and thereby reduce stray current to acceptable levels. Rail isolation testing done on
the Hillsboro extension to the Portland Westside MAX light rail system indicates that such design
measures (in this case, surrounding the steel rails with an elastomeric rubber boot) adequately insulate
the rail and isolate rail retum currents from the concrete tackway and surrounding soil and utility
lines @acker 1999 personal communication). The system would also include stay curent monitoring
points that allow the continued effectiveness of the electrical isolation to be verified. Stray current
would be controlled in accordance with Sound Transit's Stray Current Corrosion Control Guidelines
for Utility Structures.

No significant impacts to natural gas, telephone and telecommunications, water supply,
wastewater, steam, or solid waste collection and disposal services would be expected during light rail
operation under any of the proposed alternatives. The cities of Seattle and Tukwila, the water and
sewer utility districts serving Tukwila and SeaTac, Puget Sound Energy, US West, and several
telecommunications companies have nearby service connections. All have adequate capacity to
provide utility services to the proposed light rail system. However, the Alternative C1 route would
encroach upon Seattle Public Utilities' Water Operations Control Center (ilOCC) at2700 Airport
Way S. as the route tunnels into Beacon Hill. This facility's maintenance building and an associated
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parking lot would be displaced under both the C1.1 and C1.2 routes; however, the main building and

operations of the WOCC facility would not be affected. Also, under Alternatives D3.3 and D3.4, the

proposed Genesee Station would displace King County DNR's Rainier Pump Station at 3807 Irtitia
Avenue S. All F alternatives on Ttrkwila International Boulevard connecting from the El alternatives

would encroach upon the TCI facility near S. l54t Steet, but would not be expected to displace any

buildings or affect operations. In addition, all F alternatives would require acquiring King County

Water District No. 75's property at 19863 28ft Avenue S. to construct the South SeaTac Station, park-

and-ride, and other light rail facilities. The District's property at this location, however, is currently

vacant.
Significant service disruptions to utility customers during light rail repair and maintenance

operations would not be likely. The light rail route would be located so that access to utilities for
maintenance and repair could be maintained. In some cases, manholes, pipes, vaults, and other access

points may have to be relocated. Maintaining and repairing underground utilities (especially those

beneath or close to street rights-of-way) on at-grade segments could be more difficult than on elevated

or tunnel segments. Alternative Dl (preferred alternative), E1 (preferred alternative), and Fl could
potentially cause the most difficulties because of their extensive at-grade segments. Sound Transit

would work closely with utility providers, during design; to provide free and safe access to these

utilities and any relocated manholes and vaults, utility mains, fire hydrants, and other features.

Existing underground gas, water, sewer lines, and other pipes and conduits beneath columns

would be relocated or otherwise protected before or during construction (see Section 4.L7.13), and

would therefore not be affected by the weight of elevated segments. It is possible that soil settlement

due to elevated structure foundations and shallow tunnels, could affect underground utilities.
Vibration from Link trains passing over relatively shallow utilities could also potentially damage those

utilities. However, light rail design and construction procedures, relocation and protection policy, and

other measures such as monitoring of some deep utilities, would minimize the potential for impacts on
these utilities. With input from utility owners and operators, the maximum allowable settlement for
tunnel, elevated, and at-grade facilities will be determined and written into confractor specifications.
Pipes within the potential zone of impact will either be protected or possibly relocated so that this

infrastructure would not be affected by the weight of Link trains or by settlement of Link facilities. In
addition, case studies on vibration impacts and impacts to special utility infrastructure, such as lead
joint pipes, will be analyzed to help make sound decisions during final design about appropriate
protection ofpipes.

Other than new potential at-grade access and maintenance difficulties identified above, no
significant differences would be expected in long-term utility service impacts among the segment

alternatives or for the full-length alternative, including the prefened alternative. As previously
discussed, longer segments and segments with longer tunnel sections would consume slightly more

electricity than other alternatives. Selection of light rail power service points would be coordinated
with the power providers to avoid impact to other power customers. In the aggregate, light rail system

power demand has an insignificant effect on the total demand on the region's electrical providers.

Compared to any of the full-length alternatives, all three MOS alternatives would have fewer
impacts on utilities dwing Link operation since fewer resources (e.g., electicity, water, etc.) would be

required. There would be no significant differences in utility impacts between the three MOS
alternatives during Link operation. MOS A would include more tunneled sections than MOS B or
MOS C, thereby requiring some additional electrical demand. This additional demand, however,
would notbe significant. Both MOS A and MOS B would require encroaching on Seattle Public
Utilities' Water Operations Control Center near S. Lander Street and Airport Way S. as the Link route

tunnels into Beacon Hill, displacing the facility's maintenance building and a parking lot; the WOCC
facility would not be affected under MOS C. MOS B would also likely present more challenges in
maintaining access to utility infrastructure for maintenance because of its extensive at-grade section
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down MLK Jr. Way S. Tunneled sections would generally have far fewer impacts on utility
infrastructure and maintenance. This is especially true during construction (see Section 4.I7.13).
MOS B would also likely have more concems regarding stray electrical current than the other MOS
alternatives because of the potential to corrode shallow underground pipes located beneath the at-
grade tracks. As discussed previously, however, these impacts would be minimized through design
features, guidelines, and additional mitigation, regardless of the alternative selected.

4.14.2.2 Maintenance Base Impacts

At all potential sites, the proposed maintenance facility would require new water supply
connections for vehicle washing and other uses. Approximately 95 percent of maintenance base water
demand is for vehicle washing. Vehicle wash water would be recycled. The additional demand
would not significantly affect the water providers' existing and projected water supplies. Similarly,
water demand would not be likely to compromise flow for fire protection, but demand should be
coordinated with fire departrnents and water suppliers to ensure that impacts are avoided.

The maintenance facility's drainage system would be designed to filter and recycle a high
percentage of the wash and rinse water. Solids, oils, soaps, and other contaminants would be filtered
and settled to a sludge tank and periodically hauled for disposal in accordance with applicable
regulations. Some disposal to ttre local sanitary sewer system would be expected from the recycled,
filtered washwater. All water discharged to the sanitary system would be disposed of in accordance
with local and state regulations. For all potential sites, existing sewer lines on adjacent streets are

available for sewer connections. Any necessary stormwater detention facilities and infrastructure to
collect storm and wastewater would require connections both to the existing sewer system and to
stormwater conveyances. Impacts on stormwater are discussed in sections 4.8.2 and 4.17.8.

A Seattle Public Utilities water quality laboratory would be displaced if the Ml-B maintenance
base is selected under Alternative Cl (preferred alternative). Sound Transit would work with SPU as

needed in accordance with established displacement and relocation guidelines to relocate this facility.

4. I 4. 2. 3 No-build Alternative Impacts

No significant impacts on utility services or infrastructure in Seattle, Tukwila, SeaTac, Renton,
King County, or the Port of Seattle airport facilities would occur under the No-build Alternative.
Continued growth in the project corridor would increase demand on all utility services.

4.14.3 Mitigation
Based on design measures and coordination with utility service providers, impacts to utilities

during light rail operation would be minimal. Sound Transit would continue to work with utility
providers to minimize any potential service intemrptions and to conserve resources. The light rail
project would include the following measures to prevent or minimize potential operational impacts for
any proposed alternative on utilities:

o Comply with applicable utility policies and strategies as specified in the adopted operational
Seattle, Tukwila, SeaTac, Renton, and King County comprehensive plans, including those
provisions related to levels of sewice, conservation strategies, and coordination of service
providers. Sound Transit would discuss the undergrounding of relocated aboveground
utilities with the local jurisdictions.

. Incorporate and comply with Seattle, TUkwila, SeaTac, Renton, King County, and
Washington State energy, building and fire codes, building code, fire code, design guidelines,
and other requirements applicable to utilities into all design aspects of the system, stations,
maintenance facility, and parking areas.

o Continue to meet with and coordinate closely with both municipal and private utilities to
provide acceptable and safe relocation of manholes and other access points for ongoing utility
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maintenance, once light rail is in operation; adopt design standards for providing access for
repair and maintenance of utilities.

o In accordance with Sound Transit's Stray Current Erosion Control Guidelines for Utility
Structures, use industry-standard methods to reduce the effect of stray current; where
necessary and possible, install devices to reduce the impact of stray current between the
traction system and the utilities facilities, or replace particularly susceptible metallic utility
infrastructure with nonmetallic materials.

o LJse industry-standard methods to reduce the potential impacts of vibration on underground
pipes and special infrastructure concerns such as leadjoint pipes; closely coordinate with
utility owners to determine appropriate measures to protect against potential tunnel, elevated,
and at-grade Link facility settlement.

r Coordinate with affected water utilities and local fire departments so that water use,

especially at the maintenance facility, does not compromise flow required for fire protection.

4.14,4 Significant Unavoidable Adverse lmpacts
No significant unavoidable adverse impacts on utility services during light rail operation would be

expected under any of the alternatives. Significant service disruptions would be avoided. Displacing
the King County DNR pump station under Alternatives D3.3 and D3.4 could be considered a

particularly adverse impact but the Genesee Station could likely be moved to avoid displacing this
facility. This impact would not occur with the preferred alternative.

4,115 HISTORIC AND ARCHAEOLOGICAL RESOURGES

Resources identified in the light rail project area include districts, sites, buildings, structures,

objects, and landscapes significant in American history, prehistory, architecture, archaeology,

engineering, and culture.

4.15.1 AffectedEnvironment

4.I5,LI Applicable Legal and Regalatory Reqairements

Historic sites are one of several resource categories protected under Section 4(f) of the

Departrnent of Transportation Act of 1966, as amended. Section 4(f requires that the Secretary of
Transportation not approve federally assisted transportation projects that may adversely affect
protected resources unless there is (1) no feasible and prudent alternative, and. (2) all possible planning
has been done to minimize harm (see Appendix E,4(D Evaluation).

Section 106 of the National Historic Preservation Act of L966, as amended, requires that federal
agencies identiff and assess the effec* of federally assisted undertakings on historic resources,

archaeological sites, and traditional cultural properties and to consult with others to find acceptable

ways to avoid or mitigate adverse effects. Resources protected under Sections 106 and a(f are those

that are listed in or are eligible for listing in the National Register of Historic Places (NRIIP). Eligible
properties must be at least 50 years old, possess integnty of physical characteristics, and meet at least

one of four criteria of significance. Regulations implementing Section 106 (36 CFR Paxt 800)

encourage maximum coordination with the environmental review process required by the NEPA and

with other statutes, including Section 4(f).
Regulations in effect during 1998 and the fust half of 1999, when this project was underway,

required federal agencies to follow these steps in the Section 106 review process:

o deterrnine that the Section 106 provisions apply to the undertaking or proposed action;

o define the area of potential effect (APE) in consultation with *re State Historic Preservation
Officer (SHPO);

Central LinkFinal EIS
4. Enironmental Impacts and Mitigation

4-1 80 I0/22/1999



o identify historic, archaeological, and cultural resources, and evaluate their significance to
determine eligibitity for listing in the NRFIP;

. apply the criteria of effect and adverse effect to determine impacts on identified resources;

o consult with the SIIPO and other interested persons, agencies, and tribes to agree on
appropriate mitigation measures;

. execute a formal agreement with the SHPO that specifies the mitigations and identifies those
responsible for carrying out the specific measures;

o obtain the comments and acceptance of the ACIIP.
This section summarizes the results of the complefion of the first five steps noted above. When

new 36 CFR Part 800 regulations become effective on June 18,1999, the Advisory Council on
Historic Preservation (ACHP) has requested involvement in this project and will be a consulting party
and signatory to a Programmatic Agreement. A draft Programmatic Agreement has been prepared and
is included in the Final EIS. The execution of the final Programmatic Agreement will complete the
Section 106 review process prior to the issuance of the Record of Decision.

At the local level, the City of Seattle adopted specific environmental policies and procedures
related to historic properties and archaeological sites that require compliance with the Landmarks
Preservation Ordinance and the identification of resources that meet criteria for landmark designation.
Properties eligible for City Landmark designation must be at least 25 years old and meet at least one
of six criteria of significance. The cities of Tukwila" SeaTac, and Renton encourage preservation of
historic and archaeological sites through policies contained in their comprehensive plans, but they do
not have ordinances implementing local landmark designation. Historic properties in unincorporated
King County are reviewed and, if they are at least 40 years old and found to meet at least one of five
criteria of significance, are designated County Landmarks by the King County Landmarks and
Heritage Commission.

4.15,1.2 Archaeological Sites, Traditional Cultural Properties, and Paleontological Resources

Several previously known/recorded archaeological sites are located within the general project
vicinity and at least two archaeological sites (45-KI-431 and 45-KI-438 and -4384') and one property
of cultural importance and one TCP lie either within or immediately adjacent to alternatives in the
Titkwila area (see Table 4.15-1). Project staffconducted archaeological reconnaissance surveys in
1998 and detected no additional archaeological sites within or immediately adjacent to the alignments.
As part of the 1998 survey effort project staff conducted surface examinations of open (non-
developed) land parcels where rights of access were available, and identified numerous areas along the
alternatives with potential for prehistoric archaeological resources and several locations with
paleontological resources (fossils); these are discussed in Section 4.15.2.

In 1999, project staffconducted additional surface examination ofopen (non-developed) land
parcels, where rights of access were available. In addition, subsurface testing (shovel probes) of
selected open, accessible parcels in the SW Boeing Access Road and Duwamish River Crossing (on
Pacific Avenue South) was carried out to check for the presence/absence ofprehistoric archaeological
sites in these designated high probability areas. Seventeen (17) shovel test probes produced negative
findings with the exception of one test probe in the future fooprint of the park-and-ride at Boeing
Access Road Station which yielded a small chert flake fragment. The subsurface testing is more fully
described in the Final Culnral Resource Assessment Report (Courtois and Bard 1999).

Preliminary and continuing consultations with local Indian Tribes will explore the significance of
the property of cultural interest in the Boeing Access Road area. The findings are described in the
Final Cultural Resource Assessment Report (Courtois and Bard 1999).

4.15.1.3 Historic Resources

Project staffidentified historic resources in the area of potential effect (APE), which varied from
200 ft to 400 ft on either side of route alignments, and from 800 ft to 1,000 ft around stations,
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depending on topography, existing environment and system profile (tunnel, at-grade, or elevated).

The distribution of historic resources is shown in Figures 4.L54 and 4.15-2. Several historic
resources in the APE are already listed in the NRIIP and/or the Washington Heritage Register or they

are designated City of Seattle Landmarks. Project staff evaluated newly recorded resources using

NRHP criteria and the SHPO concurred in the determinations of eligibility to the NRHP. For those

resources located in Seattle, surveyors also used City Landmark criteria; however, only the Seattle

Landmmks Preservation Board can determine City l,andmark status after formal review. Therefore,

eligibility for Seattle City L,andmark stafirs (eSL) is based solely on the professional judgment of the

surveyors and is not an official designation.

Table4.15-l,lists13lindividualhistoricpropertiesandtenhistoricdistricts. Componentsofthe
city-wide Olmsted Parks plan that are located in the APE are identified as (OP) in Table 4.15-I.
Resources are grouped by segment and assigned an identification number. Table 4.15-1 lists the

resources, their addresses and status. The status of each resource is noted in the following manner:

NR listed in the National Register of Historic Places O{RIP)
deNR previously determined eligible for NRHP through another project review

eNR eligible for listing in NRHP

WHR listed in the Washington Heritage Register

SL designated City of Seattle Landmark

eSL appears to meet criteria for City Landmark designation

SRD Special Review Disrict (City of Seattle)

The Historic and Archaeological Resources Technical Report (Courtois and Bard 1998), describes the

historic resources, provides historic context statements, and discusses in more detail the methodology
used to identify and evaluate these properties.

4.15.2lmpacts
This section summarizes impacts for historic and archaeological resources. A more detailed

explanation of specific impacts was presented in the Historic and Archaeological Resources Technical

Report (Courtois and Bard 1998). A revised Cultural Resources Technical Report incorporates new

information developed for the preferred alternative including the results of additional archival
research, Tribal consultation, and limited subsurface testing of accessible high-probability areas in the

SW Boeing Access Road and Duwamish River Crossing (Tukwila International Boulevard S.) areas.

4.15.2.1Impacts on Archaeological Sites, Traditional Culural Properties, and Paleontological Sites

Potentially impacted sites would include the following:

o known/recordedarchaeological sites;

r known/recordedtraditionalculturalproperties;

o previously unrecorded archaeological sites (none were found during the 1998 field
reconnaissance); archaeological probability areas; and

o potentialpaleontologicaldeposits.

The following swilrutrizes potential impacts from the light rail alternatives on known sites and

probability areas.

Segment A (Northgate to University District). No known sites are located near the Segment A
alternatives. All Segment A alternatives, however, pass through a moderate probability area for
archaeological resources associated with a former creek that drained from Green Lake, through what
is now Ravenna Park, and flowed into Lake Union. Impacts could occur with all three alternatives if
resources are present.
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Segment B (University District to Westlake Station).
Alternative 81, the preferred alternative, is near no known or probable sites, and impacts are not

likely. The preferred altemative does cross a high-probability area for archaeological resources along
the north bank of Portage Bay where subsurface impacts could occur if resources are present in the
Pacific Station and tunnel construction staging areas. AlternativeBZ.2 would cross a high-probability
area for archaeological resources on the south end of Lake Union. Alternative B2.1 would cross two
high-probability areas for archaeological resources along the margins of Portage Bay and the southern
margin of Lake Union. Impacts could occur with both alternatives if resources are present.

Segment C (Westlake Station to S. McClellan Street). Alternatives C1.2 (the preferred
alternative), C1.1, 1.3, C1.4, C1.5, C2.3, and C3 would each cross one moderate'probability area for
archaeological resources on the west side of I-5 just south of the I-90 interchange. Impacts could
occur if resources are present. No known sites or probability areas would be crossed by Alternative
C2.4. Historic archaeological resources might be present beneath any of the alternatives where they
run between the International District Station and I-5. Impacts could occur if resources are present.

Segment D (S. McClellan Street to Boeing Access Road). All Segment D alternatives,
including the preferred alternative, would cross a high-probability area for archaeological resources
south of S. Norfolk Street along MLK Jr. Way S. Impacts could occur if resources are present.

Segment E (Tutrwila). Alternative E2 could adversely affect two, and Alternative E3 could
adversely affect one known/recorded archaeological site(s) within the Duwamish River floodplain.
The preferred alternative (Alternative 81.1) and Alternative El.2 are located well away from these

two known sites and their construction would not affect the sites.

Alternatives E1.1 (prefened alternative),E1.2, andE2wouldpass nearahill south of Boeing
Access Road that is a property of cultural interest for the Muckleshoot and Suquamish Tribes and
Duwamish group near Boeing Access Road and E. Marginal Way S. The precise site boundaries of
the cultural property and its eligibility for listing in the National Register of Historic Places (or in the
Washington Register of Historic Places) are undetermined. Further, the nature of adverse impacts to
the property, and appropriate measures to mitigate any identified harmful impacts, are not yet
determined. Tribal consultations are being conducted to resolve these issues. One of the
archaeological sites that could be affected by Alternative E2 is a known traditional cultural property.
This archaeological site/traditional cultural property is located on the east bank of the Duwamish
River; Alternative E2 is located across the river on the west bank.

Alternatives E1.1 (prefened alternative), E1.2, and E2 would cross an area with high probability
for archaeological resources neax I-5 and Boeing Access Road. Alternative E3 would also cross this
area, as well as an additional high-probability area near Southcenter Mall. Impacts could occur if
resources are present.

All Segment E alternatives, including the preferred alternative, would pass through areas where
important paleontological resources (fossil deposits) are present.

Segment F (SeaTac). The other Segment F alternatives would pass near the following number of
areas with both moderate probability (first number shown) and high probability (second number
shown) for archaeological resources in the vicinity of Bow Lake and west of Angle Lake: Alternative
Fl (2;0), F2.1 (1;0), F2.2 (2;2) F2.3 (1;0), F3.1 (1;0), F3.2 (1;0), F3.3 (1;0), and F4 (1;0). Impacts
could occur if resources are present. The preferred alternative would pass through a moderate-
probability area west of Bow Lake. Impacts could occur if resources are present.
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Table 4.1$.1
Central Link Historic and Resources I

ABD Olmsted Parks, Blvds. and
Playgrounds System (OP)

Alternatives

eNR, eSL At.t,4t.2, 42.1, B1,
Dl.1, Dl.td, Dl.3,

A01 Roosevelt High School
Al02 John Marshall Junior High School
A03 N.E. RavennaBlvd (OP)
A04 Cowen Park (OP)
A05 Homer Russell House
A06 Annie Russell House
A07 Blessed Sacrament Church &

Rectory (& School -NR)A08 SeattlePublicLibrary-Universitv
Branch

A09 University Heights School

A10 !l! Ave. N.E. to University Pkwy
(oP)

A11 Fratemity/SororityHistoric District

Al2 University Christian Church

i+to lt.B. oob st.
520 N.E. Ravenna Blvd.
N.E. RavennaBlvd.
N.E. Ravenna & Brooklyn N.E.
5803 Eighth Ave. N.E.
5721 Eighth Ave N.E.
5041 Ninth Ave. N.E.

5009 RooseveltWay N.E.

5031 University Way N.E.

N.E. 45tb St. to N.E. Ravenna Blvd.

17b Ave. N.E. to 199 Ave. N.E./
N.E.45tb to N.E. 50u
4731 l5e Ave. N.E.

eNR, eSL
eNR, eSL
eNR, eSL
eNR, eSL
eNR, eSL
eNR, eSL
NR, SL

NR, eSL

eNR, SL

eNR, eSL

part deNR

eNR

A1.l
42.1,42.2
A1.I,41.2, A2.l
A1.l
42.1,42.2
42.r,42.2
M.1,M.2

42.1,42.2

Al.t,41.2, A2.1,
42.2
N.E. 45s Station

N.E.45th Station

At.t,41.2, A2.1,

B09
B10

Bll
Bt2
B13
Bt4
815
Bl6
817
B18
B19
B20
B27
822
823

B32 IOOFTemple
B33 Mortuary
834 Fire Station #25

Parrington Hall
University Methodist-Episcopal
Church and Parsonage '
Henry Art Gallery
Duchess Apartments
Commodore Apartmetrts
Ye College Inn
Architecture Hall
Jensen Boat Company
Roanoke Park Historic District
Albert Rhodes House
Federal Ave. Historic District
Ehz.aFerryL*ary House
PieneP. Ferry House
St. Nicholas School
Volunteer Park - (OP)
Seattle Asian Art Museum

WHR, eNR N.E. 45ft StStation
WHR, SL N.E.45u St Station

[fW campus: 15ft Ave. N.E.
4009 15m Ave. N.E.

Segment B
804 University Unitarian Church
B05 University State Bank
806 Meany Hotel
807 UniversityObsewatory
B08 Denny Hall

Station
4555 16- Ave. N.E.
4500 University Way N.E.
4507 Brooklvn Ave. N.E.
IJW campus
LIW campus

UW campus
4142 Brooklyn Ave. N.E.

4005 15th Ave. N.E.
4000 University Way N.E.
UW campus
1417 N.E. Boat St.
Roanoke Park area
1901 106Ave.E.
E. Blaine to E. Prospect
l55l l0th Ave. E. ^

1531 10&Ave.E.
1501 10rAve.E.
E. Galer to E. Prospect
Volunteer Park

915 E. Pine St.
1400 Broadway
1400 Harvard Ave.

1223 Spring St.
n05-49 Spring St.
l0l7 MinorAve.
l()04 Boren Ave.
1005 Spring St.

824 Harvard-Belmont Historic District E. Highland to E. Roy
825 Anhalt Apartments 1014 E. Roy St.
826 Anhalt Apartments 1005 E. Roy St.
827 Pilgrim Congregational Church 500 Broadway
B.28 Lincotn Park & Reservoir E. Denny Wy. to E. Pine St.
B29 First Christian Church 1632 Broadway
B30 Broadway High School Auditorium 1625 Broadway
831 Masonic Temple 801 E. Pine St.

eNR, SL
eNR, eSL
eNR, eSL
WHR, eNR
WHR, eNR

81,B2.1,82.2
81,82.1,82.2
N.E. 45'St Station
N.E.45th St Station
N.E.45e Street
Station

BL,B2.l,B2.2
Bl,B2.t,B2.2
Bt,B2.t,B2.2
Bl,Bz.t,B2.2
Bt,B2.2
Bl,B2.2
Bl,B2.t,B2.2
BI
BI
B1
B1
BI
B1
B1
B1
B1
B1
B1
BI
BI
B1
BI
BI
BI
BI
B1
BI
B1
BI
B1
B1
B1
B1
B1
B1

deNR
eNR
eNR
NR, eSL
WHR, eNR
eNR, eSL
eNR
eNR, eSL
eNR
NR, eSL
NR, SL
eNR, SL
NR
SL
NR, SL
eNR, SL
eNR, SL
eNR
deNR, SL
eNR
eSL
eNR, eSL
eNR, eSL
eSL
NR, SL
NR
eNr, SL
eNR, eSL
eNR, eSL
eNR, eSL
eNR, eSL
eNR, eSL
eNR, eSL
eNR, eSL
NR. eSL

835 VlilliamPhillips House '1ll-713 E. Union St.
B36 Seattle First Baptist Church 1121 Harvard Ave.
837 Jesuit College (Ganand Building) Seattle University
838 Spring St. Apartments
839 San Marco Apartrnents
840 GainsboroughApartments
B41 Stacy House/University Club
B42 BaronessAparhnents
843 Hofius House/Archbishop House 1104 Spring St.
B'44 Dearborn House I I 17 Minor Ave.

Central LinkFinal EIS
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Table 4.1S1 continued

ID# Resource Narne Address Status Alternatives

845 PiedmontAparbrrents
846 Stimson-GreenHouse
847 MarlboroughApartrnents
B48 Sunset Club
849 SovereignApartments
850 Wintonia Hotel
B5l Hotel Avondale (Villa Apts.)
852 Olive Tower Apts.
853 Paramount Theater
B54 Camlin Hotel
B55 ColumbiaLumber Co. Office
856 University Friends Meeting House
857 University Bridge
B58 L'AmouritaApartments
859 Fisher-HowellHouse
860 CastlewoodApartrnents
86l Nelson-SteinbrueckHouse
B,62 Wiltam Parson House
863 Ole Hanson House
864 Seward School
865 Egan House
B67 Lake Union Drydock Company
868 Steinhart, Theriault & Assoc.
B69 Lake Union Steam Plant & Hvdro

House
B70
B7l
872
873
874
875
876
877
878
879
B80
88l
B82
B83
884
885
B86

887 Parls Dept. Headquarters
B88 William Volker Building
B89 BrewsterApartments
890 Old Norway Hall
B91 Seattle Automobile Company
892 Lorraine Court AparEnents
B93 Liebeck Garage Building

Felder flouse - a
Felder Duplex
Felder House - b
Jensen Block
Carolina Court Apartrnents
Ford Motor Co. Assembly Plant
House
House
House
C.B. Van VorstBuilding
Vance Lumber Company
William O. McKay Auto Dealership
Space Needle
"Seattle, Chief of Suquamish" Statue
Teamsters' Building
Seattle First National Bank
Dennv Park

1215 Seneca St.
1204 Minor Ave.
1220 Boren Ave.
1021 University St.
1317 Boren Ave.
1431 MinorAve.
11C0-12 Pike St.
1624 Boren Ave.
901 Pine St.
1619 Ninth Ave.
3935 University Way N.E.
4001 Ninth Ave. N.E.
Eastlake Ave. spanning canal
290L-L5 Franklin Ave. E.
2819 Franklin Ave. E.
2717 Fra*JinAve. E.
2622Fra*JinAve. E.
2TQ6Hxvard Ave. E.
2609 Broadway Ave. E.
2515 Boylston Ave. E.
150O Lakeview Blvd. E.
1515 Fairview Ave. E.
1264 Eastlake Ave. E.
1179 Eastlake Ave. E.

I134 Eastlake Ave. E.
I132 Eastlake Ave. E.
1130 Eastlake Ave. E.
601-6l l Eastlake Ave. E.
527 Eastlake Ave. E.
1155 N. Valley St.
1124-26 Republican St.
I 118 Republican St.
1116 Republican Sr
415421Boren Ave. N.
960 Republican St.
601-609 Westlake Ave. N
Seattle Center near Broad St.
Fifth Ave and Denny Way
552 Denny Way
566 Denny Way

B1
B1
BI
BI
B1
B1
B1
B2.1,82.2
Bt,Bz.t,B2.2
Bl,B2.t,B2.2
Campus Pkwy Station
B2.l
B2.l
82.1
B.2.l
B2.l
B2.l
B2.l
B.2.l
92.l
82.1.,B.2.2
B.z.t,82.2
82.t,B2.2
82.1.,82.2

B.2.1,82.2
82.t,82.2
82.1,B2.2
82.t,B.2.2
82.t,B2.2
B.2.1,82.2
B2.1,82.2
B.2.1,82.2
B.2.1,B2.2
82.1,B.2.2
B.2.1,B.2,2
B2.l,B2.Z
82.1,B.2.2
82.1,82.2
B.2,1,82.2
B.2.1,82.2
B.2.1,82.2

82.1,B.2.2
82.1,B.2.2
82.1,82.2
B.z.t,B.2.2

Denny Way and Dexter Ave. WHR,eNR

eNR, eSL
NR, SL
eNR, eSL
eNR, eSL
eNR, eSL
deNR, SL
deNR
deNR, eSL
NR, SL
deNR, SL
eNR, eSL
eSL
NR, eSL
deNR, eSL
eNR, SL
eNR, eSL
eNR, SL
NR, SL
deNR, eSL
NR, SL
eSL
eNR, eSL
eSL
SL

eNR
eNR
eNR
eNR, SL
eSL
deNR, SL
eSL
eSL
eSL
eNR, eSL
eNR, eSL
eNR, eSL
SL
SL
eNR, eSL
eNR, eSL

N.
100 Dexter Ave. N.
10fi) Irnora St
133 Pontius Ave. N.
2015 Boren Ave.
1000 E. Pike St.
lO25E. Pike Sr
1101 E. Pike St.

eNR, eSL
NR, eSL
deNR, eSL
eNR, SL
deNR, eSL
deNR, eSL
deNR, eSL

B1
B1
B1

c0l
c02
c03

c@
c05
c06
cw
c08
c09
c10

International Special Review District
Seattle Chinatown Historic District
Pioneer Square Historic./
Preservation District
Immigrant Station & Assay Office
Beacon Hill Elementary School
St. Peter Catholic Church
Beacon Hill First Baptist Church
Apartment Building
Commercial Building
Jose Rizal Bridse-
12s Ave S. Briige

Cl l Black Manufacturing Co Building
Clz DeaconessSettlement

Central Link Final EIS
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815 Airport Wav S.
2521Ldb Ave. S.
2807 l5th Ave. S.
1607 S. Forest St.
2810 16b Ave. S.
2805 Beacon Ave S.
12r Ave. S. over Dearborn
st.
1130 Rainier Ave. S.
2103 S. Atlantic St.

NR, eSL C1,C2.3,C2.4,C3
deNR, eSL Cl
eNR Cl
SL C1
eSL Cl
eSL Cl
NR, eSL C2.3,C2.4

deNR, SL C2.3
deNR. ESL C2.3,C2.4,C3

SRD
NR
NR, SRD

I

ct,c2.3,c2.4,c3
ct,c2.3,C2.4,C3
ct,c2.3,c2.4,c3

C13 Stewart Lumber & Hardware Co 1761 Rainier Ave. S. eNR, eSL C2.3, C2.4, C3
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Table 4.15'1 continued

U'# Resource Name Address Status Alternatives

C19 Lander Apts 2541 156 Ave. S. eSL Cl
C2O SixthAv6.S.HistoricDistrict 6ftAve.S. deNR Cl.C3

DOl Mt. Baker Park Historic District Mt. Baker neighborhood deNR McClellan Station
m2 FranklinHighSchool 3013S.Mt.BakerBlvd. deNR,SL McClellanStation
D03 Mt. Baker Blvd. (OP) S Mt. Baker Blvd. deNR, eSL D1.1, Dl.ld, D1.3,

D3.3,D3.4
Del CheastyBlvd. (OP) Cheasty Blvd. S. eNR, eSL Dl.1, Dl.ld, Dl.3, D3.3,

D3.4
eSL McClellan Stationm5 Boy Scouts of America-Chief Seattle 3120 Rainier Ave. S.

Council
D06 York Apartments
D07 Quigley House
DO8 Ohman House
D09 Gill House
D10 Foglia House
Dl I Albutt House
Dlz Hubachek House
Dl3 Columbia City Historic District

with boundary increase
Dl4 Hitt House

3315 Rainier Ave. S. eNR, eSL D3.3,D3.4
3433 Claremont Ave. S. eNR. ESL D3.3, D3.4
3836 Irtitia Ave. S. eNR, eSL D3.3, D3.4
3869 Rainier Ave. S. eNR, eSL D3.3,D3.4
4005 Rainier Ave. S. eNR, eSL D3.3, D3.4
3509 S. Lilac St. eNR, eSL D3.3, D3.4
4430 lrtitia Ave. S. eNR, eSL D3.3,D3.4
Rainier Ave. S. NR, SL, D1.1, D1.id, D1.3, D3.3,

eNR D3.4
5224 37h Ave. S. eNR. eSL D3.4

E2
E2
E2
E3

E2

eNR
eNR
eNR
eNR
eNR

J

I
I

E;02
E04
E05
E06

E;07

D1
s.r
EO

House 4054 Letitia Ave. S.

Riverton Park Church
Ray-Carrossino Farmstead
Lutz House
Women's Improvement Club
Monster House

Archaeological Site 45-KI-43 l/Allen
Town Fishing TCP

E08 Archaeological Sites 45-KI438/438A Location confidential eNR E2, E3
Segnent F (SeaTac)
F01 Angld LakeElernentary School 19215 28th Ave. S. eNR F2.1,F2.2a,F2..2b,F3.1u

F3.lb, F3.2a, F3.2b
F02 "BelmontFarrn"- 19612-t6lnt. Blvd. S. eNR Fla. Flb. Flc

Hambach Family Compound
(demolished 9/98)

Maintenance Base Sites
M01 "Mountain Beaver" sh-HEE-vah-du Boeine Access Rd.
Notes: NR listed in tle National Register of Historic Places (NRIIP)

deNR previously determined eligible for NRHP through another project review
eNR eligible for listing in NRHP
WHR listed in the Washington Heritage Register
SL designated City of Seattle landmark
eSL appears to meet criteria for City I-andmark desigaation
SRD Special Review Dstrict (City of Seattle)
ND Not determined

Maintenance Base Sites. Sites M1-A, M1-8, Ml-C, Ml-D, and Ml-E are located in an area that
has moderate potential for prehistoric and historic archaeological resources Sites M2 and M3 are

within the Duwamish River floodplain, an area with high potential for prehistoric archaeological
resources. knpacts could occur ifresources are present.

No-build Alternative. The No-build alternative would have no cultural resource impacts
associated with light rail operation or construction. Unrelated developments could impact resources.

4.15.2.2 Impacts on Historic Resources

The Advisory Council on Historic Preservation's regulations implementing Section 106 of the
National Historic Preservation Act, create a process by which federally assisted undertakings are
reviewed for their effect on National RegisterJisted or -eligible properties. The impacts of this project
were assessed under the regulations in effect prior to June 18, 1999. Under those regulations, the
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13001 37eAve. S.
11269E. Marginal Way S.
14237 Interurban Ave. S.
14275 Interurban Ave. S.
13710 Beacon Coal Mine
Rd. s.
Location confidential
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Criteria of Effect and Adverse Effect are applied to determine whether the proposed action could
affect the property and whether that effect should be considered adverse. If the undertaking could
change in any way the characteristics that qualify the property for inclusion in the National Register,
for better or worse, it is considered to have an effect. If the undertaking could diminish the integrity
of such characteristics, it is considered to have an adverse effect.

Potential adverse effects on historic resources in the APE include, but are not limited to:

e physical destruction, damage, or alteration ofeither aportion ofahistoric resource or an
entire historic resource;

o introduction of visual elements that are out of character with the historic resource or alter its
setting;

. introduction of short-term or long-term audible or atmospheric elements that are out of
character with the historic resource or alter its setting.

These types of adverse effects also apply to designated City of Seattle Landmarks where
components of the alternatives directly affect the landmark or are adjacent to or across the street from
a landmark. Potential impacts from the light rail alternatives are summarized in Table 4.15-2 and
highlighted below.

Segment A (Northgate to University District). Under Alternatives A2.1 and A2.2, Ihe elevated
guideway over Ravenna Boulevard (A03) would require the removal of some trees, lawn area, and
other vegetation, and a support column would be placed in the median (see Appendix I, View
Location 4). The elevated structure would increase the shading effects over the boulevard already
created by the I-5 overpass. Placement of the Roosevelt Station adjacent to the boulevard would
increase the bulk of visual intrusions already caused by the elevated freeway.

The revised tunnel route of all Segment A alternatives would require the placement of a vent shaft
on the grounds of University Heights School (A09). The aboveground housing for the shaft is a
substantial structure and its siting would add a visible non-historic feature to the school grounds as

well as introduce potential noise from the operation of the ventilation system.
Segment B (University District to Westlake Station). The prefened alternative, Alternative

Bla, would have some effect on Lincoln Park and Reservoir (B28). The underground Capitol Hill
Station, located beneath Broadway or one block to the west (options A, B, and C), could increase
pedestrian traffrc through the park and reservoir site, although this is not likely to reach the level of an
adverse effect. Station Option D, which is not a preferred option, requires the removal of significant
trees in the northwest corner of the park for an underground station beneath Nagle Place, resulting in
an adverse effect on this resource.

Other alternatives would affect additional historic resources. Alternative Blb includes a potential
underground station at Roy/Aloha. Station entrances at Roy Street could be incompatible with the
historic character of the Harvard-Belmont Historic District @24) immediately to the west and the rwo
Anhalt Apartment buildings (825,826) to the east. Careful design of the entrances and a potential
associated private development could moderate this visual intrusion. Similarly, an entrance to the
First Hill underground station could impair views of the Garrand Building (Jesuit College, 837) on the
Seattle University campus. First Hill Station entrances in the preferred alternative are located on
Madison in positions that would not affect these views.

Alternative 82.1 would require the demolition of the University Friends Meeting Hall (856). The
elevated guideway of Alternatives 82.1 andB2.2 would obstruct views from the south of the Ford
Assembly Plant (B75) and the William O. McKay Auto Dealership (B81).

Central Link Final EIS
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Segment C (Westlake Station to S. McClellan Street).
All alternatives in Segment C include two new entrance options for the existing Westlake Station.

Option A proposes a street level entrance in the northwest corner of the Shafer Building (894) at
515/519 Pine Street. Substantial alterations to the storefronts of this historic building have already
occurred, and future alterations are regulated by the Seattle Landmarks Preservation Board. Locating
a new station entrance here would not be an adverse effect.

The preferred alternative, Alternative C1.2, includes the Royal Brougham Station with an at-grade
center platform on the eastside of the E3 Busway. The station is located adjacent to the rear of six
warehouses that are included in the Sixth Avenue S. Historic District (C20). While the addition of a
new structure may affect the setting of the district, in this case the effect would not be adverse since
the buildings are already in an industrial zone and views of the rear of the warehouses are not now
available to the general public. Street improvements in the Pioneer Square Historic District and the
International Special Review District associated with downtown bus rerouting could enhance rather
than harm the historic character of these districts. Similarly, station entrances, sidewalk
reconfigurations and landscaping adjacent to the Beacon Hill School (C05) and the Lander
Apartrnents (C19) associated with the underground Beacon Hill Station could provide an opportunity
to enhance the neighborhood character.

Other alternatives result in impacts ranging from none to severe. Alternative C2.4 would not
affect any historic resources. Alternative C2.3 requires the acquisition of a portion of the Stewart
Lumber Company (C13) for right-of-way, and the property would be extensively altered as well as

visually impacted by the retained fill and supported ramp as the trackway transitions from at-gmde to
elevated at this point. These impacts cannot be mitigated. The elevated Eackway of Alternative C3
would also obstruct views of Stewart Lurnber Company, and this impact could be only partially
mitigated by careful placement of guideway piers.
Segment D (S. McCleIIan Street to Boeing Access Road).

The preferred alternative, Alternative D1.1e, and other Segment D alternatives locate the
McClellan Station (options B and C) west of Rainier Avenue S. and north of S. Winthrop Street, an
undeveloped portion of the historic Cheasty Boulevard (D04). The station is elevated, and the
elevated guideway continues southward across the boulevard (see Appendix I, View Location 9-1 and
9-3). Views toward the east, which include Mt. Baker Boulevard (D03), Mt. Baker Park Historic
District (D01), and Franklin High School (D02), would be obscured by the elevated structures and
ground-level station access components. Views from Mt. Baker Boulevard west towards Cheasty
Boulevard would also be affected. The elevated guideway, while introducing a highly visible feature
above the boulevard, does not preclude the at-grade reconnection of Cheasty and Mt. Baker
boulevards as existed in the Olmsted Plan prior to the 1960s.

An at-grade McClellan Station (Option A) across S. Winthrop Street (see Appendix I, View
Location 9-1 and 9-2)has somewhat less visual impact on the historic resources in the vicinity, but
precludes an at-grade reconnection of Cheasty and Mt. Baker boulevards. The light rail project would
reconstruct the affected portion of Cheasty Boulevard (S. Winthrop Street) and add landscaping and
street trees consistent with boulevard character.

The preferred alternative locates the at-grade Edmunds Station between S. Alaska Street and S.

Edmunds Street, just outside the boundaries of the expanded Columbia City Historic District. Street
improvements planned for S. Edmunds Street could enhance rather than detract from the historic
character of the district. The remainder of the preferred alternative in Segment D has no effect on
historic properties. Under Alternatives D3.3 and D3.4, two historic houses and one historic aparfinent
building on Rainier Avenue S. would be acquired and removed, and the settings of four other historic
houses would be altered. The Columbia City Historic District @13) would be affected by all Segment
D alternatives, but the most direct impact would occur due to tunnel and station construction under
Alternative D3.4. These impacts can be mitigated.
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Segment E (Tukwila). No historic resources would be affected under the preferred alternative,
Alternative El.l or AlternativeEl.2. The Lutz House @0a) and the Women's Improvement Club
(E05) could be adversely affected by visual and noise impacts under AlternaiveB2. Under
Alternative E3, the elevated tackway would cross a portion of the Monster Farmstead property (E07).
These impacts can be mitigated.

Segment F (SeaTac). The preferred alternative, Alternative F2.3, would not adversely affect any
historic resources. The elevated guideway on the east side of 28ft Avenue S. would not obstruct
existing views of Angle Lake School (F01). Alternative Fl would widen the right-of-way on the east
side of International Boulevard, taking a strip of land 25 ft wide and removing some design features of
the Hambach Family Compound (F02), which is specifically identified (cited as "the Hughes
property") in the City of SeaTac Comprehensive Plan as a historic resource to be preserved; however,
the seven buildings at the site were demolished by the City in September 1998.

Maintenance Base Sites. None of the maintenance base sites and associated routes would affect
historic resources.

System Total Impacts. The full-length alternative from Northgate to SeaTac would adversely
affect between 5 and 27 historic resources, while the shorter N.E. 45th Street to SeaTac Alternative
would affect between 5 and 25, depending on the alternatives chosen. The preferred alternative and
the MOS alternatives would avoid a direct impact on Cheasty Boulevard because they would include
an elevated station option at McClellan Street.

No-build Alternative. Under the No-build Alternative there would be no direct acquisition of
historic resources and no alteration to the settings of historic resources associated with light rail
operation or construction. There would be no impact on historic resources, except by other, unrelated
developments.

4.{5.3 Mitigation

4. 1 5. 3. 1 Mitigation for Archaeological Sites, Traditional Cultural Properties, and
Paleontological Sites

Required and potential mitigation measures to avoid or minimize impacts to archaeological,
cultural or paleontological resources are summarized below. Table 4.15-3 indicates potential
mitigation for the presently undetected sites in all the segments. FTA and Sound Transit have
prepared an Archaeological Resources Monitoring and Treatment Plan to govern the action to be
taken when historic properties are discovered during project implementation. This plan will be part of
the Programmatic Agreement between FTA, the Advisory Council on Historic Preservation and the
state Historic Preservation Office.

Known/Recorded Archaeological Sites. NRHP-eligible sites must be taken into consideration
during project planning and/or design. Where project impacts to NRHP-eligible sites cannot be
avoided through project redesign, mitigation through data recovery (conrolled excavation) would be
required. There are no known/recorded archaeological sites that would be affected by construction of
the preferred alternative. If any archaeological sites are detected by subsurface testing of high-
probability areas within the preferred altemative (see below), likely mitigation measures that would be
required include data recovery prior to construction and/or monitoring during construction. Two
known/recorded archaeological sites would be potentially affected if Alternatives E2 and E3 are
constructed. An archaeological monitoring and data recovery plan would be prepared and included in
the Programmatic Agreement that would be signed by FIA, the Washington SHPO, and the Advisory
Council.

Likely mitigation measures would be required for the known/recorded archaeological sites
(potentially affected by Alternatives E2 and E3) include subsurface testing to determine the presence
ofresources prior to construction, data recovery prior to construction ifresources are discovered in the
area to be disturbe{ and monitoring during construction.
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Table 4.1$2
Summary of Impacts on Historic Resources by Segment Route Alternative anil Option

Number ofResources
Segments, Route Alternatives and Options Wtthin

APEI
Adversely
Affected

Potentially
Mltlgable

Unavoldable
Adverse Impact

Segnent A (Northgate to Unive^rsity District)
A1.l 128 Ave. N.E. Tunnel2
A1.2 Roosevelt Way N.E. Tunnel2
M.l 8t Ave. N.E. Short-Elevated2
A2.2 8b Ave. N.E. Elevated2

8

6
8

9

o
0
2
,)

0
0
0
0

0
0
2
2

Segment B (University Distrlct to Westlake Station)
Bla Capitol Hill Tunnel 53 0-1 0-I 0

Blb Capitol Hill Tunnef 53 5-7 5-7 0
B2.l Seattle Center/Iligh-level Bridge3 - 49 3-5 2-4 I
B2.2 SeauleCentedPortageBayTunnel' 42 24 2-4 0

Segment C (Westlake Station to S. McClellan Street)
Cl.l At-grade centerofl-ander St. 11

C1.2 At-gradenorthoflnnderst. lI
Cl.3-Elevated north of Lander Street 11

Cl.4-Elevated south of Forest Street I I
Cl.S-Massachusetts Sheet and I-5 right-of-way 12
C2.3 West of Rainier Ave. S. Elevated 9
C2,4 Rainier Ave. S, T\rnnel 9
C3 S. Massachusetts St. Tunnel 8

0
a
0
0
I
2
0
1

0
0
0
0
0
I
0
1

0
0
0
0
1

I
0
0

Segment D (S. McClellan Street to Boeing Access Road)
Dl.l MLKJT. Way S. At-gradea'5
Dl.Ie MLKJT. Woy S. At-grade
D1.3 MLKJT. Way S. Combined Profile'
D3.3 Alaska St. Crossovel
D3.4 3?6 Ave. S. Turmel5

0-1
f

I
I
2
9
10

f

)
t4
I)

t-2
8-9

9-10

0-1
0

G.1

0-1
0-l

Segment E (Tukwila)
El.1 Tulcwila International Blvd.-At-grade
812 TukwilalntemationalBlvd.-Elevated
E2 Interurban Ave. S.

R' MLKJT. Wav S.

I
I
3
I

0
0
2
I

0
U

0
0

0
0
2
I

Segment tr'(SeaTac)
Fl Intemational Blvd. At-grade2
F"2.1 Wash. Mern Park City CenterWest'
F2.2 Wash. Mem. Park City Center East2

F2.3 Wash. Mem. Park- Elevated last of 2f
F3.l W. of ht. Blvd. Grassy Knoll'
Fi.2 W. of Int. Blvd. Main Terminal2
F3.3 W. of krt. Blvd. MC Airport Station2
F4 Interaational Blv d- To 28ht24h

I
t

I

0
1

0
I
I
0
0

0
0
0
0
0
0
0
0

0
l

1

0
I
I
0
0

Maintenance Base Sites
Ml-AlanderstFeet 0 0 0 0
Ml-BlanderStreet 0 0 0 0
Ml-CAtlantic/CentralA 0 0 0 0
Ml-DRainierBrcwery/RoadwayExpress 0 0 0 0
Ml-E Rainier Brewery/Airport Road 0 0 O 0
Ml S. IanderSt" 0 0 0 0
MZ N.E Boeing Access Rd. 0 0 0 0
M3 S.W. Boeing Access Rd. 0 0 0 0

System-Wide Alternatives
Northgate to SeaTac
N.8.45'St. to SeaTac

64-93
58-84 2-22

I

G.l

t-21
I
I

2-24. r-23 G.3

Preferred Altemative 73
MOS A N.E. 456 to McClellan Street 72
MOS B Capitol Hill to Henderson
MOS C N.E. 45e SL to Lander

47 11
62 G.l 0

0-3
0
0
0
0

Notes: Area of Potential Effects
] All options
' Iow end of range is without new Convention Place Station; high end is with new station.
] All non-preferred altemative options.
" low end range is McClellan Station elevated, high end is McClellan Station at-grade,
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KnownlRecorded Traditional Cultural Properties. Sound Transit is conducting ongoing
consultation with three local Tribes to address the properry of cultural interest that may be eligible for
listing in the NRTIP (based on information provided by local Tribes). One known traditional cultural
property, the Allentown Fishing, is located on the east bank of the Duwamish River - across the river
from the route of AlternativeE2. Mitigation measures would be determined through Tribal
consultation.

The properry of cultural interest located south of Boeing Access Road may also be adversely
affected by construction of an elevated segment of the preferred alternative (E1.1 and Alternatives
E1.2 and E2). Consultations with the Tribes conducted to date indicate that this property is culfurally
important and that light rail construction and/or operation could affect the property. The NRHP
eligibility status of this property is currently undetermined; however, further consultation with local
Tribes are expected to clarify,whether or not this potential property will be formally documented and
submitted to the Washington SHPO with a request for determination of eligibility. Continuing
consultation with the Tribes is expected to identify appropriate mitigation measures if needed.

Previously Unrecorded Archaeological Sites and Archaeological Probability Areas. The
1998 surface reconnaissance survey and additional survey reconnaissance ofthe preferred alternative
conducted in 1999 did not discover any previously unrecorded archaeological sites.

A Programmatic Agreement for this project includes an Archaeological Resources Treatrnent and
Monitoring Plan that specifies that any previously undiscovered archaeological sites found during
construction would be evaluated for their eligibility for listing in the NRHP. ffdetermined eligible,
mitigation measures that are described in the Archaeological Resources Treatment and Monitoring
Plan would apply. Archaeological monitoring of ground-disturbing operations located in
archaeological high-probability areas will be conducted by qualified archaeologists.

Potential Paleontological Deposits. Mitigation for paleontological deposits potentially affected
would include monitoring and salvage during construction.

4. 1 5.3.2 Mifigation for Histortc Resources

Required or potential mitigation measures for impacts on historic resources include, but are not
limited to:

o modification of project design to avoid or limit physical alteration, visual, atmospheric, or
long-term noise impacts;

o relocation ofhistoric resource to appropriate new site.

Modification of the project has been ongoing during the environmental review and design
processes. As design progresses, refinement of specific elements such as stations, elevated structures,
and bridges will continue. The continuing review process would minimize impacts on historic
resources and to ensure compatibility with the historic environment.

Other potential mitigation measures include, but are not limited to, the following.
Segment A. Under Alternatives A2.1 and A2.2 it may be possible to locate the Roosevelt Station

back farther from Ravenna Boulevard and screened by appropriate landscaping. I^andscaping
improvements to the boulevard could be designed to minimize the visual intrusion of the support
column and to offset the shading effect of the elevated guideway. The vent shaft at University
Heights School could be located elsewhere, if feasible, or the visual impact could be mitigated by
appropriate design screened by landscaping.

Segment B. For the Capitol Hill Station Option D @1a), the lost trees at Lincoln Reservoir could
be replaced with new trees and the landscaping restored. Plans for this work would be coordinated
with Seattle Public Utilities, which is scheduled to replace the existing reservoir with underground
tanks, and with the Seattle Landmarks Preservation Board, which regulates alterations at this City
Landmark site. Design of station entrances and associated structures at the potentiat Roy/Aloha
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Station (Alternative Blb) could be reviewed by the SHPO and the Seattle LPB to assure compatibility
with the historic context. Under Alternative B2.1 demolition of the University Friends Meeting Hall
could be avoided by altering the route, if feasible, or mitigated by documenting the property according

to prescribed standards. View obstruction at the Ford Assembly Plant and W.O. McKay dealership

could be minimized, but not eliminated, by careful design of the elevated guideway, support columns,

and station components. The preferred alternative would avoid impacts to these resources.

Segment C. In all Cl alternatives, a carefully designed Royal Brougham Station, following
guidelines for the preservation ofthe setting of adjacent historic properties, could moderate any effect

on the Sixth Avenue South Historic District. Street improvements associated with bus rerouting

would be reviewed and approved by the Pioneer Square Preservation Board or the International

Special Review District Board when they occur within district boundaries. Redesign of route and

profile is not feasible for Alternative C2.3, and the impacts to Stewart Lumber Company could not be

reduced. The obstruction of views of the lumber company building in Alternative C3 could be

minimized by careful placement of guideway support columns. The preferred alternative would avoid

these impacts.
Segment D. Under the preferred alternative, the visual impacts of the elevated McClellan Station

(Options B and C) and guideway could be minimized, but not entirely eliminated, by locating the

ground-level entrance north of the boulevard right-of-way, by careful design of station components,

and by appropriate landscaping in keeping with the Olmsted Boulevard character. Reestablishing the

visual connection between Cheasty and Mt. Baker boulevards, according to the Olmsted Plan, and

providing pedestrian, bicycle and handicapped connections at-grade, would partially mitigate the

intusion of the elevated guideway over the boulevard.
Other alternatives require both similar and additional mitigation measures. An at-grade

McClellan Station, Alternatives Dl.1 (Option A) and D3.3, could be designed to include pedestrian

and bicycle access above or below the trackway and landscaping appropriate to the boulevard
character. Removal of historic houses on the Rainier Avenue S. route (Alternatives D3.3 and D3.4)

could preserve the buildings, but would separate them from their historic setting. Those historic .

homes remaining could be screened from the tackway by appropriate landscaping. Placement and

design of groundJevel entrances to an underground station in the Columbia City Landmark Dishict
(Alternative D3.4) would be reviewed and approved by the Seattle LPB to assure compatibility with
the district's historic chmacter.

Segment E. No mitigation is required in this segment for the preferred alternative (81.1). Other
alternatives could require landscaping and noise buffers for two properties on Interurban Avenue
S.(82), and design refinements and landscaping for the elevated gurdeway across a rear portion of the

Monster Farmstead @3).
Segment F. No mitigation is required in this segment for the preferred alternative (F2.3). For

other alternatives, landscaping at the Angle Iake School could compensate for the acquisition of a

narrow strip of frontage.
In accordance with Section 106, the FTA (with Sound Transit) has consulted with the SHPO in

completing the inventory and determinations of eligibility for historic and cultural resources. Also as

part of the Section 106 process, the FTA has consulted with the SIIPO to determine the effects of the

proposed undertaking and to agree on appropriate mitigation measures. The FTA has entered formal
consultation with the SHPO and the ACIIP and has developed a draft Programmatic Agreement @A)
to minimize adverse impacts on those cultural resources affected by the light rail project. The draft
PA is included in the Finat EIS in Appendix R.
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Table 4.1$'3
Mitigation Measures for Presently Undetected Archaeological Sites by Project Segment

Segment
Monitoring

During
Construction

Subsurface Standard
TestingPriorto Precautionary
Construction Measure

Segment A (Northgate to University District)
A1.1 12fr Ave. N.E. Thnnel
Al.2 Roosevelt Way Ttnnel
A2.l 86 Ave.-Short-Elevated
M.286 Ave.-Elevated

X
X
x
X

Segment B (University District to Westlake Station)
81 CapitolHillTirnnel
82.1 Seattle Center via High-level Bridge
B2.2 Seattle Center via Portage Bay Tunnel

x
x

X
X
X

Segment C (Westlake Station to S. McClellan Street)
Cl S. Lander St. Tunnel
C2.3 West of Rainier Ave. S. Elevated
C2.4 Rainier Ave. S. T\rnnel
C3 S. Massachusetts St. Tunnel

X
X
X
x

x
X
X
X

Segment D (S. McClellan Street to Boeing Access Road)
Dl.l MLKJT. Way S. At-grade
D1.3 MLKJT. Way S. Combined profile
D3.3 S. Alaska St. Crossover
D3.4 37ft Ave. S. Tunnel

X
x
X
X

X
x
X
X

Segment E (Tukwila)
El.I Tukwila International Blvd. At-grade
El.2Tukwila International Blvd. Elevated
E2 Interurban Ave.
E3 MLKJT. Way S.

X
X
X

x
X
x
X

xr
XI
x2
x2

Segment F (SeaTac)
Fl InternationalBlvd.-At-grade
F2.l Washington Memorial Park City Center West
F2.2 Washington Memorial Park City Center East
F3.1West Side International Blvd. Grassy Knoll
F3.2West Side International Blvd. Main Terminal

X
X
X
X
X

x3

x
X
X
X
x

Maintenance Base Sites
Ml-A Holgate St. to Lander St
Ml-B Holgate St. to Lander St
Ml-C Massachusetts SL to Holgate St.
Ml -D Rainier Brewery/Roadway Express
Ml-E Rainer Brewery/Airport Way
M2 N.E. Boeing Access Road
M3 S.W. Boeing Access Road

X
x
X
X
X
x
x

xr
X3

X
X
x
x
X
x
X

lif feasiUte
j near known sites
'in certain locations

For the segments of the system in Seattle, the Seattle LPB will reviews those elements of the
project that affect designated city landmarks and landmark districts. The LPB may require specific
mitigation measures, and its approval is required under the City's Iandmark Preservation Ordinance.
If elements of the project are adjacent to or across the street from a designated landmark, the Seattle
HPO reviews design plans for compatibility and may require specific mitigation measures.

When avoidance is not feasible, and it is necessary to acquire and remove a historic resource, in
some cases the resource may be moved to another site, or in rare cases the resource may be
demolished. The relocation or demolition of a historic resource requtes complete review and
approval by the SI{PO and/or Seattle HPO and Seattle LPB and must meet established standards for
documentation, site selection, relocation methods, and rehabilitation. A more detailed explanation of
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specific mitigation measures for each historic resource within the APE is in the Historic and

Archaeological Resources Technical Report (Courtois and Bard 1998).

4.15.4 Signifieant Unavoidable Adverse lmpaets

Archaeological Sites, Traditional Cultural Properties (TCP), and Paleontological Sites.

No significant unavoidable adverse impacts to known or unknown archaeological sites, traditional
cultural properties, or paleontological sites have been identified.

Historic Resources.

No significant adverse impacts to historic resources exist that cannot be mitigated through the

Section 106 and City of Seattle review procedures, with the following exceptions:

r Alternative B2.1 would require the demolition of the University Friends Meeting Hall (856).
The adverse impact on this resource cannot be mitigated without changes to the proposed
route.

o Alternative C2.3 would result in the loss of a portion of the Stewart Lumber Company
building (C13) and substantial alteration to its setting, impacts that cannot be mitigated.

o ln Alternatives D1.1 and D3.3, the McClellan Station Option A would be located at-grade
across Cheasty Boulevard (D04), thus precluding the reconnection of Cheasty Boulevmd and
Mt. Baker Boulevard @3) as envisioned in the Olmsted Plan. The adverse impact on this
resource cannot be mitigated with this station location and at-grade profile, which prohibit
pedestrian and vehicular passage. The preferred alternative, D1.1, with McClellan Station
Option B would avoid this impact.

4.16 PARKLANDS

4.1G,.1 Affeeted Environment

Many parks and other recreational facilities are situated close to the light rail alternatives. The
public parks vary in size, type, and function. The other recreational facilities may include one or more
ofthe following: greenbelts and other undeveloped open spaces; pedestrian and bicycle trails;
boulevards; playfields; and school district play areas that are available for public use during non-
school hours. Except for the school district sites, these facilities are generally owned or maintained by
the parks and recreation departments of the cities of Seattle, Tbkwil4 Renton, and SeaTac. King
County, WSDOT, the UW, and the Port of Seattle also own and maintain facilities in the study area.

The parks and other recreational facilities listed in the project-area inventory include those
parklands and other recreational facilities situated as follows:

r within 250 ft (roughly one city block) of alignment tunnel sections

r within 500 ft (roughly trvo city blocks) of at-grade and elevated sections of the alignment

r within one-quarter mile (roughly 1,300 ft) of stations

In all, 101 identified parkland resources from these areas are included in the inventory (Table
4.16-l). These resources include both existing and proposed facilities. The inventory groups

resources by segment and assigns an identification number to each resource. A detailed inventory in
the Parklands Technical Report notes each resource's size, g4re, and function; facilities and activities;
unique features (historic significance, special features, environmentally critical areas, etc.); ownership;
and distance to routes and/or stations.

4.16..2lrnpacts

Of the 101 parkland resowces identified in the potentially affected area (Section 4.16),32 arc
considered likely to be impacted in some way by the proposed alternatives. The probable long-term
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impacts include: direct effects, primarily from acquisition of all or part of the facility property to
accommodate the project; and indirect or "proximity" effects. Proximity effects relate primarily to
increased noise, degradation ofthe visual or aesthetic setting, or access restrictions.

The remaining parkland resources were determined not to be impacted by the project, based on a
number (or a combination) of factors:

. Many were some distance from a proposed route or station. Little or no direct or proximity
impacts would be experienced;

. Many were separated from the proposed routes and/or stations by a freeway or other major
highway. These facilities would not experience direct impacts and, because of the nature of
these significant physical barriers, proximity impacts would be unlikely.

4. 1 6. 2. 1 Relevant Regulations

Parklands are specifically protected by federal and local regulations. Federal l.aw 23 U.S.C.
Section 138, commonly referred to as Section a(fl in the Department of Transportation Act of 1966,
requires that any transportation project financed with federal funds that will require use of land from a
public park or recreation area (as well as wildlife and water fowl refuge or historic site) can only be
approved and constructed if:

- There is no feasible and prudent alternative to the use of the land; and

- The project includes all possible planning to minimize harm to the site.

As part of the Section 4(f) process, an evaluation must be prepared that describes the resources

affected, discusses the direct impacts and the proximity impacts that would substantially impair the
use ofthese resources (referred to as "constructive use" in Section 4(f)), and identifies and evaluates
alternatives that avoid such impacts and measures to minimize or mitigate for unavoidable adverse
effects. The Section 4(f Evaluation is included in Appendix E of this Final EIS.

In addition, if federal funds granted through Section 6(f) of the U.S. knd and Water
Conservation Act (administered tlrough the State Interagency Committee for Outdoor Recreation

IIACI) have been used to acquire or develop park facilities that would be converted to non-
recreational use, all practical alternatives to the conversion must be evalubted. If no alternatives are
practical, the U.S. Department of the Interior must approve replacement land of reasonably equivalent
recreational utility and location, equal to or greater than the fair market value of property being
converted to non-recreational use, in compliance with National Park Service LWCF policies.

Seattle parklands are further protected through Ordinance 1.18477, enacted in February 1997. T'he
ordinance specifies that all lands and facilities held now or in the future by the city for parks and
recreational purpose, whether designated as park, park boulevard, or open space, must be preserved
for such use. No such land or facility is to be sold transferred, or changed from park use to another
use unless the city receives in exchange land or a facility of equivalent or better size, value, location,
and usefulness in the vicinity (and serving the same community and the same park purpose). This
process requires a City Council finding that the transaction is necessary with no reasonable alternative.

Some existing paxk resources noted in Table 4.16-1 are part of the Olmsted Plan for Seattle's
parks, boulevards, and playgrounds. TVo of these, Ravenna Boulevard and Cheasty Boulevard,
would be impacted by the project. Being part of the Olmsted Plan heightens the historic and cultural
significance of a resource to the surrounding community and to the city as a whole. While no
regulatory significance is attached to the designation of an Olmsted Pmk, tlre City's Park and
Recreation COMPI-AN recommends the designation of these resources for special consideration as

Park Historic Resource Areas.
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Table 4.1G1
Affected Environment Parkland Inventory

Identification Number and Name Acreage FacilitylFeatures Route Alternative(s/Station Area

Segment B (University District to Westlake Station)
Bl Burke-Gilman Trail Bike/pedestrian trail

Segment A (Northgate to University District)
Al Banner Way Triangles

.A'2 Rainbow Point
,{3 Ravenna Blvd.

44 Marshall Alternative School
Playfield

,{5 Roosevelt High School Playfield
,{6 Cowen Park
A7 RavennaPark
A8 N.E. 60fr St. Park
A9 17e Ave. N.E. Center Strip

Al0 University Heights Playground

Street triangles

Mini-parkwith view
Olmsted Boulevard

School playfield

School playfield
Olmsted Park
Olmsted Park
Freeway buffer
Olmsted Blvd.

Play Structure

Waterftontopen space

Landscaped open space
corridor
Waterfront open space

Waterfront open space

Highway landscape area

Olmsted park
Freeway buffer
Street triangle
Greenbelt W trails
Olmsted Park
School playfield
Historic property
Steep wooded bank
Street triangle
I-5 viewpoint
Street niangle
Neighborhood park
Athletic playfields,
reservof
Sreet triangle
Neighborhood park
I-5 viewpoint park
Waterftont open space

Bike/pedestrian trail

Historic friangle
Historic park
Athletic playfields
Urban park

Street triangle W statue

Street triangle
Urban park
Landscaped slope
Walkway

At.t, 4t.2,42.1,42.2
A1.1, A1.2, 42.t,42.2
AL.l, 41.2, 42.1, 42.2; Roosevelt
Station
42.1, M.2; Roosevelt Station

A1.1; Roosevelt Station
A1.1: Roosevelt Station
Roosevelt Station
M.l, A2.2; Roosevelt Station
NE 45'h Station

A1.1, A1.2, 42.1, M.2

B1, 82.1,B2.2;Pacifrc St. and Campus
Parkway stations
Bl, B2.2; Pacifi c Station
BI, 82.2; Pacifi c Station

B2.L
B.2.l
82.l
BL.B2.2
Br,B22
82.L,82.2
Bl; Eastlake Station
Roy/Aloha Station
81; Roy/Aloha Station
Roy/Aloha and Eastlake stations
Eastlake Station
Roy/Aloha Station
82.1, 82.2; Eastlake Station
Eastlake Station
Roy/Aloha sration
B1; Capitol Hill Station

First Hill Station
First Hill Station
Bl, 82.1,82.2; Convention Place Station
South Lake Union Station

B.2.1,B.2.2; South Lake Union and
Eastlake stations
82.1,82.2; Seattle Center Station
82.1,82.2: Seattle Center Station
82.1,82.2
81, 82.1, B2.2; Westlake, Convention
Place, and University St. stations

Westlake and Convention Place stations
Westlake and Convention Place stations

Convention Place Station
Convention Place Station
Convention Place Station

0.1 each

0.6

2.75

4.1

8.4

52.7

0.5

1.78
(0.59 miles)
0.1

0.3

0.79
0.65
1.0

2.2
0.6
0.1

12
48.3

2.3

1.5

0.01

0.01
t.7
0.01
0.46
4.5

0.01
o.2
0.6
2.1 existing
(13 proposed)

0.01

5

1.8

I

82 Sakuma Viewpoint
B2a Portage Bay Vista/Boat St.
View Corridor
83 North Passage PointPark
84 South Passage Point Park
B4a North Gateway Park
85 Roanoke Pmk
86 10fr Ave. E./E. Roanoke St. Strip
B7 Harvard-Miller/ Roanoke Annex
88 St. Mark's Greenbelt
89 Volunteer Park
B l0 Lowell School Playfield
B1l BullittLifeEstate
812 Lakeview Place
Bl3 BelmontPlace
B13A Bellevue Place

B13B Summit Place

B14 TashkentPark
Bl5 Bobby Morris Playfield

816 Boylston Place

817 First Hill Pmk
B I 8 Boren-Pike-Pine Park
Bl9 South Lake Union Park

(existing & proposed)
B21 South Lake Union Trail

B22 TillikumPlace
B23 Denny Park
B24 Denny Playfield
B25 Wes0ake Park

826 McGraw Square

827 Westlake Square

B28 Freeway Park
B29 Hubbell Place
B30 Pigott Corridor

o.02
0.01

5.2
0.4
0.2
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Table 4.1G1 continued

Identification Number and Name Acreage Facility/Teatures Route Alternative(s/Station Area

Segment C (Westlake Station to S. McClellan Street)
Cl Prefontaine Place

C2 City Hall Park

C4 Kobe Terrace Park
C5 Pioneer Square

C6 Occidental Square

C7 Union Station Square

C8 Hing Hay Park

C9 Waterfall Park

Cl 0 International Children's Park
Cll E3 BuswayUrban Art Corridor

(existing and proposed)

Cl2 Beacon Place

Cl3 Dr. Jose Rizal Park

Cl4 Lewis Park

Cl5 Colman Playfield
C16 Sam Smith Park
Cl1 I-90 Trail

Cl8 Judge Charles M. Stokes
Overlook

C19 Snugus Park

C19,{ Taejon Park

Cl9B Future Sister City Park

Cl9C Atlantic Street Park

C2l l-slCity Light right-of-way Trail
(proposed)

C22 East Duwamish Greenbelt
C23 Stevens Place

C24 McClellan Place

C26 Cheasty Greenbelt

C27 Mount Baker Blvd.

C28 Cheasty Boulevard

Street triangle w/ fountain

Urban park

Neighborhood park
Historic street triangle
mini-park
Historic urban park
Street triangle

Neighborhood park
Passive park

Neighborhood park
Pedestrian walkway,
proposed multi-use trail
Undeveloped wooded
parcel

Neighborhood park,
wooded area

Undeveloped woody
hillside
Athletic playfields
Open space, play areas

Bike/pedestrian trail

Greenbelt

Freeway buffer dtrail
Freeway buffer dtrail

Freeway buffer dtrail

Freeway buffer dtrail
spur
Proposed urban trail

Woodd greenbelt

Street triangle
Street triangle

Cl.l,Cl.2, C2.3, C2^4; Pioneer Square and
International District stations

Cl.1,C|.2,C23, C2.4; Pioneer Square and
International District stations

lnternational District Starion
Pioneer Square Station

Pioneer Square Station

International District and Pioneer Square
stations

International District Station

Pioneer Square and International District
stations

lnternational Disfict Station
ct.l, c1.2, cI.3, cI.4, ct.s,c2.3,c2.4,
C3; Royal Brougham and Lander stations

c2.3,C2.4

c2.3,C2.4

Poplar Place Station

c2.3
C2.3 : l-9O (Rainier) Station

C2.3,C2.4, C3; I-90 (Rainier) and I-90
(17u Ave, S.) stations

C2.3,C2.4, C3; I-90 (Rainier) and I-90
(17'Ave. S.) stations

c2.3,C2.4
C2.3, C2.4;l-90/Rainier and Poplar Place
stations

C2.3, C2.4,C3; I-9O/Rainier and l-90/l7e
Ave. S. stations

C2.3, C2.4, C3; I-90/Rainier station

Cl.l,Cl.2, C3, Dl.lc, Dl.ld, Dl.le, DI.3,
D3.3, D3.4; Henderson Station

ct.t,cl.2, cl.3, cI.4, cl.5
Beacon Hill Station
Cl.l,Cl.2 CI.3, Cl.4 Cl.5; Beacon Hill
Station

c1,c2.3,c2.4,9
Cl, C2.3, C2.4, e, Dl.lc, D1.1, D1.3,
D3.3, D3.4; McClellan Station

ct, c2,.3, c2.4, Dl.t, DI.3, D3.3, D3.4;
McClellan and Alaska St. stations

0.05

1.3

1.1

0.3

0.61

0.03

0.33

0.1

0.23

0.25

9.6

1.4

2.8

59

14.l

2.9
5.3

4.6

1.0

79.8

0.3

0.1

12 Wooded greenbelt

Olmsted Boulevard

Olmsted Boulevard

Segment D (S. McClellan Streetto Boeing Access Road)
Dl Franklin High School Playfield

D2 Rainier Playfield

D2A Rainier Vista Playfield
D4 Columbia Park

D5 Brighton Playfield
D6 Othello Playgound

4.6 School playfield

9.5 Atlletic playfields

2.3 Neighborhoodplayfield
2.46 Neighborhoodpark

13.7 Athletic playfields, play areas

Cl-, C2.3, C2.4, e, Dl.lc, Dl. I, DI.3,
D3.3, D3.4; McClellan Station
Dl.l, D3.3, D3.4; Genesee and Columbia
City stations

Dl.1, D1.3; Alaska Station
D3.3, D3.4; Edmonds, Alaska, and
Columbia City stations

Graham Station
7.6 Open space, play areas D1.1, D1.3. D3.3. D3.4: Othello Station
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Table 4.1G1 continued

Identification Number and Name Acreage FacilitylFeatures Route Alternative(s/Station Area

D7 Rainier Beach Playfield
D8 Dunlap School Playfield

10.9 Athleticplayfields,playareas
4.6 School playfield

Henderson Station
Henderson Station

DI.1, D1.3, D3.3, D3.4; Henderson StationD9 East Duwamish Greenbelt 79.8 Wooded geenbelt

Segment E (Tukwila)
El Tukwila Community Center

E2 Duwamish/Green River Trail
E3 Southgate Greenbelt
Bl Foot Trail-57$ Ave. S
E5 LookoutPark
E6 Foster Golf Course

E7 Green River Lots
(proposed Log House Park)

E8 Foster High School Playfield
E9 Alde/Ir,Iarkham Sfream Frontage

(proposed Alde/Ir,Iarkham Park)

ElO Fort Dent Park

El I Black River Riparian Forest

El2 Ikawa Park

813 Crystal Springs Park

E14 Thorndyke School Playfield
E15 Interurban Trail
El6 Bicentennial Park
El7 Tukwila Pond Park

El8 Cascade View Neighborhood
Park (proposed)

Athletic playfields, play
areas, community center
Bike/pedestrian trail
Wooded greenbelt

Pedestrian trail
Riverfront view area

l8-hole golf course

Planned passive park

School playfield
Undeveloped open space

Athletic playfields
Undeveloped open space

Neighborhood park
Neighborhood park
School playfield
Bike./pedestrian tail
Community park
Open space, trails

Site not selected

E2

El.l, tjl.2, E2, E3 ;E2 Southcenter Station

Er.t,El.2
E2

E2
F'2,83
E2

S. l44dStation
82,83

F'2,E3
F.2,83
E2

F'2,E3
E'2,83
F2, E3: Longacres Station
F.2, E3 ; E2 Southcenter Station
E3; E3 Southcenter Station

El.l,Et.2

12

l0

0.1

70
I

n
0.9

54
90

0.5

1t
8

1.5

24.7 (2.4
developed)

Segment F (SeaTac)

Fl Angle Lake Park
F2 Bow Lake (proposed improved

public access)

F3 Flag Pavilion

F4 SeaTac Office Center Park

F5 Pedestrian/Bike.Gossing of Int,
Blvd. at S. 192' St. (proposed)

Community beach park
Iake surrounded by private
property
Pocket park

Pocket park

FI
Fl,F2.l, F2.2; South Central SeaTac
Station
Fl, F2.1, F3.1,F3.2; South Central SeaTac
Station

Fl,FZ.l, F3.1; South Central SeaTac
Station

F1

025

0.25

4. 1 6. 2. 2 Parklands fmp acfr

Table 4.16-2 identifies the likely long-term direct and/or proximity impacts ttrat would be experienced

at specific parklands resources. More detailed information on long-tenn operations impacts to
parkland resources is presented in back-up material maintained by Sound Transit. Short-term
construction impacts axe discussed in Section 4.17. No impacts axe anticipated as a rcsult of the
development of any of the maintenance bases, or theNo-build Alternative.

Of the impacts identified in Table 4.16-2, only a few are of a sufficiently adverse nature to be

considered significant. The following is a brief discussion of those impacts, by alternative.
Alternatives not mentioned would not have significant impacts.

Alternative A2.2. Westward views from Rainbow Point Park would be somewhat impacted.

While the top of the elevated structure has been lowered to be below the level of the park and
approximately 70 to 80 ft. from the edge of the park, the passing trains and the associated overhead

catenary support poles would be visible to park users in middle distance views (view location 3 in
Appendix I-Visual Simulations). Long-distance views to the Olympic Mountains should not be

Central LinkFinal EIS
4. Enironmental Impacts utd Mitigation

4-200, 10/22/1999



affected. Because Rainbow Point derives its primary recreational value from its viewpoint setting,
this partial view impact may be viewed as significant to some park users.

Alternatives A2.1 and A2.2. The elevated structure over Ravenna Boulevard would require an

easement or right-of-use and the removal of several median trees, other vegetation, and lawn areas

within a27-ft-wide strip under the new structure. A column to support the structure would be placed
in the median. The structure would increase the shading and "tunnel" effects over Ravenna Boulevard
already created by the I-5 Bridge. The new structure may also create minor visual intrusion to some
viewers within the median or travelling along the boulevard (especially those to the southeast of the
structure).

Alternative B2.1. The new high-level bridge over the Ship Canal would require acquisition of 11

percent of the North Passage Point Park, and 17 percent of the South Passage Point Park. In addition,
a portion of each park would be under the new bridge, resulting in additional shading of the parks (the
parks are already extensively covered by the I-5 Bridge). The large piers would also impact views
from the parks to the Ship Canal Bridge. The bridge structure may also require the relocation of the
Pocock Rowing Center's western float.

Alternative C3. The I-90 Station for this alternative would be sited across the western spur of the
I-90 Trail, which leads to/from Rainier Avenue S. Placing the station across the trail spur at this
location would potentially disrupt the connection for trail users between the main I-90 Trail and
Rainier Avenue S. The l-g}tfith Avenue S. station would be sited within the future Sister City Park's
boundaries between 17ft Avenue S. and 19s Avenue S., and would require approximately 7.5 percent
of the total park area. To the east of the station, 350 ft of the light rail route's elevated section would
cross directly over the park.

Alternatives D1.1 - preferred alternative, D1.3, D3.3, and D3.4. In the Option A s[ation for
Alternatives D1.1, D1..3, D3.3, and D3.4, the at-grade light rail station would cross the undeveloped

Cheasty Boulevard (S. Winthrop Street) right-of-way. With the McClellan Station options B and C
for Alternatives D1.1, D1.3, D3.3, andD3.4, the elevated section of the light rail route would cross
directly over the right-of-way and the elevated station would be located immediately to the north of
the boulevard. The at-grade or elevated crossing would require a right of use or easement from the
City of Seattle. The at-grade crossing of the boulevard would create some safety and traffic impacts,
which are discussed in Section 3 of this Final EIS. The at-grade alignments would make the
envisioned connection with Mt. Baker Boulevard. more difficult and ttrus would be contradictory to
the unstated but continuing goal of linking these Olmsted boulevards both visually and functionally.
The elevated alignments would create some shading effects over the boulevard and would also affect
the visual linkage with Mt. Baker Boulevard. The McClellan Station would increase the amount of
traffic and activity along the boulevard as transit riders access the station. However, the project would
provide reconstruction of Cheasty Boulevard, will add landscaping, and a pedestrian connection to Mt.
Baker Boulevard consistent with the boulevard's intended character.

Alternative E2. Between the light rail crossing of the Duwamish River and the Allentown
Bridge, the E2 route and the Duwamish/Green River Trail would share the Seattle City Light right-of-
way. Three sections of the trail (along the south shore of the river where light rail would cross the

trail, near the intersection with 40e Avenue S., and justnorth of the Allentown Bridge) would be re-
located within the right-of-way to avoid conflicts with the light rail. The proximity of the trail and the
light rail could create moderate visual impacts and slight noise impacts within 75 ft of the route,

affecting the chaxacter of the fiail and the recreational experience of trail users.

The elevated section of Altemative E2 would cross directly over Lookout Park. The Z7-ft-wide,
16-ft-tall structure would create additional shading and visual impacts that would substantially change
the character of this park. According to the City of Tukwila Parks Department (letter from Don
Williams, Director, City of Tukwila Parks and Recreation Deparfnent September 28,1998), Lookout
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Park is rarely used, is not considered of significant value to the community, and could be relocated or
eliminated.

The proposed retained cut-and-fill section (the transition from the elevated section over I-5 to the

at-gpde section farther south) would relocate the Foster Golf Course entrance at Ieast 250 ft farther
south and make the access tolfrom a planned clubhouse longer and more circuitous. Approximately
105 existing parking spaces (slightly over one-half the supply) would be taken, complicating the

City's efforts to satisfy a growing parking demand. South of the existing parking area, some of the

landscaped areas that visually buffers the golf course from Interurban Avenue (and the light rail route)
would be lost. The light rail trains would also create a noise impact to the course within 75 ft of the

route.

Alternative Fl. At Angle Lake Park, Alternative Fl would widen the east side of SR 99
(International Boulevard), acquiring a strip of land 25 ft wide within the park's street frontage. This
impact would comprise a loss of approximately 2.2 percent of the park area. The widened roadway
would also move the International Boulevard northbound traffic lanes 20 to 25 ft closer to park
activities. The light rail route would create visual impacts to the park (trains would be visible to park

users) and noise impacts within 75 ft of the route.
No-build Alternative. The No-build Alternative would result in no impacts to parklands. The

No-build Alternative may reduce the region's ability to meet density goals, which could result in park

impacts from other development and transportation facilities.

4.16.2.3 Terminus Stafion Impacts

If the Capitol Hill Station is a terminus station as part of MOS B, impacts to Bobby Morris
Playfield would be less than those projected for the non-MOS alternatives. ffthe McClellan Station is
a terminus station as part of MOS A, Cheasty Boulevard would be impacted by increased bus traffic
and station area activity. If the Henderson Station is a terminus station as part of MOS B, impacts to
Chief Sealth Trail would be the same as those projected for the non-MOS alternatives.

4. 1 6. 2. 4 Sy stem-ll/ide Impac$

System-wide impacts are the long-term effects on parklands of the various system improvement
alternatives proposed. The range of affected parklands reflects the various alignment alternatives

being considered. The preferred alternative would have a significant impact on only one parkland
prior to mitigation and no significant impacts after mitigation. Table 4.16-3 surnnarizes the total
number of parklands affected (including minor and proximity impacts) for each length alternative.

Alternative A2.2

Rainbow Point - Place/space the catenary support poles to minimize the middle distance view
impact (the precise placement would be determined during final project design). The elevation of the

viewpoint could be raised to allow unobstructed views over the catenary.

Alternatives A2.1 and A2.2

Ravenna Boulevard - Where possible, re-landscape temporarily disturbed areas after construction.
Sound Transit would create additional open space within the station design"
Alternative 82.1

North and South Passage Point Parks - Replace land acquired for the projecL consistent with City
Ordinance 118477, with land of equivalent or better size, value, location, and usefulness in the
vicinity. Considering the urbanized nature of the area, it may be difficult to find replacement property
that meets these criteria. If necessary, Sound Transit would relocate the Pocock Rowing Center's
western float.
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Table 4.1G2
Summary of,Long-term Impacts to Parklands

Direct Impacts

^Prope.rty. otherr
ACqUTS|lrOn

Proximity Impacts
SegnenuAlternative
Park Faciltty (ID)

Nolse Visual
Statlon Area Access Shading

Activit/ Restrictions3 Etfects

Segment A (Northgate to University Distrlct)
A1.1 Roosevelt H.S. Playfield (A5)

A2.1 RavennaBlvd. (A3)

A2.2 Rainbow Point (A2)

A2.2 Ravenna Blvd. (A3)

X

X

x
x

X

X

X

--;
--x
--x

Segment B (University District to Westlake Statton)

Bl Burke-Gilman Trail (BI)

BI Sahtma Viewpoint (82)

BI Portage Bay Vista/Boat St. View
Corridor @2a)
Bl Bobby Morris Plalfeld (815)

B2.l Burke-Gilman Trail (Bl)
B2.l North Passage Point Park (B3)

B2.l South Passage Point Park @4)
B2.1 North Gateway Park @4a)
82.2 Burke-Gilman Trail @l)
B2.2 Sakuma Viewpoint @2)
822 P ortage B ay Vista/B oat St. View
Corridor (B2a)

X x
x
x

x

x
x
X

x
x
x

;
x
X
x

x
X
x

x
x
x

Segment C (Wesflake Station to S. McClellan Street)

C2.3 I-90 Trail (C17)

C2.3 Judge Charles M. Stokes
Overlook (C18)

C2.3 Futue Sister City Park (C19b)

C2.3 Atlantic Street Pa* (C19c)

C3 I-90 Trail (C17)

C3 Future Sister City Park (Cl9b)
C3 Atlantic Street Park (C19c)

X

x
xX

x
X
X
X

--x--x
xx--x

x
Segment D (S. McClellan Street to Boeing Access Road)

Dl.l Chetsty Boulevard (C28)a

Dl. 1 Rainier Wsta Playfield @2a)
DLI Chief Sealth Tlail (proposed) (C2Ib)

DI.1c, Dl.Ie East Duwamish Greenbelt
(De)

D1.3 Cheasty Boulevard (C28)a

D1.3 Rainier Vista Playfield (D2A)

D1.3 Chief Sealth Trail (proposed) (C21b)

D1.3 East Duwamish Creenbelt (D9)

D3.3 Cheasty Boulevard (C28)a

D3.3 Rainier Playfield @2)
D3.3 Chief Sealth Trail

(proposed) (C21B)

D3.3 Fast Duwamish Grcenbelt @9)
D3.4 Cheasty Boulevard (C28)a

D3.4 Rainier Playfield (D2)

D3.4 Columbia Park

D3.4 Chief Sealth Trail (proposed) (C21b)

D3.4 East Duwamish Grcenbelt @9)

-x
--x
x

x
-x--x

x

--x
X

x

x

;

;

x

X

x

x X

x
X

x
x
x

x

;

x

;
x
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Table 4.1G2 continued

Direct Impacts

oliifirfl" otr'*'

Proximlty Impacts
SegnenUAlternative

Park Factlity (ID)
Noise Visual

Station Area Access Shadlng
Activtt5l Restricfions3 Etfects

Segment E (Tukwila)

EI.1 Duwamish/Green River Trail (82)

EI.I Southgate Greenbeh Park
(proposed) @3)

E1.2 Duwamishi Green River Trail @2)

81.2 Southgate Greenbelt Park

@roposed) (E3)

E2 Duwamish/Green RiverTrail (E2)

E2 Irokout Park (E5)

E2 Foster Golf Course (E6)

E2 l,og Cabin Park (proposed) @7)

E2 Fort Dent Park @10)

E2 Interurban Trail (E15)

E3 Fort Dent Park (810)

E3 Interuftan Trail (El5)

E3 Duwamisb/Green RiverTrail @2)

E3 Bicentennial Park (El6)

--XXX
x

--xxx
x

--xxx
--XX
--xxx

xx
--xxx

XX
--xxx
--xxx

XX

x

X
x

;
x
x

x

SegmentF (SeaTac)

Fl Angle lake Pmk (Fl)
F2.2 Bow Iake (F2)

Notes: 'The 'bthet'' column includes a variety of impacts:
Elevated structure crosses over the facility (Ravenna Blvd., Bur*e-Gilman Trail, North and
South Passage Point Parks, "North Gateway Park", I-90 Trail, Future Sister City Park, Cheasty Boulevard,

Duwanish/Green River Trail, Iookout Park, Interu$an Trail). Need for easement or right-of-use @avenna Blvd., E.
Duwamish Greenbelt, Cheasty Blvd.)

At-grade section crosses the facility (Chief Sealth Trail, Cheasty Boulevard, Duwamisl/Green River Trail).

^hoject would affect ability to achieve city goal @ow l-ake).
'Impacts related to the proximity to proposed stations and terminus stations (such as higher usage of the facility by transit

^ 
riders, increased traffic, noise, and activity in the general area).

'Access rcstrictions relate to imp€ded vehicular and/or pedestrian access to the facility
'With McClellan Station options B and C (elevated station) there would be a visual impact and shading effects. With

station Option A (at-gra.de station) the impacts would not occur.
Preferred altemative appears in italics.

Table 4.1G3 Summary of Impacts to Parklands by Length Alternative
System Alternative

Nunber of Affected Parklands
Totalr Significant2 After Mitigation

xxX

--x

Northgate to SeaTac

45e to SeaTac

Preferred Allernative

MOS A (45s Station to McClellan Station)

MOS B (Capitol Hill Station to Henderson)

MOS C (45ft to Lander)

10 to 21

9ro19
9

4

3

4

zto lO
1to9

1

I
I
0

0to7
0to7

0

0

0

0
tlmpacts 

are prior to rritigation and include minor and proximity impacts.
2bnpacts are prior to nitigation and include only the parklands that would be sipificantly impacted.
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4.16,3 Mltigation
Many of the identified impacts noted above could be minimized with appropriate mitigation

measures as discussed below.

Alternative C3

I-90 Trail - Relocate the western trail spur to1ftom Rainier Avenue S. slightly to the north,
between thel-9}/l7b Avenue S. station and the I-90 retaining wall.

Future Sister City Park - Replace park land acquired for the project under City Ordinance
118477. Considering the urbanized nature of the area and the park's continuity and trail linkage with
other public open spaces, it may be difficult to find replacement property that meets the criteria.

Alternatives D1.1 - preferred alternative, D1.3, D3.3, and D3.4

Cheasty Boulevard - All station components, street improvements, and landscape plans associated

with the design of the McClellan Station and guideway overpass at Cheasty Boulevard (S. Winthrop
Street) would be prepared in consultation with the Seattle Public Parks Deparrnent, Seattle

Landmarks Preservation Board and the SHPO. Such plans would be developed with the objective of:

. Improving Cheasty Boulevard in the light rail station area in a manner compatible with the
original Olmsted design;

o Providing at-grade pedestrian and bicycle access across Rainier Avenue S. and MLK Jr. Way
S. between the Olmsted-designed Mt. Baker and Cheasty boulevards;

o Minimizing, to the extent practicable, the physical encroachment into the right-of-way of
Cheasty Boulevard;

o Minimizing, to the extent practicable, the obstruction of views from Cheasty Boulevard
toward Mt. Baker Boulevard:

Alternative E2

Duwamish/Green River Trail - Provide a buffer between the tail and the light rail route. Where
possible, re-landscape disturbed areas and add new vegetation to help buffer the tail from the light
rail route. To minimize potential safety conflicts, install gates and/or signals wherever the trail and

the light rail route would cross, or provide a grade-separation iffeasible.
Lookout Park - Sound Transit would coordinate with the City to identify suitable replacement

sites that provide views of the Green River.
Foster Golf Course - Install gates and/or signals at the proposed golf course entrance to minimize

potential safety conflicts between golf course users and the light rail. Sound Transit would work with
the City of Tukwila to identify ways to replace the lost parking spaces. The planned maintenance

building and clubhouse relocation could make land available for replacement parking; other locations
within the golf course could also provide space for parking. Where possible, re-landscape disturbed
areas and add new vegetation to help buffer the golf course from the light rail route. Investigate the
feasibility of extending the elevated configuration farther south to minimize parking and access

impacts.

Alternative Fl
Angle Lake Park - Install new sidewalk and a landscaped buffer along the park's street frontage.

Replace land acquired for the project, according to Section 6(f) of the knd and Water Conservation

Act, with land of reasonably equivalent recreational utility and location.
Specific mitigation measures for other lesser impacts to parkland resources are identified in the

Parklands Technical Back-up.
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4.16.4 Significant Unavoidable Adverse lmpacts
While the proposed mitigation measures will help to minimize the identified impacts, some of the

adverse impacts will not be avoided or minimized to levels below the significance threshold. Those

significant impacts would include acquisition of park properry, or other impacts that would
significantly impair the features and/or attributes, and thus the enjoyment of the park. Those impacts
include the following:

o B2.l HighJevel bridge would acquire and cover portions of the North and South Passage

Point Parks, resulting in additional shading effects and visual impacts (replacement land
would be needed to compensate for the property acquisition).

o C3 l-90n7& Avenue S. station and the adjacent elevated section would acquire and cover
portions of the Future Sister City Park (replacement land would be needed to compensate for
the property acquisition).

o The D1.1c, Dl.ld, D1.1f, D1.3, D3.3, and D3.4 at-$ade crossing of Cheasty Boulevard
would make the envisioned physical connection of Cheasty Boulevmd with Mt. Baker
Boulevard more difficult. With the elevated option over Cheasty Boulevard, impacts could
be mitigated below the significance threshold.

o The proximity of the Duwamish/Green River Trail and the Alternative E2 route along
Interurban Avenue could affect the recreational experience of trail users.

o F.l would acquire a portion of Angle I:ke Park, reducing its overall size by approximately
2.2 percent and resulting in SR 99 traffic being up to 25-ft closer to central park activities.
Replacement land would be needed to compensate for the property acquisition, following
Section 6(f of the land and Water Conservation Act requirements.
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4.17 GONSTRUCTIONIMPAGTS

This section discusses impacts that would result from construction activities and would typically
end when construction is complete. The primary goals of the evaluation of short-term (construction)
impacts in the EIS are to:

o Identify potential major construction impacts

o Identify potential mitigation measures for major impacts

o Compare the major construction impacts of the alternatives

The current analysis is based on conceptual design and assumptions regarding the construction
approach. The construction mitigation plan would be refined throughout project design and
construction. The major construction activities that could cause envitonmental impacts include:

o Demolition(buildings,pavement)

. Fill and Excavation

o Utilities (major relocations or disruptions)

o Drainage changes

o Vegetation removal (temporary)

o Construction easements and staging areas

r Construction activity in or near a water body or sensitive area

o Tunneling, including spoils removal and transport

o Elevated structure construction

o Retaining wall construction

o Pile driving or drilling
o Blasting

o Temporary paftial road or lane closures

o Temporary total road closures and reroutes

r Building temporary, new detour routes

r Delivery of materials and equipment

The construction activities that have been analyzed are intended to represent possible construction
techniques and operations, truck routes, and staging schemes. The following discussion sumnrarizes
the assumptions used in the EIS.

Construction Sequence and Activities

Linear projects such as the Central Link Light Rail are typically divided into various segments or
line sections for construction of at-grade trackway, elevated structures, tunnels and underground
stations, park-and-ride facilities, station platforms, transit centers, maintenance yards, sub-station and
signal control facilities, and other related improvements. The construction sequence would vary
depending upon pre-existing conditions and the characteristics of the light rail facilities. A work-
specific construction plan would be developed during the final design effort to establish the limits for
the various construction phases and construction contracts, their estimated schedule and duration, and
appropriate sequencing. Where possible, construction activities would be coordinated with other
caprtal improvement projects being caried out by the local jurisdictions to help minimize construction
impacts.

The initial phase of construction work would normally involve demolition/clearing and rerouting
of utilities. In some areas it would be necessary to demolish existing buildings or structures prior to
starting construction of light rail facilities. Demolition would involve implementing stormwater and
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erosion control measures, tearing down buildings and structures, relocating utilities, removing debris,

and containment and disposal of hazardous materials. Demolished structures could potentially contain
asbestos material, lead paint, or other regulated materials. There may also be underground storage

tanks associated with some structures, thus increasing the risk of potential soil contamination. All
regulatory requirements for asbestos removal, soil testing, fuel tank removal, strucfirre demolition, utility
abandonmeng and removal and disposal of hazatdous materials would be followed during the demolition
phase. Demolition work would create noise and dust, and truck traffic associated with debris removal.

Surface construction activities would occur primarily between the hours of 7 A.M. and 10 P.M.;
below ground activities would likely extend beyond these hours. Construction noise levels would be

expected to comply with noise ordinance limitations, but may occasionally exceed noise criteria
during certain activities, In addition, to reduce the overall construction duration and costs, there may
be a need to perform some activities outside of these hours. Sound Transit expects to seek a noise

variance that would specify allowable exceedances and limitations. Truck hauling would typically
occur between the hours of 8 A.M. and 8 P.M. Truck haul routes would be approved by local
jurisdictions. In emergencies or ugent necessity, occasional hauling may occur outside these hours.

Pedestrian access to existing businesses and residences would be maintained at all times during
construction. Vehicle deliveries to businesses would be maintained via existing or alternate routes.

Although project construction and testing will last approximately five years, consuuction-related
disruption would occur over about a two to four year period. The duration of heavy civil construction
in front of any particular property will tlpically not exceed six to twelve months, with some

exceptions. The exceptions are primarily associated with nrnnel construction, including adjacent to
tunnel vent shafts, tunnel portals, spoils removal locations, tunnel construction staging areas, and

transitions between bored/mined tunneling sections and cut-and-cover construction sections.

Examples include the Convention Place and Pacific Street staging areas. In these areas, spoils

removal and handling, supplying tunnel construction and tunnel finish work will result in ongoing
heavy construction activity for up to 48 months. These will be the most severely impacted areas.

Also, tunnel stations would likely have intense activity occurring on the surface at the actual station

entrance for much of the construction period.
In most other areas, even with cut-and-cover construction, the heavy civil work would be

completed in less than a year, followed by subsequent, less disruptive installation of systems

components. For example, construction of the Capitol Hill Station would disrupt one side of
Broadway at a time for a total of nine to eleven months until the street is lidded over. Then most of
the finishing work would occur under the lid, with less disruption.

Construction Staging Areas

Another element in the initial construction sequence is the development of staging areas.

Stagng areas are needed in advance of all construction work. The staging areas for tunnel boring and

mining would be located at or near tunnel portals, station entrances or vent shafts. These staging areas

would be used to accomplish one or more of the following: stockpile, load, and haul tunnel spoils;
receive and stockpile precast tunnel liners, construction materials and construction equipment;
assemble the tunnel boring machine and other boring/mining equipment; and collecg store, and

discharge construction water and ground water.
Unlike bored and mined tunnel construction, which requires surface construction staging areas at

the points where material is taken out of the groun{ at-grade, elevated and retained cut-and-fill
sections would have construction staging areas all along the routes. Staging areas for the stations
(both at-grade and elevated) would generally need to be larger than for the guideway segments (line
sections), and be located at or near the station location. For the line sections, contractors would
generally use the property in which the facility is being constructed as the staging arca. Other staging

areas may be needed where the facility propefiy is not lmge enough. These areas wouldbe acquired
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for temporary use through negotiations with private property owners. Potential construction staging
areas are identified in Appendix H.

At-grade Light RaiI Construction

Open track segments of the route, consisting of at-grade tracks, would require clearing, grading,
and shallow excavations. Clearing may include demolition and./or removal of pavement, vegetation,
and other surface features, and implementation of an erosion, sediment, and stormwater control plan.
During the grading phase, the contractors would install culverts or other permanent drainage structures
and below-grade light rail infrastructure. Underground utility services may be relocated before or
during the grading phase to remove conflicts with the proposed below-grade infrastructure. This may
require temporary steel plates in the roadway and temporary lane closures. Where in-street track is
proposed within existing or expanded street right-of-way, grading would be minimal, but extensive
reconstruction of streets, sidewalks, and other existing facilities may occur.

Shallow, near-surface excavations would be required to construct the subgrade and track and
station platform slabs for at-grade segments. Overhead catenary support poles would be placed in the
street or on the sidewalks, before the overhead catenary system would be installed above the trackway.
Where the project would patially or fully close streets, traff;lc would need to be rerouted via detours
to ensure that construction proceeds in an efficient and timely mannet while still maintaining access
to existing businesses and residences. Traffic closures or detours would be approved by local
jurisdictions and/or Washington State Department of Transportation (WSDOT), and comply with
agency standards.

Elevated Light RaiI Construction

For areas with elevated ffackway, light rail transit infrastructure and systems would likely be
incorporated within the elevated structures to minimize the probability for below-grade conflicts with
existing utilities. Constructing an elevated trackway within existing street right-of-way, depending on
the size and location of foundations, may temporarily close some trafnc hnes and detour traffic.

Elevated guideways and stations for light rail- similar to structures such as highway bridges- are
generally constructed of steel, reinforced concrete or combinations of both. Within road segments or
paved areas, pavement would be removed fust, while in other areas vegetation and surface material
would be removed. Construction would begin with preparation to build foundations that may consist
of shallow spread footings, deep driven, augered piles, or drilled shafts. Existing utilities underlying
foundation locations would be temporarily or pennanently relocated and may result in temporary
utility service disruptions (light rail infrastructure and systems such as utility raceways would be
incorporated within elevated structures to minimize the probability for below-grade conflicts with
existing utilities). Temporary utility service would only be disrupted as approved by local utitity
service providers. Following clearing, grading, and/or excavation, foundations would be poured.
Once foundations are in place, concrete columns and crossbeams would be constructed. Work on
foundations, columns and crossbeams may require temporary naffic lane closures or detours.

The superstructure is constructed over the crossbeams and may be built of steel, cast-in-place
concrete, or precast concrete. If steel and/or precast concrete is used, they can be transported to the
site and lifted onto the substructure from the street. If cast-in-place concrete is used, then a falsework
would be required to support the superstructure until the cast concrete has gained enough strength
(during curing) to support itself. The falsework would generally require temporary lane closures and
traffic detours until a sufficient portion of the elevated structure is complete and the street can be
safely reopened. Some short-term, partial to full street closures may be required when completing
elevated structures, and will be approved by localjurisdictions.

Where constructing an elevated trackway in undeveloped areas (primarily parts of Segment E),
clearing and grading activities would mostly be limited to foundation locations for columns supporting
elevated structures. However, clearing and grading activities, along with demolition of other
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structures for newly acquired right-of-way would likely be greater where the elevated guideway

transitions to at-grade tack.
Below.grade Light RaiI Construction

Tunnels and underground stations would be constructed using mining, boring, or cut-and-cover

techniques. The project would likely use cut-and-cover methods for shallow stations (generally less

than 90 ft deep) and where the route transitions from at-grade to tunnel sections (t)?ically range in
length of 500 to 1,000 ft).

Boring would be used to construct both tunnels and portions of undergtound stations. Boring
begins with construction of an access portal. On hillsides, the access portal can be dug directly into

the hillside (using cut-and-cover method). In flatter areas, an access shaft must first be excavated,

through which the tunnel-boring machine (TBM) is lowered. Once a portal or shaft is dug, the TBM
can begin excavating earth. The resulting excavated materials (spoils) are transported to the shaft or
portal for hauling or stockpiling.

As the earth is excavated, the support for the tunnel walls is constructed. The support structure

may also be the final tunnel lining (known as a one-pass lining) or the final tunnel lining may be

placed later. The latter method involves casting the final lining after the tunnel is bored. After the

tunnel lining is completed, the concrete invert, which would support the track, is put in place. After
the invert is constructed, the track is then installed along with traction power, signals,

communications, etc.

Bored tunnels and stations could result in high levels of truck traffic related to removing

excavation spoils and delivering materials. These impacts would likely be limited to tunnel portal

areas. Below ground activities would likely extend beyond the hours of 7 A.M. to 10 P.M. for longer

tunnels with greater quantities of spoils to be removed. Also, for long tunnels and deep underground

stations, there may be the need to construct shafts to provide ventilation. Construction on vent shafts

generally begins at the surface and continues down to the tunnel or station level. Excavation spoils

arc tlpicany brought to the surface for removal by trucks. (Haul routes would be approved by local
jurisdictions). Therefore, vent shaft locations would experience potentially high noise levels and

impacts to traffic during construction. Mining would be used at some station locations. This work
involves a controlled, sequential excavation and ground support of the underground space. Under any

of the various techniques, the soft ground may be dewatered, and if necessary, "modified" by grouting

or treatrnent prior to excavation.
The major advantage of boring and mining (compared to cut-and-cover excavation) is that

surface disruptions to traffic, utilities, and buildings are minimized. Some surface disruptions would
occur because of the need for shafts to the surface to provide ventilation, emergency access, station

access, removal of excavated materials, and access for construction materials. Mined station
construction tends to be more expensive than cut-and-cover methods.

Cut-and-cover stations (and cut-and-cover tunnel segments) would be excavated from the surface

and are essentially large trenches. Excavation proceeds downward from the surface to the station or
tunnel invert level. Utilities must b€ temporarily or permanently diverted, or supported across the

excavation. As excavation continues, wall supports are needed. Walls may be supported by bracing
or tied-back. The excavation can be decked over at the street level to allow traffic to continue once

the excavation is deep enough (10 to 15 ft) to allow earth moving equipment below. Another method
to maintain traffic flow is to build a semi-permanent or permanent roadway bridge over the

excavation. Openings in the decking or bridge are needed to allow removal of the excavated material.
Cut-and-cover work also requires backfill following wall construction. This work requires the

use of imported material or suitable material from the excavation. Cut-and-cover is advantageous

because of the low cost. The disadvantage is there is a larger amount of surface disruption to
surrounding areas during construction.
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For any below-grade work such as underground construction, it is often necessary to install
dewatering facilities. Dewatering can be accomplished by a number of general mechanical methods
including sumps and pumps in the excavation, wellpoints generally spaced between 3 ft arrd.2O ft
apart, or deep wells spaced furfher than wellpoints. All of these systems require that water generally
be pumped to the surface and either discharged, stored, or recharged into the ground. Three important
questions pertaining to water from the dewatering operation are: where to dispose the water; does the
water require some type of settlement prior to discharge; and are there any contaminants in the water?

If water is not recharged (pumped back into the ground), it must be discharged or stored for later
disposal. Discharge may be directed to the local sewer system. However, some storage or flow
control device may be necessary to control flows into the system. If there are particulates such as soil
particles in the water, it can be stored until the particulates settle out. ff water is to be recharged,
additional surface piping may be required to distribute the water over a recharge area. If contaminants
are found in the groundwater, measures must be implemented in accordance with applicable
environmental regulations. One other concern when dewatering occurs in soft ground is the potential
for settlement to occur. If not mitigated, settlement can adversely affect utilities, buildings, and other
structures.

During much of the construction activity, excess excavated material would be removed and
disposed. Depending on the location of the construction activity, two main removal methods are used.
The most common method would be truck hauling (raul routes would be approved by local
jurisdictions). This method is the most versatile and is a proven method for hauling material from
urban construction sites. Truck hauling would require an off-street loading area, provisions for
stockpiling excavated material, staging space for trucks awaiting loading, and provisions to prevent
tracking soil and sediment on public streets. The second method is barging and requires proximity to
a navigable waterway. Conveyor and bmge systems are widely used to transport materials when
water access is available. There is a large supply ofbarges and tugs in the Puget Sound area and a
number of these routinely travel through the Chittenden Locks and serve l,ake Union, Lake
Washington, and the Ship Canal. In the tunnel portal area near Portage Bay, it would be possible to
set up a conveyor system from the excavation area to the water where a barge loading operation could
be situated.

A conveyor and barge system at the Pacific Station would include an aerial conveyor from the
vicinity of the tunnel shafts to an off-shore moorage site located west of the Sakuma viewpoint and
south of the University of Washington's Bryant complex. A loading facilify at each shaft would place
material on the conveyor. From the loading site, the conveyor would be built on elevated piling or
bents approximately 18 to 20 ft above gtound level. The conveyor would be elevated to cross Pacific
and Boat streets and the Burke-Gilman Trail thus minimizing impacts on transportation.

Two types of conveyors could be used: belt or pipe. Belt conveyors are less expensive and
typically open on top. However, it would be necessary to enclose some parts of an open style belt
conveyor to prevent possible debris from escaping onto surface streets or the Burke Gilman Trail. The
pipe conveyor is essentially a flexible belt that is rolled into a cylindrical shape. This type of
conveyor is more expensive but has the benefit of being able to transport material that has a higher
moisture content.

Two alternatives were considered for barge moorage: the existing dock at the Bryant complex or
construction of a new facility. The existing dock is located west of the Sakuma viewpoint. With
some minor repair and modifications, this dock could be used for the barge/conveyor operation. A
new facility would be comprised of a set of mooring dolphins driven into Portage Bay approximately
75 to 100 ft offshore. The conveyor would be elevated over the water on piles out to the mooring
dolphins. A barge that was 75 ft by 275 ft could be accommodated under either alternative.

Barging would reduce truck traffic and truck noise impacts along the haul route. Barging would
require additional measures to avoid impacts to water quality and fisheries. Additional descriptions of
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both barging and trucking options are included in the Central Link Light Rail Tunnel Excavation

Disposal Study (Reid Middleton 1999). Refer to Appendix H for figures showing potential staging

areas and conveyor barge options.
Following excavation and completion of structures, the next phase of construction would include

trackwork, at-grade system facilities, and other light rail transit-related facilities such as surface

station platforms, park-and-ride lots, transit centers, and maintenance facilities. Constructing elements

located within or directly adjacent to the existing street right-of-way would likely produce high levels

of construction truck traffic.

4,17.1 Transportation

4.17.1.1 TralJie and Freight Impacts

Construction of any of the alternatives would result in temporaxy impacts to local and regional

automobile and truck traffic. Construction activities analyzedinclude construction operations, truck
routes, and staging schemes, and their related effects, including:

o Potential lane closure requirements, roadway alignment shifts, areas of construction activity
adjacent to travel lanes, or other reductions to street capacity due to construction activities;

o Major constuction activities where complete closures and construction of interim detour
facilities or identification of available detour routes are desirable to provide the least impact
to daily users;

o Areas that would require significant construction coordination between Sound Transit
representatives and localjurisdictions, impacted neighborhoods, adjacent businesses and
other affected agencies.

Construction traffic impacts would occur where construction site access routes require use of
streets not typically used by or designated for use by trucks. In these cases, local jurisdiction approval

of truck routes would be required. The City of Seattle's Comprehensive Plan designates all arterial

roadways as truck streets to serve local truck traffic. The City of SeaTac also designates certain

arterial routes as truck routes. Truck routes are not designated in the City of T[kwila, but are

determined on a project-by-project basis as part of final engineering and permitting.

Complete closure of arterials during peak travel periods could be significanq especially if other
routes would be congested or lengthy. Impacts could also be significant if the arterial closure
prohibits access to businesses.

Truck traffic would be greatest and have potential effects at the locations generating the highest

amounts of excavation and tunnel spoils. Table 4.L7-l quantifies the total expected number of truck
trips based on excavated material quantities from tunnel construction. Specific quantities and haul

routes analyzel for the tunneling work in Segments B add C are summarized in Table 4.17-2. These

routes generally follow arterial roadways. For the north Capitol Hill and University District tunneling
work, spoils may be removed via an elevated conveyor from the Pacific Station to barges at Portage

Bay; this would greatly reduce the impacts on surrounding arterials. The method for disposal of
tunnel spoils would be selected as part of final engineering and permitting.

Even with careful designation of haul routes, access to construction areas would require use of
non-arterial streets in certain areas. Coordination with local agency staffwould take place as part of
final engineering and permitting to ensure streets are adequately signed and any necessary trafEc
control measures installed. Table 4.17-3 below lists non-arterial streets likely to be impacted by truck
traffic during construction activities for the preferred alternative.

In general, construction staging areas for at-grade, elevated and retained cut-and-fill structures

will be located in areas all along the routes. Staging areas at the at-grade and elevated stations will
generally need to be larger than along the guideway Qine sections). Depending on their schedule for
accomplishing the work, these staging areas are usually obtained by the contractors. If additional
staging area is needed, beyond the property on which the station is being constructed, contractors will
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negotiate with private property owners (generally parking lots and other parcels without structures on
them) on an "as needed" basis.

Table 4.17-1
Needed for Removal of S

SegmenUAlternative Excav
Spoils Truck Tripsa

Segmen! A
Al.1 12'Ave. Tunnel
Al.2 Roosevelt Way T\rrurel
42. I 8' Ave,-Short Elev.
A2.286 Ave.-EIev.

338 K
339 K
242K
157 K

22,500
22,600
16,100
10,500

Segment B
Bl Capitol Hill Tunnel
B2.l Sea. Ctr.-High-level Br.

1,210 K
872K

80,700
58,100

B2.2Sea. Ctr.-Port. Bay Tunnel 943K 62,900
Segment C
Cl.l-At-grade center of I-ander Street
Cl.2-At-grade north of Lander Street
Cl.3-Elevated north of Lander Street
Cl.zl--Elevated south of Forest Street
Cl.5-Massachusetts Street and I-5 right-

of-way
C2.3 W. of Rainier-Elev.
C2.4 Rainier Ave. S. Tunnel
C3 S. Mass. St. Tunnel

188 K
187 K
182 K
235K
188 K

12,500
12,s00
r2,100
15J00
12,500

2,tw
16,500
6,800

32K
248K
to2K

Segment D
Dl.ldMLK S. - At-grade,4-lane
Dl.3MLK S. - Combined Pr.
D3.3 Alaska St. Crossover
D3.437e Ave. S. Tunnel

lOt K
47K
87K
n7K

6,700
3,100
5,800
18,500

Segment E
El.l Tukwila Intl Blvd 31K 2,lW
81.2 Tukwila Intl Blvd - Elevated 9 K 600
E2 InterurbanAve. 85 K 5.700
E3 MLKJr.WayS. l04K 6,900
Segment F
Fl Int. Blvd - At-grade
F2.l Wa. Mem. Park- City Ctr. W.
F2.2Wa. Mem. Park- City Ctr. E.
F2.3 Wa. Mem. Park-Elev. E. of 28*
F3.1 W. of Int. Blvd, Gr. Knoll
H'.2 W. of Int. Blvd.. M. Terminal
F4 Int. Blvd. To286l24e

62K
29K
30K
25K
2sK
22K
25K2

4,100
1,900
2,ON
l,7N
l,7w
1,500

Maintenance
Ml-A - S. Lander Sreet
Ml-B - S. Lander Street
Ml-C - Atlantic/Cenral A
Ml-D - Rainier Brewery/Roadway Express
Ml-E - Rainier Brewery/Airport Way
M2 N.W. Boeing Access Rd.
M3 S.W. Boeins Access Rd.

92K
't9K
65 K3
74l(3
g0 K3
100 K
80K

Note:A high rating in one segment does not necessarily correspond to a high rating in another segment. The qualitative ratings are
relative to an individual segnr.ent with the purpose being to differentiate betwe€n ahematives within a segmen!
] Approximate only. Base-d on Eartlworkan:a nrainage areas Matrix, April 1999. (Units in thousands-otyd'1.
' Estimated based on available information and similar altematives.
2 Based on earthwork quantities provided by S. Kirby 7/1419. (units in thousands of yd3).
a The number of truck trips expected for spoils rcmoval was estimated by assuming that each truck will carry 15 yd3 of material
per trip.

6,100
5,300
4,300
4,9W
6,frn
6,700
5.300
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Table 4.17-2
Summary of Truck Traffic Impacts at Tunnel Station and Portal Locations

Location Facility Impacted Const. Haul Route

AIL Duration - Hauling
Duration

N.E.45'
St./15e Ave.
N.E,

Pacific
St./15fr Ave.
N.E.

lob Ave./SR
520

N.E. 45' 81,82.1,
St. Station B2.2

Pacific 81,822
Street
Station and
Tunnel
Constructio
n Area
sR 520 81,82.2
Vent Shaft

From N.E. 45- St./15-
Ave. N.E. to I-5 via N.E.
45b St. to I-5

From Pacific StreeVl5ft
Ave. N.E. to I-5 via 156
Ave. N.E. to N.E. 45s St.

Fron 106 Ave./SR 520 to
I-5 via 10e Ave. E, and
Roanoke St. to Harvard
Ave. Retum ftom I-5 NB
via Lakeview off-ramp and
from I-5 SB viaBoylston
Ave. off-ramo.
From Broadriay/ Olive via
E. Olive to I-5 NB on-
rarnp or to Boren NB and
Yale EB to I-5 SB on-
ramp.
Retum via I-5 SB to
Stewart off-ramp, Boren to
E. Olive. Return via I-5
NB to Olive Way off-
ramp, E. Olive.
From E. Madison Sr and
Boylston Ave. via Madison
to Broadway, to E. Olive
Way then follow Capitol
Hill Station route

From 9th/Terry via Terry
and Howell St. to I-5 SB
on-ramp at Yale st. , Terry
to Olive to I-5 NB on-
ramp. Retum: I-5 SB to
Stewart off-ramp to Terry,
I-5 NB to Mercer St. off-
ramp to Fairview to Terry,
or NB I-5 to Olive off-
ramp to 0live, Denny to
St€wart to Terry.
From Aimort Wav/L:nder
Sr to I-5 via Lander to 46
Ave. Return via I-5 SB to
AirportWay SB off-ramp
to Airport Way to Iander
st.

16 months FromN.E.45'
St./l5ft Ave. via

34 months

47 months

8 months

Crossover -
21 months
Station - 22
months

34 months

23 months

Eto25

25-80

40-55

6-8

31 months

5 months

Crossover -
12 months
Station - 9
months

Shafts, Station
Cavem - 13
months,
Headhouse
above ShaftA
- 2 months,
Headhouse
above Shaft B
- 3 months
23 months

NE 156 Ave. N.E.
to Pacific St. to SR
520
Pacific St to
Montlake Blvd. to
SR 520

Broadway to James
to I-5

Broadway/E.
Howell to
John St.
(Station),
Broadway/E.
John to E.
Thomas
(Crossover)

Boylston
Ave. E./E.
Madison St

Capitol Hill Bl
Station and
Crossover
Structure

FintHill Bl
Station

PineSl/9ft Convention
Ave. to Place
Terry St. Station

Bt, 82.1,
B2.2

10-20

25 to 80

25 to 80 13 months

cl.5

Notes: cy = Cubic Yard
Numberoftrucktripsperdaycalculatedassuming15cypertuclqwithaavity2Oto24hoursperday,fivetosixdaysperweek Anaverage

of 8 trucks per hour from any one activity site would be expected during major excavalion activities.

West of Beacon Hill
Atport Tunnel
Way/tander
SL
intersection

Beacon Beacon Hill
Ave./Lander Station
SL
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C1.1, 40 months
ct.2,
c1.3,
c1.4,
cr.5

Cl.f , 40 months
c1,2,
c1.3,
ct.4,

From Beacon Ave. to I-5 at I ta 25 12 months
Spokane St. via Holgate
Ave. to Fourth Ave. S.
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Table 4.1.7-3

Construction Traffic Impacts on Non-Arterial Roadways
Location Potentially Affected Non-Arterial Roadways

N.E. Boat Street

Brooklyn Avenue N.E. South of N.E. Pacific St.

University Way N.E. South of N.E. Pacific St.

N.E. Pacific Street Station Area

Capitol Hill Station Area
Nagle Place

10m Avenue E.

Ftust Hill Station Area
SummitAvenueE.

Bovlston Avenue E.

Convention Place Station Area Terry Avenue

Beacon Hill Station Area 16fr Avenue S.. 17fr Avenue S.

S. Edmunds Station Area

30fr Avenue S,

31$ Avenue S,

32d Avenue S.

S. Edmunds Street

S. Angeline Street

S. Graham Station Area

36h Avenue S.

39h Avenue S.

S. Eddy Street

S. Angel Place

S. Othello Station Area
43'd Avenue S.

446 Avenue S.

Segment A (Northgate to University District)

Table 4.174 summarizes the construction traffic impacts for Segment A. All alternatives in
Segment A could cause partial road closures and possible short-term full closures during the
placement of the elevated structure over First Avenue N.E. for the Northgate Station Option B;
significant truck traffic would be expected. At the 80e/85ft sfteet ramps on I-5, full road closures may
be necessary during trackway construction; ramp modifications would be required, and temporary
detour routes would need to be constructed. Similarly, at Lake City Way N.E./I-5IN.E. 756 Street, all
alternatives would cause partial road closures during the construction of elevated or cut-and-cover
sections, and a temporary bypass route on I-5 ramps may need to be constructed. Heavy truck traffrc
would be expected during construction spoils removal, materials delivery, and/or placement of
elevated trackway.

Alternatives A2.1 and A2.2 would require paxtial road closures on Eighth Avenue N.E. for
construction of elevated trackway sections. Full closures would likely be required during the
construction of the north tunnel portal. Traffic would need to be rerouted during peak construction
periods. The longer elevated trackway needs in Alternative 2.2wouldrequire more construction truck
traffic. At N.E. Ravenna Boulevard, alternatives A2.l and A2.2 would involve partial to full road
closures during the construction and placement of the elevated trackway. The N.E. Ravenna
Boulevard off-ramps from I-5 would likely be closed and reconstructed, and temporary ramps may be
needed to avoid a significant impact during eonstruction.

With Alternative A2.2, freight trucks may experience increased delay from temporary lane
closures during construction of the elevated crossing of SR 522. Station construction near Northgate
Way could also result in freighrtruck delays for all Segment A alternatives.

In general, significant traffic impacts for Segment A are concentrated at locations where an
elevated trackway is proposed. Except for the ramp closures, which could be significang minor
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impacts are also expected along I-5 (all alternatives), N.E. 65e Steet (Alternative A2.I),and 15ft

Avenue N.E. (Alternatives A2.l and A2.2). Overall, Alternative A2.2 would likely create the most

impact during construction of the proposed light rail, followed by Alternative A2.1. Alternatives A1.1

and A1.2 would both result in relatively minor traffic impacts during construction.

Segment B (University District to Westlake Station)

Traffic impacts for Segment B, summarized in Table 4.17-5, are concentrated in areas with
proposed light rail profile transitions and high construction traffic volumes. Minor construction

impacts, such as partial road closures and ruck traffic, would also be expected at other locations

during the construction of light rail stations, construction of elevated trackway and locations with
lower construction faffic volumes, and tunnel boring. With the preferred alternative (81)' the

following streets could be impacted by tunnel boring or cut-and-cover construction: E. John St./Olive

Way E., Broadway E., Madison St., E. Denny Way, and Boren Avenue Freight trucks may experience

delays from temporary lane closures that may be necessary during station construction near N.E. 45ft

Street and N.E. Pacific Street. Overall, Alternative B2.1 would likely create the most impact during

construction of the proposed light rail, followed by AlternativeB2.2. Alternative B 1 (preferred

alternative) would have fewer impacts to streets, but spoils removed from tunneling activities could

involve higher volumes of truck activities on area arterials, particularly in the Pacific Street and

Convention Place station areas.

For Alternatives 82.1 and,B2.2, partial to full short-term road closures would be expected on

Mercer Street from Eastlake Avenue E. to Minor Avenue, and on Harrison Street between Fifth Street

and Broad Street. This would be required for construction of transitions between tunnel and elevated

trackway and, on Mercer Sfeet to construct the elevated S. Lake Union Station. Pedestrian contol
may be an issue. Truck trafftc may be high for demolition, excavation spoils, delivery of materials,

and debris removal.
Staging areas for tunnel spoils removal and construction of stations and ventilation shafts would

generate locally concentrated trucking activity. The preferred alternative would have fewer impacts to

streets, but spoils removed from tunneling activities could involve higher truck volumes on area

arterials, particularly in the Pacific Station area. Haul routes identified for the N.E. 45ft Street Station

and the Pacific Station use N.E. l5u Street between N.E. 45tb Street and I-5. High truck volumes

would create a conflict with the high levels of pedestrian activity along N.E. 15'Street during the day

and evening hours. The alternate truck traffic route to I-5 via N.E. Pacific Avenue, N.E. Montlake

Boulevard and SR 520 would reduce potential conflicts between pedestrians and truck traffic. The

Portage Bay barging option for tunnel spoils removal would reduce construction impacts for
Alternative B1. Non-significant lane closures would be necessary on I-5 at night during boring

operations for the Convention Place Station
For Alternatives B2.1 andBl.2,construction staging areas for the N.E. 456 Station would be the

same as for Alternative 81 (preferred alternative). With Alternative 82.2, construction staging areas

for the Pacific Station and south side of Portage Bay would also be the same as for Alternative B1

(prefened alternative). With Alternative B2.1, the N.E. Campus Parkway construction staging area

would impact the N.E. Campus Parkway right-of-way and adjacent properties that would be acquired

by Sound Transit; acquired property and I-5 right-of-way would also be used for construction staging

just south of Portage Bay. West of I-5, staging areas for alternatives 82.1 and 82.2 would be the

same, impacting only properties acquired for light rail and the existing Convention Place Station.

With Alternative Bl (preferred alternative), cut-and-cover construction of the Capitol Hill station

could result in restrictions on bus service to trolley bus routes (numbers 43 and 8) on E. John Street.

Alternatively construction impacts would be limited to impacts to bus stop locations on E. John Street

and Broadway with slight intemrptions in trolley bus service during off-peak hours.
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Table 4.17-4
' ' Construction Impact Summary Segment A (Northgate to University District)

Location/ street construction Detour of rrallic - --- on-street
Arternative cnaracteerlstic' 

- 
fli.;fil;-- Road closure2 Detour"Rout" *'j+J"E:"."u ;t{tij;

Intrusion"
First Avenue N.E.

Al.l, A1.2, Interstate Moderate Partial No
1'2.1. A2.2 Freewav
N.E.92od st.,85th/80th 5t. R"-pr N.E. 70tt St. and 70th Ave. N.E. @ I-5

A1.1, A1.2, Minor Arterial Moderate
M.2

I-5

Al.l, 41.2, Interstatefreeway Moderate
.{2.1,42.2 ramps

Lake City Way N.E. at I-S/ll.E. 75th St.
Al.l, A1.2, Principal Arterial Moderate
42.r, A2.2 (SR 522)

N.E. 65rh Street
42.1 Minor Arterial Moderate

86 Ave. N.E.
M2 Minor Arterial Moderate

(north of N.E.
65u St.):

Partial, possible
short-term firll
closure, significant

Full, significant

Partial, significant

Partial to full short-
term, off-peak
closures

Partial, signifrcant

Yes

Limited in
immediate vicinity.
May require
rerouting via I-5

Limited in
immediate vicinity.
May require
rerouting via I-5

Yes

Yes

Low

Medium

Low

Low

Low

Low

No

No

No

No

8th Ave. N.E.
L2.1, A2.2

N.E. Ravenna Blvd
M.1,A22 MinorArterial

15tb Ave. N.E.

Principal Arterial
(south of N.E.
65th St.)

MincrArterial Moderate
(north of N.E.
65'St.);
Principal Arterial
(south of N.E.
65'St.)

Partial(short-term) Yes
and full, significant

Low

No

No

Moderate Partial to frrll closure Limited in Low
of NE Ravenna Blvd immediate vicinity;
off ramps from I-5 may require

rerouting via I-5

No

A2.1.42.2 Low Yes
Notes: ' Moderale tmck taffrc is associated widr major fill, excavation, and concrete work

" Road closure significance is directly related to the street classification, level of trafrc affected, and existing levels of servie. Clostnes with

^ 
systemwide effects would be sipificant.

" Potential for neighborhood traffic intusion is characterized as eitrer high, mediurq or low impact and is rclated to both potential road closure

, and options for traffic detour.
" Parking loss is characterized as '!es" for puking loss and 'hond' for no loss. Sorne off-steet parking might be lost due to location alrd

operation of construction staging.
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Table 4.17-5
Construction fmpact Summary Segment B (Universlty District to Westlake Station)

Alternative
. Constr.Drr.eel .. Truckenaractensucs Trafficr

Road closure2 tfjilJ 
_Ne;shpo.rhogd ,

Availabie? Traftrclntrusion'

Detour ofTraflic
On-Street
Parki4g

Loss'

15e Avenue N.E. between N.E. 506 Street and N.E. 47e Street

Bt,B2.t,B.2.2

N.E. Pacilic Street

81 Principal Arterial Moderate Partial

N.B. Campus Parkway

Bzj MinorArterial Moderate Partial

Eastlake Ave. E.

82.l

hincipal Arterial Moderate Partial, possible
short-temrr closure

Principal Arterial Moderate Partial, short-terrn,
otr-Peak

Moderate Partial

Moderate Partial

Partial, possible
full, short-te,rzt
closures

Partid

Fu[ significant

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Medium

Medium

Medium

Low

Medium

Iow

Medium

Medium

Medium

Medium

Medium

Medium

None

None

Yes

None

Yes

Yes

Yes

Yes

Ilarvard Ave. E.

B2.l
EastlakeAve. E. @Fainiew Ava N.
82.r,82.2 PrincipalArterial Moderate Partial

(Eastlake) and
Collector
(Fairview)

106 Ave. E. between E. Atoha and E. Roy Streets
BI MnorArterial Moderate Pafiial

Broadway @ Denny Way
B1 MinorArterial Moderate Partid

E. Madison Street between Broadway E. and Boren Avenue
81 Princioal Arterial Moderate Partial

I-5 near Convention Center
Inte$tate Reeway Partid

Pine St between 76Ave. andl-S
Bl,B2.t,B2.2
Mercer St from Easflake to Minor

Yes

No

B2.1,B.2.2 PrincipalArterial Moderate

Aurora Ave. @ Broad St
82.I,B.2.2 PrincipalArterial Mod€rate

Ilarrlson St between 56 and Broad St
B.2.1,B.2.2 Moderate

56 Ave. N. between John St and Denny Way

Hieh

MinorArterial Moderate Partial, not Yes Medium

Notes: ' ModeNzre truck trafEc is associ*ed with major fill, excavatio& and concrete wolk
2 

Road closure significance is directly rehred to the street classification, level of trafrc affected, ard existing levels of service.

Closures with systemwide etrects would be significant
3 Potential for neighborhood raffc intusion is characterized as either high, mediurn, or low imPact and is relared to both potential road

. closure and options for trafEc detqrr.
o 

Parking loss is characterized as ']les" for parking loss and 'bond' for no loss. Some off-street parking might be lost due

to location and operation of construction staging.

Segment C (Westlnke Station to S. McClellan Street)

Spoils removal at portals to Alt€rnatives C1.2 (preferred alternative), C1.3, C1.4, C1.5, C2.4 and

C3 tunnels would cause impacts such as partial and full road closures. These impacts are summarized

in Table 4.17-6. High levels of truck traffic would be expected for each of these alternatives. The E-3

Busway, which is a limited access roadway, could be patially closed. Detour routes are available for
all locations during construction activity. With the preferred alternative (CI.z), station construction

and removal of cut-and-cover tunnel spoils would generate high levels of construction truck traffic
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and cause impacts including partial and fulI closures along Beacon Avenue S., S. l^ander Sfreet (near
Beacon Avenue S.), 156 Avenue S., 16d'Avenue S., and 17ft Avenue S. Pedestrian control would
need to be addressed should the Beacon Hill Station be constructed. Construction activity would be
coordinated with other projects by King County Mefro and WSDOT, including SR519, E-3 Busway,
and Ryerson Base Expansion. Overall, Alternative C3 would likely create the most impact during
construction of the proposed light rail, followed by alternatives C 1 , C2.3, and C2.4, with the least
amount of impact. With available alternate routes and low traffic volumes on srurounding streets,
road closure impacts would not be significant.

Freight trucks may experience delays from temporary lane closures during at-grade construction
between the E-3 Busway and Airport Way S. for Alternatives Cl, C1.L, Cl.2 and C1.3 on S. Lander
Street and Alternatives C1.5 and C3 on S. Massachusetts Street. Similar delays may occur during
elevated and/or at-$ade tackway construction for alternatives C2.3 and C3 along sections of Rainier
Avenue S. Construction of Alternative Cl would impact BNSF railroad activity, especially north of
S. I-ander Steet, and construction activities would need to be scheduled.

Construction staging areas for at-grade, elevated and retained cut-and-fill structures will be
located in areas all along the routes. Staging areas at the at-grade and elevated stations will generally
need to be larger than along the guideway (line sections). These staging areas are usually obtained by
the contractors, depending on their schedule for accomplishing the work. If additional staging area is
needed, beyond the property on which the station is being constructed, contractors will negotiate with
private property owners (generally parking lots and other parcels without structures on them) on an
"as needed" basis. Construction would be coordinated with other projects by Metro and WSDOT (i.e.
SR519, the E-3 busway, Ryerson Base Expansion).

Table 4.17-6
Construction hnpact Summary Segment C Westlake to S. McClellan Street

Location/
Alternadve street characteristics constr' Truck 

Road closure2
Detour ofTraflic

I)etourRoute Neighborhood
Available? Ttaffic Intrusion3

On-Street
ParkingLoss{

E-3 Busway from South Portal to Royal Brougham Way
Cl (a11),C2.3,C2.4,C3 Limited Access Roadway Moderate
E-3 Busway from Royal Brougham Way to S. Massachusetts Street
cl (all), c3 LimitedAccessRoadway Moderate
E-3 Busway from S. Massachusetts Street to S. Lander Street
Cf .1, Cl.Z C1.3, &C1.4 Limited Access Roadway Moderate
S. Lander Street fron E-3 Busway to I-5
Cl.1. C1.2 and C1.3 Minor Arterial Moderate
S. Lander Sheet ftom 15s Avenue S. to 176 Avenue S.

Full

Partial

Partial

Partial

Partial

Partial

Partiat

Partial

Partial

Partial,

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes5

None

None

None

Iow

Medium

Mediurn

Medium

Iow

Ilw

Hish

None

None

None

Yes

None

Yes

Yes

None

None

None

cl(dl)
266 and 276 Avenue S.

cl (dl)

Minor Arterial Moderate

Mod€rate
S. Massachusetts Street from E-3 Busway to west of I-5
C1.5, C3 Collector Moderate
S. tr'orest Street From F-3 Busway to I-5
Cl.4 Collector Moderate
S. Massachusetts (viclnity of 17e Avenue S. to Rainler Avenue S.)
C3 CoUector Moderate
Ralnler Avenue S.

c2.3,C3 Principal Arterial Moderate

Notes: ' Mod€rate truck trafEc is associated with rnajor fill, excavation" and concrete wtrk
2Roadcloswesignificanceisdirectlyrelatedtothesteetclassification,leveloftrafficaffected,andexistinglevelsofservice, 

Closureswitr

- systemwide effects would be sigrrificant,
' Potential for neighbotrood traffic intrusion is characterized as either high, mediurn, or low impact and is related to both potential road closure

and options fo traffic detour.
4 Paking loss is characterized as '!es" fc parking loss and "none" for no loss. Some off-street parking might be lost due to location and

- 
qrration ofconstucticn staging.

' Via minor collectors and local sEeets; may be limited in some sections.
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Segment D (S. McClellan Street to Boeing Access Road)

MLK Jr. Way S. would experience major traffic impacts with construction of any of the

alternatives, as shown in Table 4.17-7. All alternatives impacted by at-grade light rail would generate

some truck fraffic during demolition of adjacent structures and grading of newly acquired right-of-
way. With Alternative D1.le (preferred alternative), lane and roadway closures would occur on MLK
Jr. Way S. from S. Norfolk Street to S. McClellan Street. Lane closures would be coordinated with
the City of Seattle and be included in construction traffic control plans. All other at-grade light rail
alternatives would impact shorter segments of MLK Jr. Way S. North/south traffic could divert to

other streets including Rainier Avenue, Renton Avenue and Beacon Avenue during construction.
During station area construction, local traffic diversion would be expected from MLK Jr. Way S. onto

S. Edmunds Street, S. Graham Street, S. Eddy Street, 32nd Avenue S., 39th Avenue S., and 44ft Avenue

S. Detour routes would be posted to minimize construction traffic impacts on residential streets

parallel and connecting to MLK Jr. Way S. Maintaining left-turn access to businesses and active

shipping routes during construction would be difficult. Special consideration for pedestrian safety

would likely be required, especially along school walk routes near Franklin High School. Sound

Transit would coordinate all construction activity with other projects in the alignment vicinity,
including King County Metro's CSO project at Henderson Street.

Alternative D1.3 would further impact MLK Jr. Way S. with higher levels of truck traffic during

construction of the elevated trackway. Lane closures during erection of support beams would likely
be necessary.

Alternative D3.3 would involve full closure of S. Alaska Street. Other alternatives may use S.

Alaska Street for removaUdelivery of materials. Alternatives D3.3 and D3.4 could cause significant
truck traffic on Rainier Avenue S., related to delivery of materials. Alternative D3.4 would cause

similar truck traffic impacts to 37u Avenue S, and parts of the roadway would be closed during tunnel
construction.

Freight trucks may experience delays from temporary lane closures on MLK Jr. Way S. during at-
grade trackway and station construction for all Segment D alternatives.

Segment E (Iukwita)

Construction activity would create traffic impacts for all alternatives and along much of the

segment, although the location of the impacts would differ. Table 4.17-8 summarizes these impacts

for Segment E.

Alternatives El.l (preferred alternative) andBl.2 would impact Tukwila International Boulevard
(SR 99) due to truck traffic and reduced access to surrounding businesses. Special considerations for
pedestrian safety, particularly along school walk routes and near the Riverton Hospital, would likely
be needed. With Alternative 81.1, partial lane closures would be necessary along MLK Jr. Way S.

between S. Norfolk Street and Boeing Access Road, and on T\rkwila International Boulevard (SR 99)
from Boeing Access Road to S. 148th Street. Additional partial lane closures during off-peak hours

ryould be needed on I-5. Alternative E1.2 would cause higher levels of Euck traffic, and partial lane

closures for longer periods than El.1 due to excavation and elevated trackway construction activities.
All alternatives would impact MLK Jr. Way S. with high levels of truck traffic during

consfiuction oftransitions to elevated trackway, and for delivery and erection ofelevated structures.

The cut-and-cover tunnel for Alternative E3 would require partial roadway closures for short-term
periods, and staged tunnel construction to maintain traffic would likely be necessary. Some minor,
short-term closures of side streets would be likely.

Alternative E2 would impact Interurban Avenue north of S. 115h Street due to truck traffic for
excavation and construction activities on at-grade and elevated trackway. Some short-term closures of
side streets with rerouting of local traffic may be needed, and the Green River Trail may need to be
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partia[y closed or rerouted. To avoid impacts to ftain traffic on the BNSF and UP rai]road tracks, the
construction schedule may need to be restricted.

Alternative E2may also require paftial lane closures and short-term full closures of Baker
Boulevard and Andover Park West for construction of elevated tackway and, on Baker Boulevard, an
elevated station. Pedestrian access would likely need to be rerouted. Alternative E3 would cause
similar impacts to Strander Boulevard, but due to its importance as a primary access route to
Southcenter Mall, careful traffic control practices would likely be required to ensure full access.

Strander Boulevard would also experience high levels of truck traffic.
Alternatives E2 and E3 could cause partial lane closures atthel-5ll-405 interchange, but would

likely be limited to off peak hours. There may be periods when truck traffic would need to have
access to interstate right-of-way to facilitate construction of elevated sections. Alternatives E2 and E3
would cause similar impacts on SR 518, although truck traffic would likely be higher for removal of
excavation spoils, delivery of materials, and placement of concrete.

Freight trucks may experience delays from temporary lane closures for at-grade trackway and
station construction on T\rkwila International Blvd. for alternatives Eland E1.2, on Interurban Avenue
for AlternativeEZ, and on streets in the Southcenter area for alternatives E2 and E3. Some limited
impacts to freight railroad activity may occur during elevated trackway construction for alternatives
E2 and,E3.

Ttble 4.17-7 Construction Impact Summary Segment D (S. McClellan to Boeins Access Road)

Street Construction
characterisrics ,;ffitt Road closure2 Detour Neighborhood

Route Traffic
Available? Intrusion3

I)etour of Traffic On-
Street

Parki4g
Loss'

Location/
Alternative

MLKJT. Way S. from S. Ilolly Street to S. Norfolk Street
D1.1, D1.3, D3.3, D3.4 Principal Arterial Moderate

MLK Jr. Way S. from S, McClellan Street to S. Holly Street
Dt.1 Principal Arterial Moderate

Rainler Avenue S.

D1.1, D1.3, D3.3,D3.4 Principal Arterial Moderate

MLK Jr. Way S, from S. McClellsn Street to S. Holly Street
D1.3 Principal Artcrial Moderate
MLK Jr. Way S. ftom S. Alaska Street to S. Ilolly Strect
D3.3 Principal Arterial Moderate

S. Alaska Street between MLK Jr. Way S, and Ralnier Avenue S.

D3.3 MinmArterial Moderate

Ralnler Avenue S. from S. Wnthrop Street to S. Alaska Street
D3.3 and D3.4 Principal Arterial Moderate

37t Avenue S. from S. Alaska Street to S. Grabam Sfreet
D3.4 lrcal Mod€rate

Partial, significant

Partial,
significant

Arsignificant

Partial, significant

Partid,
sipificant

Full, significant

Partial,
significant

Partial, significant

Yes

Yes

Yes

Yes

Yes

Yes

Hish

High

low

High

High

I-ow

Low

low

Yes

Yes

None

Yes

None

None

Yes (at
ransition
fiomat-
gade to
tunnel

Yes

Notes: ' Moderate tuck traffic is associaed widr major fill, excavation, and concrete work
2 

Road closure significance is directly related to tbe steet classification, level of traffrc affected, and existing levels of seryice. Closures wirh
_ systemwide effects would be significant.
'Potential for neighbohood taffic intrusion is characterized as eitherhig!, medium, or low impact and is related to both potential road closrre

and qtions for rraffic detour.
a Parking loss is characterized as '!es" for parking loss and 'hond' for no loss. Some off-steet parking might be lost due to location and
qrration of constuction staging.
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Table 4.17-8. Construction Im E Tukwila

Location/
Street

Alternative Characterlstlcs

Constr.
Truck

Traftier
Road Closure2 Detour Route

Avallable?

Neishlorhood *"|HXff"t*.
Intrusion3

MLK Jr, Way S. from S. Norfolk Street to Boeing Access Road

El.l,El.2,F2, hincipalArterial Moderate Partialsignificant
and E3

Boeing Access Road from MLK Jr. Way S. to E. Marginal Way
E1.1, E1.2, and Principal Arterial Moderate Partid
E2

I-5
E1.1, E1.2, and Intentate Moderate Partial
EZ Freeway

Tukwila Internadonal Blvd. (SR 99) from Boeing Access Road /
to Eighline-RJverton Communlty Hospttal

El.l and El.2 Principal Arterial Moderate Partial, significant

Tukwila International Blvd. (SR 99) from Highline/Riverton/
Community llospitat to S. 148s St
El.t PrincipalAnerial Moderate Partial,significant Yes

Baker Boulevard

E2 Collector Moderate
Andover Park W.

E2 MinorArterial Moderate
I-5lI-405 Interchange

E2 andE3 ItirterstateFre€waY Moderate
SR 518 from I-5/I-405 Interchange to Internatlonal

E2 and E3 State Highway Moderate

MLKJr.WayS.
E3 Principal Arterial Mod€rate

Strander Boolevaril
E3 MinorArterial Mod€rate

Yes

Not Required

NotRequircd

Yes

Yes

Partial, significant Yes

Partial Yes

Partial, significant No
BIvd.

Partial, significant No

Partial, significant Yes

Partid Not Required

[.ow

Medium

lnw

Medium

Medium

High

Low

l-ow

Inw

Medium

None

None

None

None5

None

None

None

None

None

None

Yes

None

Tukwlla International Blvd. (SR 9!)) from Ilighline/Riverton /
Communlty Hospital to S, 1486 Street

El.z hincipal Arterial Moderate Partial, sigrrificant
Interurban Avenue from S. Boeing Access Road to S. 115' Street

E2 hincipal Arterial Moderate Partial, significant
Interurban Avenue S. ftom S, 1156 Slreet to I-405

E2 hincipal Arterial Moderate Partial, significant

Low

Notes: ' Moderare tuck taffic is associaed wi& rnajor fill, excavation, and concrete wql<.
2Roadclosuresignificanceisdirectlyrelatedtothest€€tclassification,leveloftrafficaffected,andexistinglevelsofservice. Closures

with systemwide efrects would be sigrifcant
3 Pdeotial for neighMlood taffic intrusion is characterized as eitherhigtr, medium, orlow impactand isrlaredtobothpdentiatroad

closure and options fd trafEc detoi[,
a Parting loss is c*rracterized as !es" fo parking loss and 'hond' fc no loss. Some off-street paking might be lost due to location

and qeration of consruction staging.
ssorne parting spaces located in fiont of businesses and within tre Tbkwila Interncional Boulevard riglrt-of-way, could be impacrcd

dming constuction.

Segment F (SeaTac)

All Segment F alternatives would have impacts, and much of the activity would occur on
principal arterials. Table 4.17-9 summarizes these traffic impacts for all Segment F alternatives.

Alternative F3.2 would have the greatest construction impacts due to its relationship with Sea-Tac

Airport's existing terminal access drives.
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International Boulevard would experience high levels of truck traffic throughout construction with
Alternatives Fl, F3.1, F3.2,F3.3, and F4. Partial, short-term lane closures would likely occur, making
access to office complexes, hotels, Sea-Tac Airport and businesses more difficult. Cross-streets
would be impacted, affecting access to other key transportation links. Traffic control at all major
intersections would likely be required.

On 28e Avenue S., Alternatives F2.1, F2.2, F2.3,F3.I F3.2, F3.3 and F4 would require traffic
consol measures to maintain access to residential properties during construction. Truck taffic would
likely be high for removal of excavation spoils, delivery of materials and erection of elevated
fackway.

All alternatives would impact 170' Street S., requiring traffic control during erection of elevated
trackway west of and on International Boulevard as well as for construction of at-grade trackway at
the intersection. S. 170ft Street would have increased taffic if it is used for rerouting of traffic.

All altematives would cause short-term partial closures of S. 188ft and 200s Streets but would be
restricted to off-peak to maintain access to I-5, businesses, and residential properties. The park-and-
ride site at S. 200th Sreet would likely provide aconstrucfion staging area.

Alternative F3.2 would require careful construction staging and other measures to maintain access
on the airport's Terminal Access Drives. Truck taffic would likely be high and could cause
significant impacts to departing and arriving passengers, particularly in drop-off and pick-up zones.

For Alternatives Fl, F3.1, F3.2, F3.3, and F4, freight trucks may experience delays from
temporary lane closures during at-grade and elevated frackway and station construction on
International Boulevard.

Table 4.17-9 Construction Inpact Summary Segment F SeaTac

Detour of Traflic

Location/ Street ?",il1J,1: Road - "filH *"tq.o*Hll"t "*fff'
Alternative Characteristics Traffic' Closure' Available? Intrusion' Loss'-

International Blvd.
Fl, F3.1, and F3.2, Principal tuterial Hieh
F3.3 andF4 (sR99)
286 Avenue S.

Y2.1,82.?,ry.? MinorArterial Hieh
F3.1, F3.2, F3.3,
and F4
S. 1706 Street
F1,F2.1,F2.2,F2.3, MinorArterial Low
F3.1, F3.2, Fit.3, and
F4
S.188e Street

\!,F2.!,!2.2,,F2.3, Principalarterial High
F3.1, F3.2, F3.3, and
F4
S.200fr Street
Fl,F2.t,FZ.z,
F2.3,F3.t,F3.2,
F3.3. and F4

Partial, Yes Low None
sipificant

Partial, Yes Low None
significant

Yes None

Partial, Yes
significant

[ow None

Principal
Arterial

High Partial, Yes Low None
sipificant

Terminal Access Ilrives
F3.2 . Access High Partial, No I-ow None

" Road closure sipificane is directly related to tlre street classification, level of taffic affected and existing levels of service. Closures widr

- systemwide effects would be significanr
'Potential for neighboftood traffic inhusion is characterized as either high, mediumi or low impact ard is relared to both potential road closrne

, and options fortrafEc detow.
" Parking loss is characterized as '!es" for parking loss md 'hone" for no loss. Some off-street parking might be lost due to location and

operation of constuction staging,
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Maintenance Bases

Construction of the maintenance bases would take approximately 12 to 18 months and involve at-

grade trackway approaches to the facility. Short-term construction impacts would likely include

partial closure of adjacent streets during construction of at-grade trackway, and some construction

traffic for debris removal and material delivery.

4.17.1.2 Tralftc and Freight Mitigation

All mitigation measures would comply with local regulations governing construction traffic
control and construction truck routing. Sound Transit would finalize detailed construction mitigation
plans in close coordination with local jurisdictions, King County Metro, and other affected agencies

and organizations. Mitigation measures for traffic and freight impacts due to light rail construction

would include the following practices:

r Follow standard construction safety measures, such as installation of advance warning signs,
highly visible construction bariers, and the use of flaggers.

o Post advance-notice signs prior to construction in areas where surface construction activities
would affect access to surrounding businesses.

o Provide regular updates to assist public school officials in providing advance and ongoing
notice to students and parents concerning construction activity near schools.

o Coordinate street sweeping services in construction areas with construction activity,
particularly areas with surrounding residential and retail development.

. . Use lighted or reflective signage to direct drivers to truck haul routes, to ensure visibility
during nighttime work hours.

. Temporary reflective truck prohibition signs should be used on certain non-arterial streets

with a high likelihood of diverted truck traffic.

o As possible, schedule traffic lane closures during off-peak hours to minimize delays during
periods of higher traffic volumes as much as possible.

o Cover potholes and open trenches during construction hours where possible, and use

temporary concrete or other protective ba:riers to protect drivers from trenches remaining
open.

o Post advance warning and install temporary haffic cones and markings to ensure that
peripheral surface activities do not adversely affect pedestrian and bicyclist traffic.

o Develop a multi-media public information program (e.g. print" radio, posted signs and

electonic web page) to provide information regarding street closures, hours of constmction,
business access, and parking impacts.

o Provide temporary parking to mitigate loss due to construction staging or work activities,
where practical.

r Work with transit agencies to post informative signage well before construction at existing
transit stops that would be affected by construction activities.

Transit Impacts

Closure of the DSTT would be required for a period of up to 26 months, during which time

downtown streets would need to accommodate the buses that currenfly operate in the DSTT. Surface

street modifications necessary to maintain acceptable operating levels would need to be completed

before closing the DSTT. Construction of the pre-closure surface street improvements would require

up to 12 months. Impacts of the DS'IT closure and improvements to mitigate the impacts on both

transit riders and automobile users are discussed in detail in Section 3.2.2Transit Impacts and

Mitigation.
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King County Metro's electric trolley bus (ETB) operations would be affected by construction
work along some road segments at the Capitol Hill Station on Broadway Avenue. Overhead contact
lines would be moved in coordination with in-street excavation and construction. This may involve
moving the contact lines from one side of the street to the other, placing new temporary or permanent
sffain poles, extending support arms, and/or relocating span wires. These measures would allow the
trolley buses to continue operating during construction.

4.17.2 Land Use and Economics

Construction activities can temporarily impact land use by affecting the quality and character of
existing land uses. Construction impacts to land use quality include increased noise and dust,
increased traffiic, and adverse visual quality. Land use character would mainly be impacted by
activities that temporarily change the land use. For example, staging areas would be used during
construction to store materials and equipment. This would temporarily alter existing land uses such as
parking lots and vegetated or landscaped areas. Following construction, these areas would generally
revert to their previous land use or to uses consistent with adopted station area plans. However, other
than acquisition and displacements (which are addressed elsewhere), construction would generally not
have apermanent effect on land use (see noise, air, traffic, and aesthetics construction sections for
nuisance impacts to adjacent land uses).

Construction work would have more tangible impacts on economic activity, particularly affecting
businesses that rely on drive-by or pedestrian traffic. Construction would cause temporary partial
blockages to access, traffic detours, parking restrictions, and nuisance impacts such as noise and dust.
Smaller businesses may be severely impacted especially if there are weeks or months of nuisance
impacts associated with construction. If construction impacts to businesses are sufficiently adverse,
then businesses may fail or relocate. Irss severely impacted businesses would likely experience
short-term declines in revenues due to reduced business activity.

Construction activity would also result in increased output, income, and jobs for the local
economy. Estimates of the economic impact of construction expenditures are provided in Section 4.1.

4.17.2.1 fmpacts

In Segment A, construction impacts to businesses are likely to be greater for alternatives A1.l and
A1.2 than in A2.1 and A2.2, berause potential cut-and-cover tunnel and station construction would
occur in proximity to the concenftation of businesses in the Roosevelt area retail core. Construction
staging could also temporarily affect use of the University Heights Community Center.

In Segment B, overall construction impacts to businesses and institutional facilities at the
university are likely to be greater for AlternativeB2.l combined nrnnel and elevated profiles, than for
Alternative B I , the preferred alternative, or B.2.2 because of the elevated structure tunnel route.

Under any of the Segment B alternatives and options, land uses in the northwest corner of the
University would be temporarily affected by light rail construction. Uses include the Burke Museum,
the natural buffer area along 15* Avenue N.E., and sites of planned University and potential museum
development. One of the planned developments is the University's proposed new Law School
building, which is funded and planned for a site on the south half of the parking lot. The other
structure, the proposed expansion of the Burke Museum (not currently funded), would likely be built
along the west side of the existing facility. Sound Transit would need the westerly portion of the
parking lot and a portion of the natural buffer for use as a construction staging area. Depending upon
the timing of construction, there could be conflicts between use of this area for staging and
construction associated with the light rail line/station and the law school building and museum
expansion. Use of a portion of the parking lot for construction staging would temporarily reduce the
amount of parking available for use by the museum, which would affect visitation. Increased levels of
ambient noise and vibration could also affect museum operations/visitation. Indirectly, construction-
related activity would disrupt pedestrian access to the campus from the west/northwest, which
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presently occurs at the entry located at the southeast corner of N.E. 45e Street and 156 Avenue N.E.

and at N.E. 43'd Street and 15* Avenue N.E.

Construction staging for N.E. 45s Station Option B would temporarily remove parking and

landscaping from the northwest corner of the University campus. Following construction, the

landscaping and parking would be replaced or converted to other uses by the University.

To construct the station and provide the needed staging areas for both the station and the adjacent

tunnel section, N.E. 45e Station Option C would affect six properties on a temporary basis ftrimarily
construction staging). These properties include the entire qrstern half of the long block between N.E.

456 and N.E. 43'd streets. In addition, three small buildings located to the west of the alley and north

of the University Bookstore would be acquired and demolished. This would displace three multiple-

use properties, consisting of residential (apartment) and commercial (retail uses). A single, larger

apartment building, providing 123 units of housing would also be acquired and residents relocated.

The property occupied by this apartment building is not necessarily needed for construction staging.

However, because of the nature of this structure and its proximity to proposed excavation for the

northern station entrance, there is a high probability that the building could be damaged due to

settling. Thus for this analysis, the need to acquire this property is assumed. If damage is minimal

and repairable, this aparment building could be re-occupied following construction. Construction

staging would also likely occur on property currently occupied by the University of Washington

Alumni Association Building and parking associated with the University Bookstore.

Indirect construction-related activity could periodically affect pedestrian and service vehicle

access to businesses in the general vicinity of the site and result in increased levels of ambient noise

and vibration. Noise and vibration associated with construction of light rail access to the station

associated with Alternative 81 or B.2.2, OpUonC could also periodically affect services in the church

immediately south of the station site. Depending upon the magnitude and duration, vibration may

affect terra cotta architectural details on buildings near the construction site and stained glass in
nearby churches.

Alternatives 81 and B2.2 would impact university land uses near Pacific Street where the Pacific

Station would be constructed. These impacts include: temporary loss (about 4 years) of
approximately two acres of parking lots on the university campus, relocation of existing University

programs located in facilities within the proposed construction staging area, noise and air quality

impacts, which could periodically affect educational activities adjacent to the proposed construction

staging area. There would also be considerable activity at this location relative to truck or barge

activity to and from this site during tunnel construction for either Bl orB2.2. Noise and vibration

associated with conveyors, trucks and/or barge activity could also temporarily affect academic

progpms and research that is conducted in nearby University facilities.
Under Alternative B2.1, a grassy area located within ttre right-of-way of Campus Parkway would

be altered, because of its use for staging for the Campus Parlaray Station. Construction work would

likely cause nuisance impacts to Condon Hall (existing law school building) and the Terry-Lander

Residence Ha]ls.
Capitol Hill Station Option A could require approximately eight parcels for construction staging.

Options B and C would each require approximately nine parcels for construction staging including the

properties displaced by the station design option. One commercial parcel would be acquired

specifically for the location of a proposed emergency ventilation shaft. Sidewalks along Broadway

Avenue would be impacted during construction in Options B and C. For construction staging, Option

D would displace approximately 14 business, residential, and mixed-use properties. This option

would require partial acquisition of three properties (a bank property, an aparunent and approximately

10,800 ft2 of the public park at Lincoln Reservoir).

In Segment C, with the preferred alternative, modification of existing DSTT stations would

permanently displace buses that now use the DSTT. Existing data indicate that about 480 buses now
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use at First, Second, Thfud, Fourth, and Fifth avenues for downtown north-south travel and 145 buses
operate in the tunnel'. By 2004, the numbers are expecting to remain at48O on thti surface but
increase to 170 in the tunnel. During construction, a total of 650 buses would be operating on surface
streets. Surface street improvements and other mitigation to accommodate the additional bus volumes
and bus stops during tunnel renovation would not likely have any significant effect on retail activities.
Construction-related land use impacts are also expected as a result of tunnel construction through
Beacon Hill. At the west portal, such impacts would involve displacement of existing commercial and
housing/distribution land uses that are located east of Airport Way at S. Lander Street and S. Forest
Street (extended) and at the east portal. Industrial businesses in the vicinity of the west portal
construction staging area could experience temporary disruptions due to increased truck traffic and
congestion. Consffuction activities near the east portal staging area and Beacon Hill tunnel station
area could also be disruptive to local residents and community activities at El Centro de la Raza.
Also in Segment C, there would be high economic impacts in the north Rainier Valley during
construction of alternatives C2.3, C2.4, and C3 because of displacements affecting the nalrow strip of
businesses along Rainier Avenue S. These businesses are the main source of economic activity in the
area. Businesses that are not displaced would be potentially affected because of the removal of
neighboring businesses and access limitations caused by construction. In general, adverse economic
impacts are likely to be greatest in Alternatives C3 and C2.3, and, somewhat less in C2.4. Economic
impacts would be lowest in the Cl route alternatives because the route tunnels through Beacon Hill
and does not havel along or parallel to Rainier Avenue S. Under the C1 route alternatives,
construction-related traffic delays and temporary detours could result in short-term, localized business
impacts in the industrial area. The Cl alternatives follow a similar route with small variations
associated with the maintenance base alternatives south of the Royal Brougham Station and west of I-
5 (see the discussion of the maintenance base alternatives in Chapter 2). Under Alternatives Cl.1,
Cl.2 and Cl.3, localized access and circulation impacts would occur in association with construction
of at-grade and elevated trackway and would be concentrated along S. Lander Street between Sixth
Avenue S. and I-5. Under Alternative C1.4, potential construction business impacts would be
concentated along S. Forest Street between Sixth Avenue S. and I-5. Potential construction business
impacts would be relatively greater for Alternative Cl.5 than the other C1 alternatives. Construction
of at-grade facilities would affect businesses along S. Massachusetts Street from Fourth Avenue S. to
I-5 and along Airport Way S. between S. Massachusetts Street and S. Lander Street.

In Segment D, construction impacts would be highest for alternatives D3.3 and D3.4, which
would parallel the west side of Rainier Avenue for about a mile in the northern third of the segment.
High economic impacts would likely occur along much of the route in all Segment D alternatives
because of displacements and other construction impacts to the narrow strip of businesses that provide
the main economic activity. Alternative D3.3 would have the greatest number and types of businesses
displaced or affected by construction activity. Alternative D3.4 would likely have the most substantial
localized construction impacts during cut-and-cover construction of the Columbia City Station.

In Segment E, temporary land use impacts would likely be greatest for Alternative E'1.1 (preferred
alternative), followed by AlternativeEl.2. Many auto-oriented businesses are located along the
southern portion of Tulapila International Boulevard where access would be temporarily affected by
construction. Construction would require partial closure of Tirkwila International Boulevard and
could adversely impact many businesses that rely on easy auto/truck access and those whose parking
is disrupted by construction activities. Associated access and congestion impacts could deter
customers and/or adversely impact freight movement and result in lost revenues for some businesses.
Residential uses within Segment E are generally far enough removed from rail routes and would not
be substantially affected by construction activities. Alternatives E2 and E3 would be constructed in

' Sound Transit, King County, City of Seattle.
April 14, 1999.

10/22/1999

1999. Downtown Seattle Surface Report-Alternatives to Improve Transit Operations.
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areas with somewhat lower concentrations of businesses, with the exception of the commercial office

and retail areas in the vicinity of the Longacres and Southcenter stations (within Ttrkwila's Urban

Center). Concentrations of businesses along E. Marginal Way (E2) and within the Tukwila Urban

Center (E,2 and E3) could be adversely impacted during construction. In the Southcenter area,

construction of at-grade and elevated facilities would require partial closure of Strander Boulevard

which could adversely affect businesses in this area that rely on easy auto/truck access and circulation.

Alternative E2 is in the lowest-density area and would accordingly have the lowest construction

economic impacts of the Segment E alternatives.

In Segment F, construction of Alternative Fl in the median of International Boulevard would

temporarily reduce access to local businesses and have the greatest potential economic impact.

Alternatives F2.l and F2.2 would have potential construction economic impacts around the City

Center Station and along 28e Avenue S.; Alternative F2.1 would also have business economic impacts

near the grade transition at S. 150'Street. Construction impacts to residential uses would be greatest

under AlternatleF}.Z, which would require elevated station and track construction near residences

along 32nd Avenue S. AlternativeF2.2 would result in more displacements and greater construction

impacts than AlternativeF2.I. Alternatives F3.I,F3.2, F3.3, and F4 would have similar economic

impacts, and they would be less severe than the other alternatives in this segment, but impacts to

businesses may be high along International Boulevmd and 28e Avenue S.

For the maintenance base sites, particularly those located in the North Duwamish industrial area

(Ml-A, B, C, D, and E), construction-related traffic delays and dust that could adversely impact a

business with strict air quality requirements axe expected to be the only potentially substantial impacts.

The North Duwamish maintenance base sites are located in an industrial area that supports a number

of warehousing, industrial, commercial and transportation facilities. Businesses in the area require

good vehicular, truck, and/or rail freight access. Traffic congestion and detours associated with
construction of the maintenance base and the Beacon Hill Tunnel (for the Cl alternatives) would be

likely to result in a small increase in travel times and potentially less reliable travel times which could

affect the profitability of distribution-related businesses. The levels of business and transportation

activity, and the potential for adverse construction economic impacts, are lower for the N.E. or S.W.

Boeing Access Road sites (M2 and M3, respectively). The S.W. Boeing Access Road Site (M3)

would probably have the lowest traffic-related construction economic impacts of the three sites;

otherwise, construction economic impacts at the M2 and M3 sites would be similar.

4.17.2.2 Mifigation

A business relocation assistance program will be developed as discussed in Section 4.2.2.

Additional mitigation measures that will reduce impacts to local businesses during project

construction include:
o Establishing effective communication with residents and businesses; developing and

implementing a pubtc relations plan that would ensure that local residents and businesses are

fully informed about potentially significant disruptions, such as temporary street closures,

changes in transit service, and parking availability. Sound Transit would work with
community and neighborhood groups prior to and through the construction process to identify
types of impacts that would occur and to work on ways to reduce those impacts.

o Sound Transit could work with affected business owners, chambers of commerce, merchants

associations, community leaders, and other stakeholders to develop a business marketing
program to minimize business losses during construction including:

o Providing temporary replacement parking and shuttle bus and/or increased transit to
affected areas

r Supporting street festivals, promotions and other activities in affected meas

o Providing exterior advertising, including signs, banners, and sandwich boards
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Sound Transit could take additional measures aimed at strengthening small businesses' place
in the community by:

r Creating a special outreach team to help smalt businesses more effectively market by
developing marketing plans

o Supplementing advertising budgets through the provision of flyers and television,
newspaper, and radio ads.

Ensuring that paths to and from major transportation facilities, such as designated pedestrian
routes, bicycle lanes, bus routes and stops, designated truck routes, and tunnel entrances, are
clearly identified and accessible.

The program could provide shuttle bus and/or increased transit service to affected areas,
additional signage, advertising and promotion, and incentives to attract and retain customers.

Requesting the assistance of local ethnic community organizations to help tailor business
marketing programs to the specifie needs of ethnic business owners whose customers are
mainly from a single ethnic group.

Providing business cleaning services on a case-by-case basis, including business interiors,
exteriors, faced improvements and landscaping.

Working with Community Capital Development and similar organizations to assist affected
businesses in gaining access to technical assistance and small business loans or grants.

Developing a24-how monitoring center that provides telephone access for the public to
forward complaint and incident reports. The center would coordinate immediate responses to
emergencies.

o Developing a mitigation commitment tracking system that would provide a record of all
mitigation commitments and a means to track progress toward meeting those commitments.

o Specific mitigation to reduce short-term economic impacts on businesses during construction
are also discussed in Transportation (4.17.1), Visual and Aesthetics (4.17.4), Noise and
Vibration (4.I7.6), Public Services (4.17.12), and Utilities (4.17.13).

4.17.3 Neighborhoods

Noise, vibration, visual, aesthetic, and traffic impacts could temporarily affect neighborhood
quality. Physical barriers to isolate construction sites from traffic lanes would likely restrict access

across arterials on elevated and especially at-$ade sections during construction. Some streets would
also be partially or fully closed during certain phases of construction, hindering access to some
community facilities (e.g., Swedish Hospital underBl; Franklin High School, the Columbia Library,
the Southeast Neighborhood Service Center, and the Seattle School Dishict head Start Program under
the D alternatives; and Highline Community Hospital, Foster High School and Library under El.1 and
81.2). Although signed detour routes would be provided, access to community facilities could
become more circuitous. Additional traffic from detour routes would have high impacts on some
neighborhoods including Seattle Center @2.1,82.2),North Rainier (C2.3, C3, D1.1, D1.3), MLK at
Holly Street (D1.1, D1.3, D3.3, D3.4), Rainier Beach (Dl.1, D1.3, D3.3, D3.4), and Souttrcenter (E2).
Some delays could occur along school bus routes in southeast Seattle, Tukwila, and SeaTac, especially
on at-grade sections.

Fire, emergency medical, and police response times could be affected due to blocking problems
on at-grade and elevated sections and around cut-and-cover station construction (Roosevelt Station
and Columbia City Station). Crossings of MLK Jr. Way S. (all D alternatives), Tukwila International
Boulevard. (E1.1 and El.2), and International Boulevard. (F1, F3.1, F3.2, and F3.3) could be
particularly affected. The safety of neighborhood residents, visitors, and employees would be a
concern near construction sites.
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Construction impacts to neighborhoods could be mitigated using measures listed for each

particular discipline. Refer to sections 4.17.1,4.17.4, and 4.I7.6 for details on mitigation rieasures

for traffic, visual, and noise impacts.

4.17.4 Visual and Aesthetics

During construction of the light rail alternatives, construction equipment materials, signage, and

staging areas would reduce the visual quality in the immediate axea. Impacts would be greatest for at-

grade and elevated route alternatives, tunnel station locations, tunnel portals, vent shafts, and cut-and-

cover tunnel construction and maintenance base sites.

Temporary lighting may be necessary for nighttime construction of certain project elements or at

tunnel portals and along surface or elevated alternatives in existing road or highway rights-of-way (to

minimize disruption to daytime traffic). This temporary lighting could impact residential areas by

exposing residents to uncomfortable glare from unshielded light sources, or by increasing arnbient

nighttime light levels. Temporary lighting impacts could be reduced by shielding light sources to

block direct views from residenfial areas, and by aiming and shielding to reduce spillover lighting in
such areas.

4.17.5 Alr Quality

4.17.5.1 Impacts

Construction activities primarily generate particulate matter (PMro and PM2.5), as well as small

amounts of CO and NOx from construction machinery exhaust and vehicular traffic delayed in
construction zones. Specific sources of particulate include dust from earth moving-excavation

activities (ermed fugitive dust) and diesel smoke.

Fugitive dust from construction activities would occur with all alternatives. Ground surface

disturbance and rail line installation would generate fugitive dust along the entire length of the

aboveground sections of the line. For underground or tunnel route alternatives, soil handling would be

focused on construction staging locations where earth removed by tunneling would be stockpiled

and/or loaded for transport. In addition, demolition activities would create fugitive dust, as would

removal of concrete foundations and asphalt paving.

The quantity of particulate emissions generated by construction would be proportionate to the

construction area. A quantitative estimate of particulate emissions generated has not been determined;

however, temporary increases in particulate emissions would be noticeable if uncontrolled. It is

typical for construction projects to implement mitigation mqrsures similar to those listed below to

offset temporary particulate increases.

All alternatives would have potential but temporary impacts from construction including exhaust

from construction vehicles and equipmenl and odors created during paving of station areas, parking

lots, and roads.
During construction to retrofit the Downtown Seattle Transit Tirnnel (DST-[) beginning inzffi4,

the DSTT would be closed to buses, resulting in increased bus volume on downtown Seattle streets

and some related traffic congestion. Sound Transit has recommended a preferred alternative to

redistibute buses and other vehicular traffic on downtown streets. The preferred alternative would

result in increased delay at several intersections, but only two intersections would decrease to LOS E,

and none to LOS F. Even with predicted increased bus traffic during the construction period,

downtown Seattle's two-worst case intersections (in terms of bus-related traffic impacts), located at

Fourth Avenue/Pine Street and Fifth Avenue/Airport Way, would have much lower traffic volumes,

better traffic operations, and much less delay than the eight intersections selected for CO microscale

analysis as described in Section 4.5.2,2. The two permanent CO monitors operated by the Washington

State Department of Ecology in downtown Seattle (at Fourth and Pike, and Fifth and James) have

reported no violations of the 8-hour CO standard in the 1990s. The Puget Sound Clean Air Agency
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(1997 Data Summary) reports CO concentrations for the two sites that are annually among the lowest
of the region's monitoring sites, and on a declining annual trend. Thus, traffic con$estion would not
significantly increase in downtown Seattle, and no violations of air quality standards are anticipated as

a result of the increased raffic during the light rail construction period. On a long-term basis,
operation of light rail through the DSTT is estimated to decrease total vehicle trips in downtown
Seattle compared to the No-build condition. No impacts to air quality are anticipated.

4.17.5.2 Mitigation

The Puget Sound Clean Air Agency enforces air quality regulations in King County, including
those for controlling fugitive dust (Regulation 1, Section 9.15). Contractors engaged in construction
activities must comply with this regulation, which requires the use of best available control technology
to control fugitive dust emissions. Controls used to meet this standard may require the following
actions:

o IJse water spray as necessary to prevent visible dust emissions-particularly during
demolition of brick or concrete buildings by mechanical or explosive methods.

o Minimize dust emissions during transport of fill material or soil by wetting down or by
ensuring adequate freeboard on trucks.

o Promptly clean up spills of transported material on public roads by frequent use of a street
sweeper machine.

r Cover loads of hot asphalt to minimize odors.

r Schedule work tasks to minimize disruption of the existing vehicle traffic on streets.

. Keep all construction machinery engines in good mechanical condition to minimize exhaust
emissions.

These standard measures would avoid significant, construction-related dust impacts. Where
businesses with unusually high air quality requirements are located adjacent to high dust-generating
construction activities, additional mitigation may be required. Potential measures include more
frequent cleaning or replacement of the building's air conditioning system filters, or more frequent
exterior dust and particulate control measures.

4,17.6 Noise and Vibration

4. 1 7.6.1 Noise Criteria and fmpacts

The Washington State Noise Control Ordinance defines three classes of property use and the
maximum noise levels allowable between them. For example, the noise caused by a commercial
propefty must be less than 57 dBA at the closest residential property line. This ordinance, which is
also used by the Cities of Seattle, Thkwila and SeaTac and is applicable to project modifications such
as general construction activities, park-and-ride lots and maintenance facilities. Highway noise on
public roadways and rights-of-way are exempt under the noise ordinance. The Washington State
Noise Ordinance is summarized in Table 4.L7-10.

Table 4.17-10. Washington State Administrative Code Noise Ordinance

(Also used by the City of Seattle, SeaTac, and Tukwila)
Property Usage on Noise Marirnum Allowable Sound Level, dBA at Receiving Propertv
Source Residential Comnercial Industrial

Residential
Cornmercial
Industrial

J)
57
60

60
65
70

JI
60
65

Between the hours of 10:00 P.M. and 7:00 A.M., the maximum allowable levels shown in Table
4.17-10 are reduced by 10 dBA. Besides the property line noise standards, there are the following
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exemptions for short-term noise exceedances based the minutes per hour that the noise limit is

exceeded:

Maxinum Minutes per
Ilour ofExceedance

Adjustment to Allowable
Sound Level Exceedance

l5

J

1.5

+5 dBA

+10 dBA

+15 dBA

Construction-specific allowable noise is described below for general and impact construction

equipment, haul trucks and truckback-up alarms.

General Equipment-For construction activitiesn the limits set in Table 4.I7-I0 may be exceeded

between the hours of 7:00 A.M. and 10:00 P.M. on weekdays, and 9:00 A.M. and 10:00 P.M. on

weekends according to the following limits:

Tweniy-piys (25) dBA Equipment on constuction sites, including but not limited to crawlers, tractors, dozers,

rotary drill and augers, loaders, power shovels, cranes, derricks, graders, off-highway
trucks, ditchers, trenchers, compactors, compressors, and pneumatic powered equipment

Twenty (20) dBA Portable powered equipment used for temporary locations in support of construction
activities, such as chain saws, log chippers, lawn and garden equipment and powered hand

tools
Fifteen (15) dBA Powered equipment used in temporary repair or periodic maintenance of the grounds such

as lawn mowers and powered hand tools.

fmpact Equipment-Impact equipment includes but is not limited to pavement breakers, piledrivers,

jack*rammers, sandblasting tools, or by other types of equipment or devices that create impulse noise

or impact noise or are used as impact equipment. Noise from impact equipment, as measured at the

property line or at 50 ft from the equipment, which ever is greater, may exceed the limits given above

in any one-hour period between the hours of 8:00 A.M. and 5:00 P.M. on weekdays and 9:00 A.M.
and 5:00 P.M. on weekends, but in no event to exceed the following limits:

Maximum Ilourlyl,* Allowable Time for Sound Level Exceedance

Continuously

Thirty Minutes

Fifteen Minutes

Seven and One-half Minutes

Haul Trucks-Maximum permissible sound levels for haul trucks are limited to 86 dBA for speeds of
35 mph or less, and 90 dBA for speeds over 35 mph.

Alarms-Sounds created by back-up alarms are exempt if operated for less than thirty minutes per

incident.
Noise Impacts.. Thnneling can be performed either by conventional mining, using mechanical

equipmen! by blasting, or by a tunnel-boring machine. It is anticipated that either conventional

mining or tunnel-boring machines would be used for all tunnels. Major noise sources associated with
conventional mining include haul trucks, loaders, hoe-rams, excavators, conveyors and other

miscellaneous mining equipment. Major sources associated with tunnel boring machines include all

the above equipment plus the boring machines. Noise from the boring machine is normally not an

issue, because it would be located inside the tunnel. The location of the noise sources associated with

tunneling are usually located at the tunnel portals, or at alternate excavation locations such as vent

90 dBA

93 dBA

96 dBA

99 dBA
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shafts. Noise levels near these areas could exceed 90 dBA l-r* for short periods of time, depending
on the concurrent activities.

There is the potential for the use of pile driving, soil compacting and vibratory sheet installation.
The most annoying noise source associated with these activities is pile driving. Maximum noise
levels associated with pile driving could reach 105 dBA at distances of 50 ft.

Other construction activities would include the use of bulldozers, haul trucks, loaders, cranes,
scrapers, and soil compactors. Noise levels are expected to range from 80 to 90 dBA at receivers
within 50 ft of a construction site. Table 4.17-II contains some general activities and the projected
maximum noise levels at 50 ft.

Although the levels may be high at times, no exceedance of the Washington State Noise Control
ordinance was predicted by the noise impact model at any of the staging areas or cut-and-cover
construction sites as long as all construction work would be performed within the hours given in the
Noise Control Ordinance. If construction activities me going to be performed outside these hours,
impacts could occur that would require noise control measures such as limiting the types of activities
or installing temporary noise barriers between the construction site and nearby noise sensitive
receivers.

Table 4.17-11. Estimated Peak Hour Construction Noise Levels

construction phase Loudest Equipnent Noise Level at 50 ft
(dBA Lmax)

Clearing and grubbing

Earthwork
Foundation

Structures

Base preparation

Tirnnel Boring with Boring Machine
Paving

Pile Driving

Bulldozer, Backhoe, Haul Trucks

Scraper, Bulldozer
Backhoe, Loader

Crane, Loader, Haul Trucks
Trucks, Bulldozer

Loader, Haul Trucks

Paver, Pumps, Haul Trucks

PiIe Driver. Trucks

Tunnel Boring with Conventional Methods Loader, Haul Trucks, Hoe-ram

88

88

85

86

88

90

88

89

90 - 105

Source: U.S. Deparunent of Transportation. Highway Construction Noise: Measurement, hediction, and Mitigation. 1977,

and MM&A measured noise levels.

Segment A. Land use in the Northgate Segment is predominantly single- and multi-family
residential and commercial and retail. In the cental and southern end of this segment, land use is still
primarily a mixture of single- and multi-family residential, intermixed with commercial land use along
local arterial and collector roadways. Traffic noise from I-5 dominates area noise levels, with peak
hour noise levels of 69 to 74 dBA, depending on the distance from the roadway.

Because Segment A has the potential for elevated, at-grade (in a retained cut) and tunnel (cut and
cover and bored) track segments, the range of potential impacts could come from a variety of sources.
Construction of the elevated section of the alignment could involve the use of pile driving. As
previously stated, pile driving can cause noise levels in excess of 100 dBA at nearby noise-sensitive
receivers. For the tunnel sections, noise and vibration impacts are expected primarily at the tunnel
portal and station locations, where consffuction staging for tunnel and station construction will occur.
Major noise sources associated with the construction of the tunnel sections in Segment A include haul
trucks, loaders, cranes, excavators, andtunnel locomotives. Othernoise-producing sources include
compressors, conveyors, backhoes, generators, ventilation fans and blowers, and light duty vehicles.
The locations of cut-and-cover tunnel construction have the greatest potential for temporary noise
impacts.

Segment B. Iand use includes single- and multi-family residential, hospitals, hotels, schools,
commercial, and industrial. High-density multi-family, residential, commercial, and some single-
family residential uses exist in the Eastlake area. Several hospitals and hotels may be found in the
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southern portion of this segment and in the downtown Seattle area. Noise-producing sources include

traffic, commercial, and residential activities.

Alignment alternative 81 is wholly in tunnel. Noise and vibration impacts are expected primarily

at tunnel portals and station locations, where construction staging for tunnel and station construction

will occur. Potential construction noise impacts are similar to those described in the tunnel section of
Segment A. Other noise sources in this segment could include barging tunnel spoils using a conveyor

system from the Pacific Station staging area to Portage Bay. Under alternatives B2.1 and 82.2, a

combination of tunnel, at-gmde (retained cut) and elevated structures would be used for the track

alignment, making the construction noise and mitigation similar to those portions of Segment A.

Segment C. The core of Segment C is the high-rise commercial and residential structure of
downtown Seattle. In addition, multi-family and single-family uses occur on Beacon Hill in the south.

Industrial uses dominate the area just south of downtown.

Major noise sources associated with the construction of Segment C include a potential tunnel

boring machine (alternatives Cl and C3), haul trucks, loaders, cranes, excavators, and tunnel

locomotives. Other noise producing sources such as compressors, conveyors, backhoes, generators,

fans and blowers, and light duty vehicles would also be required. Land use in the south downtown

section of Segment C is commerciat and industrial. The route through this area is at-grade, and the

construction activities are not expected to result in any noise impacts. Under the tunnel alternatives,

major construction staging areas would be located at the portals west of I-5 and at the east portals in
Rainier Valley. An additional staging area would also be placed at the Beacon Hill Station under

Alternative Cl. Under Alternative C2.3, acombined profile similar to those in Segment B (82.1)

would result in a variety of noise impacts similar to those given under Segment B and A.
Additionally, due to the location of the Beacon Hill Station, there is a high potential for nighttime

construction or hauling of spoils.

Segment D. Iand use in the northern end of this segment supports a mixture of medium-density

multifamily residential, commercial and industrial activities. Major noise sources include traffic on

arterial and collector roadways (Rainier Avenue S. and MLK Jr. Way S.), aircraft fly-overs, and

activities in commercial and industrial areas.

There are several different route alternatives considered through the Rainier Valley, including at-

grade, elevated, and some tunnel segments. The potential for noise impacts given under segments A
through C are also possible in this segment. If construction of the tunnel segments (D3.4) is

performed using cut-and-cover method, construction noise increases may be more severe and last

longer than the at-grade or elevated alternatives. Review of the geological conditions shows that the

tunnel section of AlternativeD3.4 will most likely not require blasting. No additional noise impacts

beyond those discussed in the other segments are expected in this segment.

Segment E. I-and use in Segment E includes primarily commercial and industrial uses as well as

single- and multi-family residential, hotels, and as hospitals. Noise sources in this segment include

traffic on I-5 and I-405, state highways and other major arterial and collector roadways, aircraft fly-
overs, freight fiains and commercial and industrial activities.

Segment E alternatives have primarily at-grade and elevated routes as well as a short cut-and-

cover tunnel route. Construction activities and potential impacs in this segment would be similar to

those already described above. Alternatives El.1 and E1.2 would be located near more residential

receptors than the other routes. However, most residences are set far enough back from the route so as

not to be severely impacted by construction noise.

Segment F. Land use in the SeaTac segment is primarily commercial, with some residential,

hotels and motels, and a cemetery located near the proposed alternatives. Noise sources include

aircraft from Sea-Tac Arrport, traffic on International Boulevard and other roadways, and

miscellaneous commercial activities.
Construction noise impacts in Segment F would be similar to those given in Segment E.
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4. I 7.6. 2 Noise Mitigation

Several general construction noise abatement methods can be implemented to limit noise impacts.
Noise barriers can be constructed along the perimeter of the construction site to control the
transmission of noise to residential and other noise-sensitive receivers Operation of construction
equipment can be restricted during nighttime hours (10 P.M. to 7 A.M.) or on Sundays or legal
holidays, when noise and vibration would have the most severe effect. All engine-powered equipment
can be required to have mufflers i6talled according to the manufacturer's specifications and all
equipment can be required to comply with pertinent equipment noise standards of the U.S. EPA.
Because reduction of the noise associated with pile driving is not feasible, the only mitigation
measure may be to limit the time this activity can take place.

Some additional restrictions on operational hours, hauling routes and times may be required in the
most sensitive locations. For those construction sites where nighttime operations may occur, Sound
Transit will request a noise variance. The variance will contain site-specific noise control measures
and limits on allowable construction noise during nighttime hours. The variance will also require the
contractor to take the appropriate steps to control potential noise impacts.

4. I 7. 6.3 Vibration Impacts

Construction Vibration Regulations and Guidelines

There are no vibration-specific regulations that are applicable to ttris project. Also, because the
mitigation of construction vibration is very difficult, and in most cases can only be performed through
limiting the times the activities can occur, the following general vibration mitigation measures and
information me provided.

Table 4.17-12 summarizes the levels of vibration and the usual effect on people and buildings.
The U.S. Department of Transportation (U.S. DOT) has guidelines for vibration levels from
construction related to their activities, and recommends that the maximum peak-particle-velocity
levels remain below 0.05 inches per second at the nearest structures. Vibration levels above 0.5
inches per second have the potential to cause architectural damage to normal dwellings. The U.S.
DOT also states that vibration levels above 0.015 inches per second are sometimes perceptible to
people, and the level at which vibration becomes annoying to people is 0.64 inches per second.

Table 4.17-12 Effects of Construction Vibration
Peak Particle Effects on Humans Effects on Buildings

Velocity (in/sec)
<o.005

0.005 to 0.015

0.02 to 0.05

0.1 to 0.5

Ito2

>3

Imperceptible

Barely perceptible

I-evel at which continuous vibrations begin
to amoy inbuildings
Vibrations considered unacceptable for
people exposed to continuous or long-term
vibration

Vibrations considered unpleasant by most
people

Vibration is unpleasant

No effect on buildings

No effect on buildings

No effect on buildings

Threshold at which there is a risk of
architectural damage to buildings with plastered
ceilings and walls. Some risk to ancient
monuments and ruins,
U.S. Bureau of Mines data indicates that
blasting vibration in this range will not hatm
most buildings. Most construction vibration
limits are in this range.
Potential for architectural damage and possible
minor structural damase

Yibration fmpacts: Vibration associated with general construction activities and tunneling can
result in vibration impacts. With conventional tunneling methods, vibration is caused by excavation
equipment and hoe-rams. When a tunnel boring machine is used, there is the potential for the
vibration from the machine to reach the surface, and result in impacts. Pile driving is also a potential
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source of vibration impacts. Other vibration sources could include bulldozers and soil compactors.

Construction activities that may cause high levels of vibrationn such as pile driving and soil
compacting, could cause structural damage to nearby older and historic buildings.

Areas with the highest potential for construction-phase vibration impacts include areas near

proposed elevated structures, tunnel portals and structures located within the first few 100 ft of the
tunnel portals. Other potential vibration impacts could occur at mined or cut-and-cover station
locations, along at-grade track sections requiring soil compacting and potentially along haul routes.

Vibration Mifigarton: The construction contract specifications would contain a section specific
to vibration, and include, at a minimum, vibration monitoring of all activities that may produce

vibration levels near the U.S. DOT maximum recommended vibration level whenever there are

structures located near the construction activity. This would include pile driving, vibratory sheet

installation, soil compacting, and other construction activities that have the potential to cause high
levels of vibration.

Vibration mitigation could include limiting the hours when the vibration-producing equipment
can be used near sensitive receivers. Mitigation for the tunnel-boring machine may not be necessary

due to the geologic conditions and type of machine expected to be used for the project. Reduction of
vibration related to pile driving is not feasible; however, the use of an augur to install piles instead of a
pile driver would greatly reduce the noise and vibration levels. By restricting and monitoring
vibration-producing activities, vibration impacts from construction could be kept to a minimum.

During high vibration-producing activities such as pile driving and shoring installation, there is a
potential for settlement and small movements of nearby structures. Design and installation of suitable

shoring systems and other mitigations would reduce the potential of settlement-related damage. Other
mitigation includes underpinning adjacent structures, installing recharge wells to reduce dewatering
induced settlement, and/or re-leveling and repairing impacted areas following construction. In
addition, pre-consfiuction condition surveys and during-construction monitoring programs for
neighboring structures would be conducted and repairs made as necessary.

4.17,7 Ecosysterns

4.17.7.1 fmpacts

In Segment A, construction of Northgate Station options A, B or C would remove riparian
vegetation and could result in an increase in pollutants or sediment in stormwater runoff entering
Thornton Creek. Because station option A closely parallels Thornton Creek, potential impacts on the

creek would be greater under this option. Best management practices (BMPs) described in Section
4.I7.7.2, would be implemented to control stormwaterrunoffand thereby avoid impacts to fish.

For Alternatives BL and B2.2in Segment B, tunnel ipoils removal at the Pacific Station and

disposal at an offsite upland location could cause construction-related impacts on fish and wildlife
habitat. If tunnel spoils are b*g"4 a conveyor system would transport spoils from Pacific Station to
the barge facility. Soil material on the conveyor may inadvertently drop into the water during barge

loading operations. During periods of rainfall, stormwater could carry loose soils stockpiled on the

barge into the water thus affecting water quality and fish. Use of barges could also affect fish habitat
due to shading of nearshore habitat. Pile driving to install dolphin piers, which are used to moor
barges and support the conveyor system may disrupt bottom sediments and cause turbidity. Juvenile
fish mortality may increase due to predation in the vicinity of mooring dolphin piers.

Trucking the tunnel spoils to an offsite location may also affect water quality. During periods of
rainfall, stormwater can carry loose soils from disturbed construction sites or soil stockpiles into water
thus affecting water quality and fish. However, fewer of the construction activities associated wittr

would occur in proximity to the water if trucks are used; therefore, potential impacts on
water quality and fish would be fewer than if barges are used.
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Alternative 82.1 could affect fish and wildlife due to in-water work required for construction of
pier fittings and false work support for the highJevel bridge. In-water pile driving-may disturb bottom
sediments causing increased turbidity. In-water construction may cause fish, including chinook and
coho salmon, and other wildlife to avoid the area due to water quality degradation and noise
disturbance.

Peregrine falcons that winter-roost and hunt from the I-5 Bridge may avoid the construction area
and seek alternative roosting sites under Alternative B2.1. Increased in-water activity due to
construction of the bridge or barging tunnel spoils under all Segment B alternatives may cause
peregrine falcons to seek new foraging sites. Effects on peregrine falcon foraging ability are expected
to be minimal.

Each of the Cl alternatives and Alternative C3 would remove about 6,400 ft2 of deciduous forest
within the East Duwamish Greenbelt for cut-and-cover tunnel portals on the east side of Beacon Hill.
Alternatives CI.L,Cl.z,CI.3,Cl.4, and C1.5 would remove an additional 3,750ftz of deciduous
forest within the Cheasty Greenbelt for cut-and-cover portal construction on the west side of Beacon
Hill. Once construction is eomplete, these areas would be re-graded and planted with native shrubs
and tees. The City of Seattle identifies the greenbelts on the sides of Beacon Hill as containing
several types of environmentally critical areas, including wildlife habitat. Forest-associated species
that are less common in urban settings would be displaced by construction. Some wildlife with
limited mobility, such as nestlings, may perish.

In Segment D, potential short-term water quality impacts on wetlands (AR-3) could occur, and
clearing of trees at the edges of deciduous forest patches may disturb wildlife using the patches. Two
bald eagle nests are located in Seward Park approximately 1.5 miles from the light rail alternatives,
but no adverse impacts are expected because of the distance from the nests to the proposed light rail
route.

All Segment E alternatives would affect wetlands, wildlife, and fish habitat due to bridge
construction over the Duwamish/Green Riveq crossing of several wetlands, and clearing of deciduous
trees. The estimated L2- to l8-month construction period for bridges over the Duwamish/Green River
would involve over-water work and potentially in-water work, affecting fish habitat and potentially
affecting water quality. Chinook salmon could be affected by construction during the in-migration of
adults spawning in the fall and out-migration of juveniles in the spring, but impacts can be minimized
by performing in-water construction when chinook salmon axe not migrating through the project axea.

Impacts on fish and wildlife could also result from culvert extensions and vegetation removal at
tributary streams to the Duwamish,/Green River including Riverton and Southgate Creeks under
Alternatives E1.1 and E1.2, Southgate and Gilliam Creeks under AlternattveEZ, and Gilliam Creek
and Watercourse 3.1 under Alternative E3. Impacts include disturbance of in-stream habitat, increases
in turbidity downstream of the construction are4 and temporary loss of buffer functions, such as bank
stabilization and shading. Impacts on wetlands may include increased sediment in runoffftom
exposed soils, placement of temporary fill for construction access, displacement of wildlife, and
temporary vegetation removal. These impacts can be minimized by implementing best construction
management practices. Wildlife in deciduous forest would be displaced from the immediate vicinity
of the construction area. Wildlife with limited mobility may perish.

Additional impacts on fish could occur under alternatives El.1 andEl.2 during coirstruction in
the vicinity of the Riverton Side Channel Project. Altering construction timing at this site would also
minimize fish impacts. Standard meiNiures for controlling stormwater runoff and sedimentation from
exposed soils would also minimize impacts on chinook and coho salmon.

The greatest fish impacts in Segment E would occur under Alternative E2 because of the extent of
vegetation removal and resulting exposed soils during construction ofthe four bridge crossings and
segments of track paralleling the river. Under Alternatives E2 andE3, construction activities would
likely cause bald eagles potentially using large trees along the Duwamish/Green River to avoid the
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axea. While all altematives require deciduous forest removal, the greater forest removal required for
Alternatives E2 andE3 would disturb and permanently displace higher numbers of wildlife'in and

adjacent to these areas than Alternatives E1.1 and 81.2. Alternatives E2 and E3 would have lower

impacts on wetlands than alternatives El.1 and El.2.
In Segment F, AlternativeF2.2would cross Bow Lake on an elevated structure, requiring clearing

of riparian vegetation and in-water construction. These activities would result in the temporary

displacement of fish and wildlife and may degrade water quality. Alternatives F3.1, F3.2, F3.3, and

F4 would remove trees along the eastern edge of Washington Memorial Park and may disturb wildlife
using the adjacent habitat. Construction of the South SeaTac Station Options A, B, and C would

displace wildlife nesting and foraging in the dense trees and shrubs at these locations. Some wildlife
wi*r limited mobility may perish. Construction of South SeaTac Station Options D, E, and F would

displace common urban songbirds. In addition, short-term water quality impacts on AR-42 and AR-

43 could result from vegetation clearing in the buffer and soils exposed for construction activities.

A bald eagle nesting territory exists at Angle Lake. However, the pair has not attempted to nest

since 1996. Because the pair returns to the area each year, they could attempt to nest again. If they

do, and pile driving is used to construct the elevated portions of Alternatives F2.1, F2.2,F2.3,F3.L,

F3.2,F3.3, or F4, impacts to bald eagles attempting to nest could occur. Before consffuction begins in

this segment, surveys should be conducted or the local state biologist should be contacted to determine

whether the pair is nesting. ffthey are, timing restrictions for pile-driving activities could then be

implemented to mitigate potential impacts on the nest.

Maintenance Base Sites

No construction-related impacts on wetlands, fish, or wildlife would occur at any of the M1 site

alternatives. Vegetation would be removed and common urban wildlife would be displaced from the

buffers of wetland AR-4 at maintenance site M2 and wetland AR-9 at M3.

4.17.7.2 Mitigafion

Mitigation for short-term ecosystem impacts would be based on a hierarchy of avoiding and

minimizing impacts and compensating for unavoidable adverse impacts. The implementation of
BMPs such as silt fencing, stabilizing exposed soils, landscaping with native plants, marking the limits

of clearing, and collecting runoff during construction would minimize impacts on wetlands, wildlife,
andfish. SeeSection 4.17.8 foradiscussionof stormwaterrunoff andwaterqualitymitigation.

In many instances, construction timing can reduce or eliminate impacts on wetlands, fish habitat"

and threatened and endangered species. Restricting construction in wetland areas to the drier sunmer

months minimizes the impact on those wetlands that flood only during winter and early spring months

and reduces wefland impacts caused by stormwater runoff. Additional mitigation measwes for
impacts on wetlands and wildlife include locating stagng are:m outside of wetlands or potential

wildlife habitat and limiting staging areas to sites scheduled to become part of the permanent light rail
alignment. Wetland areas disturbed by construction would be replanted with native species once

construction is complete. Trees removed from street rights-of-way or city parks would be replaced in
accordance with local city requirements.

If temporary in-water work is required to construct bridges, it would be conducted while

anadromous fish species are not migrating through the project area. The WDFW requirements in the

hydraulic projept approval permit would specify this time period. Because sediment runoff to the

Duwamish River and its tributaries could have adverse effects on salmonids and other fish species, a

temporary erosion and sedimentation control plan would be implemented. At construction sites over

or near the river and its tributaries, water quality would be measured regularly throughout the

construction period to ensure control measures are in place and functioning properly.

In addition, highJevel bridge construction in Segment B (82.1 andB2.2\ could be scheduled to

reduce impacts on peregrine falcon winter roosting and foraging at the I-5 bridge, and impacts on
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migrating salmon. Barge moorage during tunnel spoil removal could occur away from nearshore
areas to reduce shading impacts. If a new dock facility is required, it would be temporary. If the
tunneling alternative is selected for Segment B, a temporary erosion and sedimentation control plan
would be implemented. This plan would prevent sediment runoff from stockpile sites on land and
over the water. Additional BMPs including an emergency spill control plan should be implemented
and monitored throughout the construction period. If barges are used, the decks could have sideboards
to contain the stockpiles and prevent sediments from spilling into the bay. A piped conveyor rather
than an open-belt conveyor could be used to prevent soils from spilling into the water.

If the bald eagle nest near Angle Lake in Segment F becomes active again, potential construction
impacts from Fl could be avoided by drilling rather than driving piles, or by restricting pile-driving
activities to the non-nesting period.

Biological Assessments (BA) for chinook and coho salmon and a BA for bull trout and bald
eagles have been prepared. These documents identify conservation measures to avoid, minimize, and
mitigate potential impacts on threatened and endangered species, including BMPs for erosion, spill
prevention, construction timing, construction methods to reduce in-water work and habitat
disturbance, and coordination with the Riverton Creek Restoration Project.

4.17,8 Water QualiQr

4.17.8.1 Impacts

Construction-related water quality impacts would be temporary and caused mainly by erosion of
disturbed soil areas or soil stockpiles resulting in silt and sediment ffansport to water by stormwater
runoff. Stormwater runoff may also carry other contaminants such as fuel or oil from construction
operations. Sediment and other contaminants can increase turbidity and affect other water quality
parameters, such as the amounts of available oxygen in the water. Construction activities such as

clearing and grading can also result in increased stormwater runoffvelocities. Increased velocities
may increase erosion rates and destabilize streambanks

Segment A. Construction of Northgate Station options A, B, and C, could impact water quality in
Thornton Creek, Erosion and transport of sediments or spills that could occur during construction
near the channel (under Option A) or ditch *tat flows into Thornton Creek (under Option B) could
affect water quality in the stream .

Segment B. Alternatives B l (prefened alternative) and B2.2 could impact Portage Bay and Lake
Union water quality during construction of the tunnel under Portage Bay. During construction, tunnel
spoils would be trucked or barged off-site. Spills associated with this process, and potential erosion at
the filVdisposal location, could impact short-term water quality. If they occur, impacts are expected to
be minor and temporary.

Alternative 82.1 could impact water quality during construction of the bridge crossing, which is
estimated to take from 18 to 24 months to complete. During over-water and in-water work,
installation of support falsework and concrete placement would be required. Site access would be via
adjacent streets and from barges.

Dewatering of the tunnel and underground stations, from the N.E. 45e Station to the International
District, could require specific water quality mitigation, such as freating wat€r in a sediment trap or
tank prior to discharge to storm sewers. Seattle Public Utilities has evaluated the capacity of CSOs
and storm sewers at each potential discharge site. Alternative discharge sites or detention would be
required at discharge locations where the existing storm sewer or CSO does not have sufficient
capacity.

Segment C. Without mitigation, vegetation removal and construction could cause small increases
in runoff and sedimentation.

Segment D. Construction of all of the alternatives in this segment would require increasing the
existing rights-of-way along much of MLK Jr. Way S. Local flooding and downstream water quality
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problems could occur if roadside ditches are blocked and/or if significant erosion from construction is

allowed to occur.
Segment E. Several proposed actions within this segment could cause short-term impacts to

water quality unless mitigated. Alternatives E1.1 (prefened alternative) and 81.2 would require

construction of a bridge over the Duwamish River; this would take approximately 12 to 18 months to

complete. Potential spills could impact Duwamish River water quality. Vegetation removal, soil

compaction, and potential spills could increase water temperatures and turbidity, and impact Riverton

Creek and Riverton Side Channel water quality. Construction of a retaining wall norttr of S. 139e

Street along Tukwila International Boulevard, which would require fill and culvert extensions that

could cause bank erosion or be the source of spills that could impact the water quality of the stream.

BMPs for in-stream work and sediment and erosion control would be implemented during

construction and fill activities near creek crossings and those activities associated with culvert

extensions. These BMPs include silt fences, coffer dams or flow diversion around the disturbed are4

limiting construction to the dry season, minimizing clearing, restricting heavy equipment from

crossing the creek, and stabilizing slopes.

Alternatives 81.1 and E,l.2 would require constructing a bridge over the Duwamish River.

Alternative E2 would require constructing four bridges over the Duwamish, Green, and Black rivers

and crossing three minor strearns. Alternative E3 would require constructing bridges over the Green

and Black rivers. All four alternatives would require some in-water work. In-water and over-water

construction could impact water quality if spills or bank erosion occurs due to vegetation removal.

The construction of elevated portions of the alignment over water would require vegetation removal,

possible in-stream work and/or crossing of rivers or streams by construction equipment. Potential soil

compaction and vegetation removal could cause increases in turbidity and stream temperature. Spills

during construction could also adversely impact water quality. Construction of an elevated structure

over 42"d Avenue S., south of SR 518, could generate sediments and spills that would impact the

water quality of a spring that supplies water to Gilliam Creek. Construction of the retained cut south

of SR 518 would result in soil compaction, vegetation removal, disruption of seeps and springs, and

potential water quality degradation.

Segment F. Construction in this segment is not expected to have major impacts to hydrology,

water quality or floodplains, except for construction of Alternative F2.2. This alternative would

require shoreline and in-water construction of support piers in Bow Lake. Spills associated with this

process, vegetation removal, and potential erosion, could impact short-term water quality.

Maintenance Base Sites. With erosion control measures, maintenance facility construction is not

expected to impact hydrologic, water quality, or flooding conditions.

4.17.8.2 Mitigation

An NPDES stornwater permit for construction activities would be required for this project. The

NPDES permit require development of a Storm Water Pollution Prevention Plan (SWPPP) for erosion

and sedimentation control and for control of pollutants other than sediment. The objective of an

SWPPP for construction phases of a project is to implement BMPs to minimize erosion and

sedimentation, reduce, eliminate, or prevent the pollution of stormwater, prevent violations of surface

water quality, or sediment management standards, prevent adverse water quality impacts on beneficial

uses of the receiving water body, and eliminate discharges of unpermitted process wastewater to

stonnwater or waters of the state. Mitigation during construction would be based on generally

accepted principles and local regulatory requirements which state that (1) the project would fit the

nafiral topography, soils, and drainage patterns; (2) sediment and erosion control BMPs including

mulches, nets, and temporary seeding would be implemented; (3) retaining sediment on-site would be

emphasized through the implementation of accepted BMPs such as stabilized parking and traffic
areas, barrier beams, silt fences, and sediment ponds; (4) the extent and duration ofexposed areas

would be minimized by using mulches or seeding; (5) runoff velocities would be kept low by
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installing dikes or swales; (6) erosion and sediment control measures would be monitored and
maintained; (7) to the extent possible, earthwork would be scheduled during the dry season; (8) spill
conffols would be implemented at all individual construction sites to prevent the uncontrolled release
of fuels and any other construction materials on the site that could enter downstream receiving waters
through stormwater runoff: (9) dust-control street sweepers would be used to collect dirt and debris
from roadways: and (10) in-water barriers would be used to prevent sediment diffusing during
construction of support piers. Impacts would also be avoided by complying with local regulations.

4.17.9 Energy

The Northgate to SeaTac Alternative would consume the most energy during construction (29,5n
x 10e Btul. The second length alternative, N.E. 45tb to SeaTac would consume the second-most
construction energy (25,678 x 10e ntu;. Construction of MOS alternatives 1,2, and3 would consume
14,185 x 10e Btu, 12,493 x 10e Btu, and 11,965 x 10e Btu, respectively. The No-build Alternative
would consume no energy associated with light rail construction. However, under the No-build
Alternative there would likely be an increase in energy demand for road construction and maintenance
associated with not having the light rail system.

4.17.10 Geology and Soils

Tunneling would create large volumes of spoils that can have high erosion potential when
stockpiled. The estimated volume of spoils for each alternative segment, based on conceptual design,
is presented in Table 4.I7-I2. Substantial dewatering may be required during tunneling depending
upon the type of TBM used, the depth to groundwater, and the permeability of soils. Settlement may
occur due to vibrations, dewatering, or ground loss; however, the vibrations would be considerably
less for soft ground tunneling than for tunneling through-rock.

Cut-and-cover construction creates more spoils per linear feet of track than tunneling or mining,
and a greater potential for erosion and contamination of spoils exists. Soils may settle during
dewatering and movement of structures near the excavation.

Constructing the light rail system could cause erosion impacts associated with vegetation removal,
fill placement, and removal or stockpiling of spoils. Earthwork could cause siltladen runoff to be
transported off-site, thereby degrading water quality in local surface waters. The severity of potential
erosion would be a function of the quantity of vegetation removed, site topography, and the volume of
soils stockpiled.

Vibrations or settlements from the following construction methods may result in damage to
nearby structures: excavations that encounter bedrock; installation of driven piles; tunneling,
dewatering, or cut-and-cover construction. In tunneled sections, settlement could occur due to
vibrations, dewatering, or ground loss; however, the vibrations would be considerably less for soft
ground tunneling (such as Capitol Hill, Alternative B1) than for tunneling through rock (such as 37e
Avenue, Alternative D3.4).

Construction of the light rail could produce over 2,340,550 yd3 of spoils from tunnel
and cut-and-cover excavations) and require about 378,000 yd3 of structural fill (primarily for at-grade
and elevated alignments and stations). The required structrnal fillmaterials would likely be generated
from the excavated spoils. of the remaining !,962,550 yd3 of spoils, a small portion may be
contaminated (most likely spoils generated from near-surface excavations) and would need to be
properly teated and/or disposed (see Section 4.I7.ll). Most spoils would be generated from deep
tunneling, where the likelihood of encountering contamination is very low due to most contamination
being generated near the surface.

Currently, there is a regional deficit of suitable structural fill materials due to the considerable
growth this region has been experiencing. A high demand for coarse-grained spoils (sand and gravel)
is anticipated. If growth continues, even marginal, fine-grained spoils (silt and clay) may have a
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market. One project of note is the Sea-Tac Airport Third Runway. Earthwork projections for the

Third Runway Project estimate 17.6 million yd' of fill would be required and demolition wiiste and

marginal quality fill materials may be acceptable for portions of the fills. Other potential future

construction projects that would likely also require large quantities of fill material include landfill

closure projects in Thurston County, Port Angeles, and Kitsap Count5r, remediation of the

Weyerhaeuser sewage lagoons on Smith Island in Everett, and the potential future closure of Cedar

Hills landfill in eastern King County. Fine-grained or otherwise unsuitable spoils generated during

construction that do not have a market would need to be landfilled. Many sites in the Puget Sound

area can accept tunnel spoil materials. For example, CSR Associated landfill sites in Everett and

Maltby, Washington, curently accept material that would be unsuitable as structural fill. The Maltby

site has a capacity of 1.5 million cubic yards. Other quarry sites include the Lone Star Northwest

Mats Mats Steilacoom sites, which have ongoing needs for fill material to accomplish quarry

reclamation. Except for the Mats Mats site, which is accessible only by barge, these sites would

accept material transported by truck. Transportation of spoils (both suitable and unsuitable) would use

either trucks and/or barges.

4.17.10.1 Impacts by Segment

Segment A. Alternatives A1.1 and A1.2 have a high potential for requiring dewatering during

construction, a low potential for settlement impacts, and would generate this segment's largest

volumes of spoils. Alternatives A2.l and A2.2have a moderate and low potential, respectively, for

both dewatering and settlement impacts associated with tunneling. Alternative A2.l would generate

more spoils than A2.2 but less than either A1.1 or A1.2. Alternatle A2.2 has the highest potential for

settlement due to pile installation; however, these settlements, if any, are anticipated to be relatively

small. All alternatives have a moderate potential for erosion.

Segment B. All Segment B alternatives have high potential for encountering groundwater and

requiring dewatering of large volumes of soil. Alternative Bl would generate the highest volume of
spoils. The Seattle Center alternatives have a high (82.1) and moderate @2.2) potential for settlement

and vibration impacts during pile installation and would generate high spoil volumes.

Segment C. All the Cl alternatives have high potential for dewatering and a low potential for

settlement impacts. Alternatives C1.1, C1.2, C1.3, and C1.5 would produce moderate volumes of
spoils in comparison to Alternatives C1.4 andC2.4 (Rainier Avenue S. Tirnnel) which would produce

relatively large volumes of spoils. Alternative C2.4hx a low potential for dewatering, low volume of
spoils and moderate potential for settlement impacts. Alternative C3 (S. Massachusetts Street Tunnel)

has a moderate potential for requiring dewatering, a high potential for settlement impacts, and would

produce moderate spoils (less than alt the Cl alternatives andC2.4, but more than C2.3). All Segment

C alternatives have low erosion potential.

SegmentD. AlternativesDl.lathroughfwouldproducemoderatespoilsandgenerallyhavelow
potential for construction-related geologic impacts. Alternative D1.3 has a moderate potential for

settlement impacts and low or no potential for other construction-related geologic impacts.

Alternative D3.3 has low or no potential for geologic impacts. Alternative D3.4 has ahigh potential

for requiring dewatering, moderate potential for erosion, and would produce this segment's highest

volume of spoils. Because this alternative would require tunneling through rock, vibration and

settlement could result.
Segment E. Alternative 81.1 has moderate potential for settlement impacts. Alternative E1.2 has

moderate erosion potential and a high potential for setflement impacts. Alternative E2 has moderate

potential for requiring dewatering and a high potential for erosion and settlement impacts. Alternative

E3 has high potential for erosion and settlement impacts and for requiring dewatering. It would

produce the segment's largest volume of spoils, but still moderate.

Segment F. Alternative F1 has moderate erosion potential due to removing vegetation from the

roadway median. None of the Segment F alternatives would produce high volumes of spoils;
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although, Fl would be higher than the others. Alternative F2.1 has low or no potential for
construction-related geologic impacts. Alternatives F2.2,F2.3, F3.3, and F4 have inoderate potential
for settlement impacts.

The two alternatives west of International Boulevard (F3.1 and F3.2) both have moderate
potential for settlement impacts and low or no potential for other geologic impacts.

Maintenance Facility Sites. All maintenance facility sites have low potential for requiring
dewatering. Maintenance facility sites Ml-D and M1-E (the Rainier Brewery sites) have higher
settlement potential due to an unmapped landfill possibly underlying the sites. Site M3 has moderate
erosion potential. All sites have low or no potential for other construction-related impacts.

4.17.10.2 Mitigation

Additional study would be conducted during project design to determine the specific extent and
severity of geologic hazards of the preferred alternative and to develop specific mitigation details. To
control erosion during construction, contractors would employ standard mitigation measures within
the construction limits and will be approved by the Departrnent of Ecology (DOE) and local
jurisdictions. These would reduce the amount of siltladen runoff leaving the construction site,
minimize dust, and reduce erosion. Use of clean fill soils containing little or no silt and clay would
also help reduce the erosion potential.

Mitigation for vibration and settlement impacts to shallow foundations would include a pre-
condition survey and a construction monitoring program. Additional mitigation could include
underpiruring structures, installing recharge wells (for dewatering), modifying construction
techniques, displacement $outing (during tunneling), or re-leveling and repair.

For dewatering mitigation, detailed analysis during project design would estimate potential
dewatering effluent volumes and the potential presence of contaminants. Construction techniques
would be used to reduce the sediment and contaminants in the effluent, if necessary, prior to disposal.
The project would coordinate with local jurisdictions to dispose large volumes of dewatering effluent
to storm or sanitary sewers as appropriate (see Utilities discussion, Section 4.17.13).

For pile drilling and driving, selecting the appropriate pile type would balance the potential
impacts associated with vibrations, spoils, and dewatering. Construction techniques, such as selection
of hammer size and cushion material for driven piles, and following mitigation measures described for
construction-induced vibration and settlement would reduce impacts.

In areas with over-water construction, eompressible soils may require preJoading to reduce
settlement under the approach fills, and turbidity could be controlled with appropriate erosion contol
methods.

For tunneling and mined stations, standard mitigation measures would minimize the erosion
potential of the spoils and stockpiles (see Section 4.10). A closed-face, positive pressure TBM could
reduce the need for dewatering during tunneling. The main difference between stockpile on land and
the barge acting as a stockpile is that on land erosion and sediment control measures such as

settlement ponds or silt fences would be needed. There are self-contained barges, which would keep
the sediment on-board. In addition, the erosion potential would increase with increased time spent
exposed to the elements. Materials removed by barge should have a shorter duration between
excavation and final destination, which would tend to reduce erosion potential.

Erosion impacts of cut-and-cover construction could be mitigated by using standard measures to
minimize the erosion potential of spoils and stockpiles. Designing and installing suitable shoring
systems and following the mitigations described for construction-induced vibrations and settlement
would reduce the potential for settlement-related damage to nearby structures.
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Table 4.17-13
Potential Short-term Geologic Impacts

Segment/Altemative
Ercsvatlon/

;:T"H#r sPo,s'

Vibradons rnd
overwater possible "rtffil{Crosslngs settlementfrom Ercsvationrl

Pile instsllation

Fil9
0d1

Vegetrtioll
Rernoval
(Erosion
Potentisl)

SesEent A
eill--ii; au". ru-"r lxgh3 338 K 45 K Med's None LowT None

Al.2 Rmsevelt'Way Tumel High: 339 K 45 K Med'5 None bw7 None

i.i SdAve-Slr"ttEt"v. tr.tJd.3 UZK 15 K Med.s None Med.7 None

eZ.i g" Au".-Ei"u. Io*u tSZ f tS f fd"O.t f,Ion" Hieht Noo"

Segment B
Bi Capitot Hill Tumel HiChl 1,210 K 200 K NoneE None None8 None

82.1 Se;. Ctr.-HighlevelBr. niiUt 872K 120K Low? SbipCanal Higf None

82.2 sea. cr'.-Pon. Bay Tu*"l Hiiht 943K 90K hw? None Med,z None

Segment C
Cl.l-At-gade csnter of Iinder St€et
Cl.2-At-grade north of I-ander Street
Cl.3-Elevated nonh of Innder Street
Cl.4-Elevated south of Forest St,

Cl.5-Massachusetts Steet and I-5
right-of-way

C23 W. of Rainier-Elev,
C2.4 RainierAve. S. Turmel
C3 S. Mass. St. Tunnel

188 Kl5 7 Kl5 Ilw 7 None

187 Kr5 7 Kr5 r-ow 
j 

None

182 Kls 17 Kl5 Low 7 None

235 Krs 17 Krs Low ? None

188 Kls 7 Kls Ilw 7 None

Hight
IIigh'
HiCh:
Hish'
High3

InwT None
Low? None
LowT None
LowT None
InwT None

Inw6 32K 5 K I-ow? None

Hidf 248K None I,*]
Med-6 lO2K None Low'

Med.?
None None
None Ifighr

None
None
None

Segment D
Dl.1a MLK at-grade None
Dl.lb MLK eievated None

D1.lc MLK at-grade 4-lanes 104' None

Dl.ld MlKAT-grade,zl-lane90' None

Dl.le MLK at-gmde 4-lanes 93' None
Dl.lfMlKat-grade2lanes93' None

2Kr6
I Kl6

affiKt6
230 Kr6
2i6Kr5
236Kr5
47K
87K

277 K

NIA
5 Kr5
N/A
N/A
N/A
N/A
5K

hw?
I-ow?
Ilw7
LowT
IlwT
I-ow7
I-ow?

None
None
None
None
None
None
None

None None
Med.2 None
None None
None None
None None
None None
Med.2 LowaD1.3 MIXS.-CombinedPr.

D3.3 Alaska St. Crossovs
None
Ilw6

D7-4 376 Ave. S- Tumel Hieh6
5 K LowT None t-D,rf None
45K Med.? None l-ow? Med.?

SegmentE
81.1 Tukwila Intl Blvd
El.Z Tukwila Intl Blvd - Elevated

None
None

31 K
9K

One
One

Thrce
Two

Med.2
Hish2
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High5

10 K IrYl
5K Med.2

None
None
larr/
Medi

E2 Interurban Ave. Med.6 85 K 12 K Hidf
aj MLK r. waY s. Hish6 104 K 78 K High2

Segment F
Fl Inr Blvd-At-grad€
F2.1 Wa. Menr. Park - City Ctr. W.
F2.2 Wa, Menr. Park - City Ctr. E.
F2.3 Wa. Mem" Prk-Elev. E, of 28u
F3.1 W. of Int. Blvd. Gr. Knoll

None
None
None
None
None
None

None
None
Inw
None
None

62K
29K
30K
25K
25K
22K

None
20K
20K
5 Kr2
5K
5K

Med.2
I-ow5
Ilwj
Low5
I-ow?

None
None

Bow Iake
None
None

lnw/
Lul
Med.'z
Med2
Med.2

F3.2 W.ofInrBlvd.,M.
J

Maintemce Facilldes
Ml-A S. Iander St.

Ml-B S. Lander St.
M14 Atlantic/Central A
Ml-D Rainier Brewery/Roadway

Express
Ml-E Rainier Brewery/Airport Way
M2 N.W. Boeing Access Rd.

None
None

30

92K
,T9K

65 K!3
74Kt?

go Kr3
100K

Low
Ilw
I-ow
Low

Inw
Inw
I,ow

10K
10K
t0I.3
10 K13

10 K13
10K

lowT
IowT
Low
I.ow

None
None
Nong
None

None
None
None

I-ow
LowT

Med.5
Med,5
Meds

Med-Highra

Med-Highra
Med.'
Med.s

None
None
None
None

None
Nore

A high rating in one segrn.ent does not nec
rclative !o an individual segment with the

!o a high ratiDg ln another segmenl

" 40 % of route affecte{ temporary conilition or no mitigation required
n 4OEo of roule affected, impractical to mitigate with current design

1 <OEo of route affected mitigatable through desiga or constructiondesign or construction methods

1 <Xgo of route affect€d,

I !o mitigate with curFnt deslgn
r through design or construction me
condition or no mitigation requiredi 45Vo of route atti?ct€4 temporary condiuon or no r}rsgatron rcqulred

'^ <25Eo of route affected, mitigatable through desig! or construction methods

I Only near portals and cut-ald-cover stations.
(Units in thousands of' Aptroxim;te only. Based on Earthwork and Drainage Areas Matrix, April 1999. Providedby PSTC. (Units in thousa

vd1.
10 himarily associated with tunnel and underground cosEuction. Open-faced TBM is assumed for worst-case scenario.

r€latile !o an individuai segment witb the purpose being to differentiate between altetmslivss within a segment.t >507o of route affecte4 temporary condition or no mitigation rcquired

'- >sOEo of route affecte{ mitigable through design or construction m€thods

rl Difficuli excavation is considered excavation which encounters bedrcck.
i2 Estimated based on available information and similar alternatives.
13 Based on earthwork quantities provided by S. Kiiby of PSTC on 7114199, (units in thousands of yd').
11 Higher settlements may be due to an unmapped landfill under the Rainier Brewery siles.
t5 Fdliminarv Estimate Drcvided by PSTC 8/3799tt epp--*i*it" otttt. B;;"d * ;"nhr"* quantities provided by S. Kirby 8/19/99 (units in thousands of yd3).
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As indicated in Table 4.I7-12, underground construction for many of the alternatives would
generate large volumes of spoils. Potential impacts include erosion at stockpile and disposal sites.
Erosion mitigation is discussed above. Disposal of the spoils would depend upon whether the spoils
are clean or contarninated, the type of soil (coarse-grained or fine-grained), soil moisture content,
regional demand for fill soils at the time the project is undertaken, availability of disposal sites, and
several other factors. These determinations require site-specific analysis, construction planning and
sequencing, and an economic evaluation. Truck hauling and/or the use of barges is being considered
for moving the spoils.

4.17.11 Hazardous Materials
Potential hazardous materials impacts would be largely beneficial because some existing

contaminated sites would be cleaned up during project construction. However, adverse impacts can
occur if cleanup activities create opportunities for workers or the public to come in contact wittr
contaminated soil and groundwater, and if dewatering during construction causes contamination
within groundwater to migrate.

Cleanup efforts during construction include removal of contaminated soil and/or groundwater.
Contaminated soil typically would be stockpiled then transported from the construction area for
further accumulation, treatment, or disposal. Contaminated groundwater removed as a result of
dewatering, may be stored in tanks, discharged to the sewer, or transported from the construction site
for teatment or disposal.

Soil contamination typically impacts only a portion of an affected property, but a hazardous
material release to groundwater may more easily spread beyond property boundaries, Groundwater
contamination may move laterally into the construction area or vertically to deeper water-bearing
zones when subsurface construction makes connections to the surface (such as at tunnel vents and
station entrances). Construction dewatering associated wittr tunneling or installing structural supports
for elevated sections may facilitate contaminant transport into the construction area.

Sites having documented hazardous material releases to soil or groundwater that are on or close to
the route were considered to have ttre most likely potential construction impact. Sites of highest
concern are noted in Table 4.lL-l (Section 4.11), which lists those sites on the route where a known
release has occurred or where historical activity associated with hazardous materials is indicated.
Sites adjacent to the route that have a documented release to groundwater, and where subsurface
construction is probable, are also listed.

4.17.11.1 Impacts

Two Segment A alternatives, A1.2 and 42.1, are one to two blocks from a site with a known
release of petroleum products to groundwater; no impact is expected unless contamination in
groundwater migrates during construction. The A1.1 and A2.2 alternatives are further from this site
than the A1.2 and A2.1 alternatives, and they would have less potential for impact. The Roosevelt
Station in Alternative Al.2 would be lYz blocks from one release site that had a contaminate release to
groundwater.

In Segment B, Alternative Bl tunnels beneath two sites that have had releases of gasoline to
groundwater. Alternatives B2.1 andB2.2 would cross coal gasification and dry cleaner sites and be
adjacent to other sites where contaminants have been released to groundwater. Alternative B1 appears
to have the lowest potential to impact sites with hazardous materials releases.

In Segment C, all Cl alternatives pass through a site with a petroleum release to groundwater at
the west tunnel portal. Alternative C1.5 also passes through three at-grade sites with petroleum
releases to groundwater and one with a release to soil. Alternative C2.4 passes through one at-grade
site with a petroleum release to soil at the Poplar Place Station. Alternative C3 passes through one site
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with a petroleum release to soil in an elevated section. Alternative C2.3 does not pass directly through

any sites with known hazardous materials contamination.
A significant portion of all Segment D alternatives track down the middle of major thoroughfares

and therefore have little potential to encounter a contaminated site. However, some soil
contamination could be encountered at sites where stations are planned because they involve acquiring

street-side properties. This occurs at two locations in Alternative D1.1 and one location in Alternative
D3.3. Alternatives Dl.3 and D3.4 include portions of track that would be elevated or tunneled, both

of which may impact contaminated groundwater originating at adjacent sites. Three sites with
hazardous materials releases to groundwater exist at the Graham Street Station (optional) where

Alternative D1.3 is elevated and AlternativeD3.  transitions from tunnel to at grade. It appears that

Alternative D1.3 would have the least impact at this location based on construction requirements.

Alternatives 81.1 and E1.2 would be elevated over two soil petroleum release sites and one

groundwater petroleum release site. Alternative E2 would involve subsurface construction at three

soil release sites, and near seven groundwater release sites. It would pass adjacent to a portion of the

Renton Junction Landfill, which has not been characterized for hazardous materials. Alternative E3

with elevated and cut-and-fill segments would pass two groundwater release sites, as well as the

Renton Junction Landfill in an elevated section. Alternative E3 appears to present the lowest potential

for impacts.
Alternative Fl (Options A and B) is located within the International Blvd. right-of-way for their

entirety and do not pass through any documented hazardous materials release sites. Alternative Flc is
elevated where it passes over a single petroleum release to soil site as it connects to International

Blvd. Alternative F2.1 passes through two groundwater and two soil petroleumrelease sites between

the airport and SeaTac City Center, as well as a petroleum soil release site at the South SeaTac

Station. Alternatives F2.2aandF2.3a pass only through the soil release site located at the South

SeaTac station. Alternative F2.2b and F2.3b both pass over a petroleum release to soil site as they

connect to International Blvd. Alternatives F3.I,F3.2, F3.3, and F4 do not pass through any

hazardous materials release sites until the petroleum soil release site at the South SeaTac Station.

Alternative F1a which would be at gnde, would have the least potential for construction impact. The

other alternatives, which include some subsurface construction, would generally have a similarly low
potential for impact.

Maintenance Base Sites. Based on reported conditions at each site, the Ml-A S. I-ander Street

site appears to have the lowest potential for construction impacts associated with existing hazardous

materials releases. Site Ml-A has a small amount of petroleum-contaminated soil. The Ml-B S.

I-ander Street site includes t}ree gtoundwater and two soil petroleum release sites. The Ml-C
Atlantic/Cental A site has had one petroleurnrelease to groundwater. The Ml-D and M1-E Rainier
Brewery sites have had two petroleum releases to soil. Both alternatives are situated on top of a
historic landfill with reported releases to groundwater. The N.E. Boeing Access Road (M2) site has

had one release of gasoline and diesel oil to groundwater with some floating product nofed, and one

release of heating oil, which has reportedly been cleaned up. The S.W. Boeing Access Road (M3) site

has reported gasoline releases to soil, but groundwater has not been investigated. A firing range was

located on the site and there is potential for lead contamination (no characterization data are

available). Based on reported conditions, the M1 S. Lander Street site appears to have the lowest
potential for construction impacts to hazardous materials.

4.17.11.2 Mitigation

A formalized health and safety plan and a contaminated soil and gtoundwater management plan

would be required before construction work begins. Public health and safety measures would be

implemented to minimize exposure through both airborne and direct contact routes. Increased

setbacks, additional barriers to public access, and expeditious removal of contaminated materials may
be required to limit contact by the public. The health and safety plan will also identify measures to
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ensure construction worker safety, outline emergency medical procedures, and speciff reporting
requirements.

The soil and groundwater management plan would specify methods and procedures for
stockpiling, transportation, disposal, and teatment of contaminated soil, as well as groundwater
removal, storage, treatrnent, discharge (to sewer), transportation, and disposal. Most encounters with
hazardous materials are expected to involve petoleum products that can be managed using relatively
standardized approaches.

Throughout the construction process, encounters with hazardous materials would be documented
and reported appropriately. Project planning would accommodate regulatory agency requirements as

well as disposal or treatrnent facility requirements.

4.17.12 Public Services

4.17.12.1 Impacts

Fire and Emergency Medical Services

Some traffic re-routings or delays could affect emergency vehicles during construction; crossings
of MLK Jr. Way S. (all D alternatives), Tukwila International Blvd. @1.1 and E1.2), and International
Blvd. (F1, F3.1F3.2, and F3.3) could be particularly affected. Sound Transit would attempt to keep at
least one lane of traffic open at all times, especially on main arterials. Some cross streets could be
temporarily closed to complete construction work (e.g., final paving). In some cases, construction
requiring temporary road closures would be conducted at night or during off-peak hours to minimize
traffic impacts. All taffic control plans would be reviewed and approved by the Washington State
Department of Transportation flMSDOT) and local jurisdictions. Emergency service providers may
need to develop contingency plans in coordination with Sound Transit to reduce response time delays
during construction. The plans may involve changing routes to avoid street blockages and, depending
on the extent of the area under constmction, arranging to have emergencies handled by the closest
service providers.

Fire hydrants would need to be relocated during construction. Most of these relocations would
occur along at-grade sections requiring sidewalk and street curb relocations, such as on MLK Jr. Way
S. (D alternatives), Tukwila International Blvd. (81.1), Interurban Avenue S. (82), and International
Boulevard (Fl and F4). Water line relocations during construction could temporarily affect water
supplies used for fire-fighting and hospitals. During relocations, careful coordination with affected
fre departrnents and hospitals would prevent service intemrptions.

Law Enforcement

Construction of at-grade and elevated sections in some high-volume traffic and pedestrian areas

could require additional police support services to direct and control traffic and pedestrian
movements. Traffic mobility during construction in heavily traveled areas such as MLK Jr. Way S.
(all D alternatives), Southcenter Mall @2 andE3), Tukwila International Blvd. @1), and International
Blvd. near Sea-Tac Airport (F alternatives) could be most difficult, especially during peak hours.
Construction contractors would be responsible for maintaining security at sites under construction.

School Bus Routes

Consffuction of argrade and elevated light rail sections would delay buses traveling on, crossing,
or making turns from the roadway under construction. Major north-south school bus thoroughfares
such as MLK Jr. Way S. @ alternatives), Tukwila International Blvd. @1.1 and 81.2), and
International Blvd. (F alternatives), would be affected, as would key intersections along these roads
(see Section 4.13.2). Buses normally using MLK Jr. Way S. could potentially use Rainier Avenue S.

as a reasonable alternate route. Alternate route options for buses on Tukwila International Blvd. and
International Blvd. are fewer and less desirable because these are the only major north-south roads
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through Tukwila and SeaTac, respectively. Elevated sections in the southern project area that are

located primarily off of the major north-south roads (e.g.,E2,83,F2.2, F2.3, and F4) would likely

have few major delays during construction.
Tukwila School District buses transporting students from the west side of Ttrkwila International

Blvd. to schools on the east side of the highway (that is, Foster High School and Showalter Middle

School) could be particularly affected during some construction activities (E1.1 and E1.2)' Highline

School District buses serving schools east of International Blvd. could also be affected (all F

alternatives). Some bus stops would need to be relocated during construction of at-grade sections and

possibly during construction of elevated sections.

School bus stops located near light rail stations, elevated sections, tunnel portals, and other system

features requiring aboveground construction would likely need to be temporarily or permanently

relocated in coordination with the school districts.

Sotid Waste Collection

Solid waste haulers could experience slight delays or disruptions on collection routes during

construction activities, especially along route segments in which access to curbsides, driveways, or

other access points would be closed or impeded. Alternative solid waste collection locations,

modified collection times, or other elements to minimize potential impacts to the City's solid waste

collection operations would be developed in coordination with solid waste haulers.

Construction and demolition debris could be disposed of at a number of disposal facilities in the

Puget Sound region. A portion of this debris, including clean wood waste, metals, gypsur& and other

materials, can be recycled at facilities such as Seattle's recycling and disposal stations.

4.17.12.2 Mitigation

Sound Transit would continue to work with the cities of Seattle, Tirkwil4 SeaTac and Renton,

King County, University of Washington, and Port of Seattle police and fire departrnents,

transportation divisions, and others, through Sound Transit's Fire-Life Safety Committee during

project construction to ensure that reliable emergency access is maintained and alternate plans or

routes are developed to avoid significant delays in response times. Sound Transit would coordinate

with construction contractors and, if necessary, with local police departrnents to ensure adequate

staffing during construction for traffic and pedestrian movement control and other necessary policing

efforts. Additional staffing requirements and financial responsibilities for police services required

during construction would be determined in collaboration with the local police departments. Sound

Transit would coordinate with fire departrnents and hospitals during water utility relocations to

prevent water supply disruptions to these facilities, and it would notify school districts of major

construction activities that may affect bus routing during the upcoming school year. Sound Transit

would coordinate with school districts to minimize safety issues for children who need to walk near

construction zones; bus stops or walking routes that could pose dangers during construction would be

temporarily relocated. Sound Transit would work with local jurisdictions and solid waste haulers to

minimize impacts to solid waste collecting operations during light rail construction.

4.17.13 Utilities
Utility pipes, lines, conduits, cables, and other infrastructure would need to be supported in place,

relocated or otherwise avoided during construction. Major utilities that would be crossed, and the

approximate length of utility infrastructure that could be affected in areas where the routes parallel

utilities, are identified in Table 4.17-13. Potential impacts to utilities are based on an examination of
available utility maps, discussions with utility representatives, and field visits, and may not completely

or precisely assess all existing utilities. Precise locations and depths of utilities would be verified in
later design stages and prior to construction of &e light rail facilities. The table identifies impacts to

major utilities (e.g., minimum of 36-inch storm drains,24-rnch sewer pipes, 16-inch water lines, and
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high-pressure gas lines) only. Numerous smaller utility conveyances, side sewers, electric distribution
lines, and connections to homes and businesses would also be affected and would riither need to be
supported in place, relocated, or otherwise avoided during construction. The table does not identify
utilities potentially affected by maintenance base alternatives. These are discussed in Section
4.17.13.t.

Typically, water lines and high-pressure gas mains are located about 3 to 6 ft underground, and
sewer pipes are located at least 6 ft below the surface, and often much deeper. Smaller pipes, fiber-
optic cables, telephone lines, and other utilities are often buried less than 3 ft deep. Water, sewer, and
storm drain pipelines typically run parallel beneath streets, placed in various locations ranging from
the center to the roadway periphery; fiber-optic cables, telephone lines, underground electrical
conduits, and smaller pipes are o en located beneath sidewalks. These utilities may or may not be
affected during construction, depending on their depth below grade, material composition, the
excavation limits, the exact location of proposed track, and other factors. However, most underground
utilities crossed by the proposed route are located within approximately 6 ft of surface grade and
within 35 ft directly under elevated segment columns. Underground utilities would be relocated or
otherwise protected to allow for excavation and to minimize potential load impacts on existing utilities
from the weight of the light rail trains and infrastructure.

Potential impacts include relocation of numerous utility poles supporting overhead lines;
relocation of underground utilities from the track zone, station areas, and maintenance facility site
(particularly in line segments constructed in street rights-of-way); and inspection, repat, and
encasement of underground utilities at track crossings. In addition to those utilities identified in Table
4.17-I3, project construction would also affect fiber-optic cables, telephone lines, and cable television
lines strung on affected utility poles. The project would also require relocating some utilities
occupying the right-of-way, posing a safety hazard, or conflicting with construction activities. Access
to underground utilities (i.e., manholes and vaults) for maintenance activities could be affected
depending on the location of light rail facilities. In some cases, access points, including manholes,
would need to be relocated. Relocating water mains could also affect access to and use of fue
hydrants; in some cases, establishing a parallel water main to avoid utility lines crossing under the
tracks may be considered. Some of these impacts may be significant to some utility service providers
in terms of relocation costs incurred, staff time and resources, and temporary loss of existing access to
utilities. Generally, Sound Transit would compensate for City-owned utilities in accordance with City
codes or charter provisions. Private utilities in public rights-of-way would be required to pay
relocation costs themselves, except under certain circumstances (see Mitigation section below).

Disruptions to utility service during utility relocations would likely be minimal because temporary
connections to customers would typically be established before relocating utility conveyances.
However, inadvertent damage to underground utilities can occur during construction if utility
locations are uncertain or misidentified. While such incidents do not occur frequently, the numerous
relocations required during light rail construction under any alternative make accidents more likely.
Such accidents could temporarily affect service to customers served by the affected utility.

Generally, cut-and-cover, followed by at-grade light rail construction, would have the greatest
impacts on utility infrastructure, because these segments require more relocations of underground
pipes and aboveground utility poles for trackways, stations, and right-of-way curb and sidewalk
acquisition. At-grade routes and cut-and-cover sections have the potential to require relocation of
longer sections of underground pipes and cables in street rights-of-way.

Bridge work and fittings and supports for elevated sections could also require relocation of
utilities. However, elevated supports can often be placed to avoid conflicts with major utilities and
could "straddle" crossing roadways, thereby avoiding utilities running beneath them. Ttrnnel sections
would generally pass beneath most existing underground utilities and would not require relocation;
protection of these utilities in some cases (typically deeper sewer pipes) may be required.
Construction of stations, ventilation shafts, the maintenance facility; parking areas, TPSS facilities,
and other light rail features would be likely to affect utility infrastructure.
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4.17.13.1 Impacts by Segment

Notable or potentially significant impacts associated with specific route alternatives include the

following (see Table 4.I7-13 for more detailed information):

SegmentA. Alalternativescouldrequiremorerelocationsofwatermains,fiber-optics(A1.1)'
and utility poles than A2 routes; A2 routes could require more relocations of underground and

overhead power lines and natural gas lines than A1 routes.

Segment B. The preferred alternative would affect more underground power lines. Proposed cut-

and-cover construction of the Capitol Hill station (Bl) would affect a number of utilities near

Broadway and Denny Way, including a major underground 115-kV electrical transmission line, high

pressure natural gas, a combined sewer line, and a storm drain line. Option C would likely have the

greatest impact of these station alternatives. Also, option D on Nagle Place could interfere with

SPU's Broadway Pump Station, located along Nagle Place near E. Howell Street. The 82 alternatives

in the Eastlake, South Lake Union, and Seattle Center areas have the potential to affect substantially

more water, fiber-optic, and overhead power lines than the preferred alternative (B1). Alternative

82.1 could affect University of Washington utility tunnels, especially on Campus Parkway. The

proposed deep tunnels in the University District would not affect the LIW tunnels. The N.E. 45&

Station would likely avoid the 96-inch Lake City sewer line in the vicinity; however, this deep line

may need to be protected during construction and operation. Groundwater from tunnel construction

dewatering would be disposed in existing City of Seattle storm drains. King County Department of
Natural Resources requires discharge permits with stipulations, restrictions on water quantity and

quality discharged to sanitary sewer systems. The largest dewatering quantity is expected at the N.E.

45ft Station, in excess of 2000 gpm. This flow canbe disftibuted between three existing stonn drains

and one combined sewer in this area, thereby preventing overload on any single drainage line. Size of
drainage facilities at other locations is adequate to accommodate projected dewatering flows.

Wastewater flows generated at the face of the tunneling operation will be generally much lower than

groundwater dewatering flow, but this flow will have high solids loading that will require treatrnent

prior to discharge.
Segment C. The preferred alternative (C1.2 and the other Cl alternatives would cross more

sewer and storm lines and would affect more parallel fiber-optic lines than the other alternatives,

while C2 and C3 would cross more fiber-optics than Cl. The preferred alternative (C1.2) would avoid

potential relocations of major sewer, stonn, and water lines on S. Lander Street by locating the route

along the north side of ttrat street rather than the center. However, the E-3 Busway for Alternatives

C1,.2, Cl.3 and C1.4 would require relocating 2,9A0 ft of overhead 230-kV transmission line and

4,37Q ftof a Sprint fiber-optic line that parallels the busway. The Cl alternatives would also cross

major sewer and water lines beneath Airport Way S. The C2 alternatives could affect more parallel

sewer and storm lines than the Cl or C3 alternatives.

Segment D. All D alternatives would require significant relocation of aboveground utility poles.

The Segment D at-grade alternatives, including the prefened alternative, would require relocating

approximately 17a miles of major sewer line and would cross a number of major water lines.

Construction of the route, Henderson Street station, TPSS facility, and bus facility in the S. Henderson

Street/IvILK Jr. Way S. vicinity could affect a substantial number of utilities, including an Olympic

Pipeline, jet fuel line, high pressure gas line, and existing and proposed sewer lines. In addition, the

proposed Genesee Station under Alternatives D3.3 and D3.4 would displace King County DNR's
Rainier Pump Station at 3807 Letitia Avenue S.

Segment E. Alternatives El and E2 would require substantial utility pole relocations along

T\rkwila International Blvd. and Interurban Avenue S., respectiveb. The E1 alternatives, including

the preferred alternative (El.1), would require raising Seattle City Light transmission and distribution

lines near S. 1 12'Street to allow adequate clearance for the elevated light rail routes in this area.

Major (20-inch) high pressure gas and sewer lines located in the BNSF right-of-way beneath the
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proposed E1 Boeing Access Road crossing and station should not be affected. More than 3 miles of
major sewer line running adjacent to Alternative E2 could be affected, substantiall! more than under
any of the other alternatives. In addition, ttre City of Tirkwila requires all new or relocated utilities to
be located underground, including utility distribution poles requiring relocation under El.1, E1.2, and
E,2. Itis also possible that columns from the elevated section of E2 could affect the 108-inch piped
section of the Gilliam Creek drainage near the Southcenter frontage road north of Andover Park West
(see Section 4.8).

Segment F. Numerous utilities are located beneath or adjacent to International Boulevard in
Segment F. Alternative F1 would affect more utilities than the other F alternatives. Substantially
more underground power lines could be affected under Alternative Fl than under any of the other
Segment F alternatives. Alternative Fl would also require substantial utility pole relocation. There
would also be potential conflicts with the Sea-Tac Airport utility tunnel and water cooling system
under Alternative F3.2. Alternatives that cross S. 160tn Sfteet at-grade (F1 and F2, including the
preferred alternative) would cross the 60-inch Cedar River Pipeline #4 running beneath that street and
would likely require protecting the line. The elevated sections of Alternatives F2.3 (the preferred
alternative), F3.3, and F4 on 28n Avenue S. could conflict with the PSE transmission and natural gas

lines running on the east side of that street. The transmission lines, however, are scheduled to be
relocated to the west side of 28ft Avenue S. as part of SeaTac's 28bl24h Avenue S. project, which
would occur before the light rail system is constructed.

Maintenance Facility Impacts

Although significant major utilities (96-inch sanitary sewer and 84-inch storm drain) are located
beneath S. Lander Street, the approach route to the M1-A and Ml-B alternative sites (north of S.
Lander Street) would not affect these utilities. However, the M1-A and Ml-B route would require
crossing a fiber-optic line beneath Sixth Avenue S. and a 3O-inch water main on Airport Way S. The
M1-A Alternative could also affect the same fiber-optic line beneath Sixth Avenue S. on the site's
west boundary. The Ml-A and Ml-B alternatives would also affect approximately 800 ft of overhead
transmission line along the E-3 busway. Ml-A and Ml-B could affect approximately 800 ft of three
underground electrical conduits located beneath the extension of Sth Avenue S. (the M1-A/TVI1-B
border); Ml-B would also affect another 800 ft of these lines as they run east/west between a point
south of S. Walker Street and Airport Way S. In addition, the Ml-A and Ml-B routes would likely
encroach upon Seattle Public Utilities Operafions Control Center at27W Airport Way S. as the route
tunnels into Beacon Hill. h addition, the Ml-B Alternative would displace a Seattle Public Utilities
water quality laboratory located on the M1-B site. The Atlantic Central A Alternative (Ml-C) would
affect less of the overhead transmission line, but could potentially affect approximately 800 ft of high-
pressure gas line, 800 ft of 16-inch water main, 1,200 ft. of fiber-optic line, and 1,500 ft of electric
utility (distribution) poles. Route Cl.5 could also affect as much as 3,0(n ft of a 54-inch Washington
Department of Transportation storm drain line in the abandoned railroad right-of-way adjacent to I-5.

Sites Ml-D and M1-E appear to have the greatest potential impact on utility infrastructure of the
five North Duwamish maintenance base alternatives. Major utilities are located in this area. Ml-D
could affect 1,800 ft of 48- to 120-inch WSDOT and City of Seattle storm drain line coming from the
railroad right-of-way, along S. Forest Street, and down the entire length of Site Ml-D. Site Ml-E
could affect 1,600 ft of this line. Major King County sewer lines are located beneath S. Hanford
Street, and sites Ml-D and Ml-E would be built on top of these lines. Site Ml-D could affect 700 ft
of 100-inch-by-150-inch sewer main (concrete) and would displace a28-by 76-inch underground
sewer on the site. Site Ml-E would be worse, potentially displacing these lines and 250 ft of 108-inch
line and another 200 ft of 108-inch tunnel. Site Ml-E could also affect 2,200 ft of 30-inch water main
running beneath Airport Way S. Site Ml-E could affect 3,700 ft of overhead electric distribution lines
along Airport Way S., S. Forest Street, and S. Hanford Street; Ml-D would affect only 1,500 ft of
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distribution line. Both options would also affect smaller sewer, storm, water, and intermediate

pressure natural gas lines.

4.17.13.2 Mitigation

Potential mitigation measures for impacts to utilities would include these actions:

o Seek to establish formal agreements with local jurisdictions, including requesting
enforcement of applicable provisions of existing franchise, license, and other utility
agreements to allow light rail implementation.

Provide utility relocation benefits associated with relocation of existing City-owned utilities
in accordance with City code or charter provisions. Incremental costs of upgrades would be

funded by the individual cities.

Provide utility relocation benefits in accordance with the agency's Real Property Acquisition

and Relocation Policy, Procedures, and Guidelines and applicable state and federal law if
construction disrupts private utilities within the private utility's easement or on private

property. Compensation for relocation of private utilities in public rights-of-way would be

funded by the utility, unless it is agreed that the relocation costs constitute an "extraordinary

expense" that would unfairly burden the utility.

Establish general utility relocation and protection methods for crossings and installations.

Use utility company base maps as the primary source of the utility information and conduct a

limited progr.rm of field surveys and reconnaissance to check accuracy of utility locations

before final design and construction. Sound Transit would conduct potholing activities at key

locations in coordination with the affected utihty. The agency would request that utility
companies review the accuracy of the base maps.

o Continue to meet with and coordinate closely with both municipal and private utilities to
ensure minimal impact to utilities during consffuction, including acceptable and safe

relocation of manholes and other maintenance access points.

o Work with Seattle City Light and Puget Sound Energy to maintain energized electrical lines
to provide continuous service to their customers during construction; and maintain clearances

of temporary and permanent overhead lines and poles according to Washington
Administrative Code safety standards.

r Develop a contingency plan to address any potential utility service disruptions during
construction and notify utility customers of planned disruptions, if any.

r Comply with City and state requirements and procedures for utility construction, inspection,
and operation; coordinate relocations and large service connections with Seattle's Utility
Coordinating Committee and similar entities.

o Use plpe and conduit support systems, trench sheeting and shoring, and other precautionary
measures during construction to minimize the potential for damage to exposed utilities.

4.17,14 Historic/Arehaeologleal/Gulturat Resources

4. 17.14.1 Eistoric Resourees

In Segment A the two Russell Houses (A05, A06) are located near a tunnel portal and would
likely experience the short-term noise and traffic impacts associated with detours and tnrck activity
explained at the beginning of this section. Constmction of a vent shaft on the grounds of University
Heights School (A09) and the possible use of approximately one-half acre of the site as a staging area

would have short-term impacts associated with these activities.
For the preferred alternative, short-term construction impacts are confined to Segments B and D.

Potential staging areas for the Pacific Station, located east of University Way N.E. and north of N.E.

a

a
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Pacific Steet, would be close to but would not significantly impact the Columbia Lumber Company
Office (B55), which might experience similar short-term impacts. Excavation for Station Option C at
N.E. 45e Steet could potentially cause settling and possible damage to the University State Bank,
Iocated across the sheet. At the Capitol Hill Station, a staging mea has been identified using a parking
lot adjacent to Lincoln Reservoir (828). The resource would be affected by noise, dirt, truck traffic,
detours, loss of access, and other short-term impacts associated with the cut-and-cover method of
construction of the underground station beneath Broadway. Capitol Hill Station Option D, a cut-and-
cover station beneath Nagle Place, is no longer preferred. It would also include temporary loss of use
of a portion of the park and would remove a tree with potential historic importance, resulting in an
adverse effect on this resource. The staging areas identified for construction of the First Hill Station
could have short-term impacts on the adjacent Spring Street Apartments @38) and San Marco
Apartments (B39). A staging area in the parking lot west of the Paramount Theater (B53) may have
short-term impacts on the theater. For AlternativeB2.l, short-term construction impacts-including
increased noise, dirt and truck traffic-associated with nearby staging areas, could affect the Lake
Union Steam Plant (869), Felder Houses @70-72), Ford Motor Company (B75), McKay Auto
Dealership (B81), as well as the Paramount Theater (853), and Camlin Hotel (854).

Construction of the McClellan Station in Segment D could cause temporary closure of Cheasty
Boulevard, rerouted traffic, and other short-term impacts associated with station and guideway
construction.

For AlternativeB2.l, short-term construction impacts-including increased noise, dirt, and truck
traffic-associated with nearby staging areas, could affect the Lake Union Steam Plant (869), Felder
Houses @70-72), Ford Motor Company (B75), McKay Auto Dealership (B81), as well as the
Paramount Theater (B53 and Carnlin Hotel (854).

For non-preferred alternatives, the most substantial construction impacts would occur in Segment
D under Alternative D3.4. The cut-and-cover tunnel and station within the Columbia City Historic
District would temporarily affect numerous contributing district buildings. Demolition and
construction of trackway on the west side of Rainier Avenue S. under this alternative and Alternative
D3.3 would affect four historic houses adjacent to the route.

Mitigation measures may be required for seven historic properties in the preferred alternative, or
up to 12 historic resources, including two districts, in other alternatives. Section 4.15 identifies by
segment the number of historic resources that would require mitigation measures because of adverse
impacts caused by short-term audible, visual, and atmospheric elements that are out of character with
the historic resource or which would alter its setting. In such cases, the construction methods would
need to be modified to avoid or limit these impacts. Mitigation options include: protecting nearby
building facades from excessive dirt by increasing the normal cleaning and maintenance program;
phasing construction work to reduce noise and to limit physical obstructions that would disrupt access
and/or normal daytime use of the resource; and placing temporary construction sheds, barricades, or
material storage to avoid obscuring views of historic resources.

4. 1 7. I 4.2 Archaeological Resoarces

Site preparation work would be the construction activity that would be most likely to affect
archaeological sites. Grading/excavation to establish track grade and trenching to locate/relocate
utilities can greatly harm archaeological deposits that might be present. Excavation to establish
fiaings for elevated track support columns can also harm such deposits. Impacts to traditional cultural
properties occurring during construction are less problematic than long-term operational impacts to
such properties (e.g., permanent change in land use, loss of access, increased noise levels and
introduction of visual obstructions). The impacts associated with construction that are most likely to
affect important paleontological deposits are similar to those that would result in adverse impacts to
archaeological sites (e.g., grading, excavation/trenching, and other earth-disturbing operations).
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Presently undetected archaeological (or paleontological) sites that may occur in high-probability areas

would be subject to similar impacts during construction

Table 4.15-2 summarizes known/recorded archaeological sites and important paleontological

deposits located in Segment E. Traditional cultural properties and properties of cultural interest are

present in Segment E and at Maintenance Base site M3'
Mitigation measwes for known/recorded archaeological sites located in Segment E include

subsurface testing prior to construction, data recovery prior to construction, and monitoring during

construction. Mitigation measures for paleontological finds would consist of salvage during

construction. Mitigation measures for traditional cultural properties would be determined in
consultation with affected Tribes. High probability areas are present in Segments B, D, E, R and at

the Maintenance Base sites (see ^table 4.15-2). Mitigation measures to lessen potential harmful

impacts from construction at presently undetected archaeological sites include subsurface testing

before construction and monitoring during construction as described in the Archaeological Resources

Treatrnent and Monitoring Plan.

4.17.15 Parklands

In general, construction impacts are related to the proximity of the parklands to the construction

ofnearby tunnel portals, elevated sections across or near park facilities, cut-and-cover sections and

stations, at-gade sections, TPSS, and vent shafts.

The resulting impacts can be direct (such as temporary easements within park facilities, temporary

trail detours, or temporary access restrictions) or indirect (increased truck traffic in the vicinity,
possible street closures and resulting traffic detours, increased noise and/or vibration related to the use

of heavy equipment, and dust). This section summarizes short-term construction-related impacts to

parklands that are of a sufficiently adverse nature to be considered significant.

4.17.15.1 Impacts by Segment

Segment B

The proposed barge facility to dispose of tunnel excavation wastes for Alternatives B 1 (preferred

alternative) andB2.I would be located at a moorage site 75 to 100 ft offshore and west of Sakuma

Viewpoint. This barge could be up to 275 ft in length and could result in view blockage and noise to

Viewpoint users. A t)'pical barge could also complicate kayak access to and from the Aqua Verde

Paddle Club dock immediately east of Sakuma Viewpoint. The proposed conveyor system would

extend from the barge facility along the western edge of the Viewpoint to construction staging areas in

the Pacific Street Station area. The conveyor would be elevated approximately 18 to 20 ft over the

water and the land, and could create visual and noise impacts to park users. The conveyor would

cross the Burke-Gilman Trail and the Portage Bay Vista/Boat Street View Corridor. The possibility of
debris fa[ing from the conveyor belt could create safety impacts to trail and corridor users.

Alternative B2.1 may require a trail detour during construction of the elevated section over the Burke-

Gilman Trail. A construction staging area has been proposed in the vicinity of 7ft Avenue, and N.E.

406 Street and immediately south of the Burke-Gilman Trail. Alternative B2.1 would impact North

and South Passage Point Parks because they may be temporarily closed to ensure safe access and

maneuverability for trucks and heavy equipment used for the construction of the pier footings and

piers and bridge structure. Development of the B 1 Capitol Hill (Broadway) cut-and-cover station and

the potential associated construction staging axea at the existing funeral home parking lot berween

Broadway and Nagle Place would create impacts in the vicinity of Bobby Morris Playfield, including

potential temporary street closures, taffic detours, and construction noise and traffic. Cut-and-cover

construction of the Capitol Hill Station along Nagle Place would result in the disturbance of a roughly

40-ft wide by 370-ft long strip along the northwestern edge of Bobby Morris Playfield/Lincoln

Reservoir. It is assumed that an easement, rather than property acquisition, would be adequate to
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allow for the construction activities. During the construction, the entire strip of land between Nagle
Place and the western edge of the reservoir would be closed to the public. Assumiirg that Nagle Place
would be closed during construction, access to the western side of the playfield would be restricted.
As a result, the existing pedestrian trail around the reservoir would be closed, requiring the existing
trail to be shortened to the south of the reservoir. The construction activities would generate noise,
vibration, dust and truck traffic that would have an adverse effect on the use and enjoyment of the
playfield.

Segment C

With any of the Cl alternatives, the proposed western Beacon Hill tunnel portal would require
some cut-and-cover excavation beginning under I-5 and extending approximately 70 ft east of I-5
within the WSDOT I-5 right-of-way, which is within the designated East Duwamish Greenbelt. This
cut-and-cover excavation is required to provide adequate depth for initiating tunnel boring. Existing
vegetation would need to be removed in the immediate vicinity of the cut-and-cover excavation to
allow for construction activities. The proposed east Beacon Hill tunnel portal would be constructed
immediately adjacent to the Cheasty Greenbelt. Proximity impacts would include noise, vibration,
and dust from construction traffic and activity. Proximity impacts would include potential vibration
from boring equipment, removal and hauling of tunnel spoils, dusf and noise. Alternative C3 would
impact the I-90 Trail and the western trail spur within the future Sister City Park. The tail could
possibly be temporarily closed to ensure safe access and maneuverability for trucks and heavy
equipment used to construct the I-90 (17fr Avenue S.) Station, place the elevated structure foundation,
and (potentially) re-locate the western trail spur.

Segment D

Construction of the D1.1, D1.3, D3.3, D3.4 at-grade and elevated sections, including removal of
existing pavement, grading, ffack work, and construction of elevated structure foundation, may require
temporary street closures and impede access to Cheasty Boulevard.

Segment E
Alternatives EL.I,EZ, and E3 would impact the Duwamish"/Green River Trail by requiring a

possible temporary trail detour during work across the trail. Alternative E2 would affect the portion
of the Foster Golf Course that lies within the Seattle City Light right-of-way. That area would be
disturbed and frrlly used during construction for truck and heavy equipment movements and staging
activities. Alternative E2 would also impact the proposed Log Cabin Parh which if developed prior
to the light rail route, could impede access by construction activities along the access road to the park
(removal of existing pavement, grading and tack wo*).

Alternative E2 andE3 would impact the Interurban Trail by requiring a possible temporary trail
detour during work across the trail.

Segment F
Angle Lake Park would be impacted by Alternative Fl to widen International Boulevard. A 25-

ft-wide strip would be acquired and the existing landscaping and sidewalk within this stip would be
removed to allow for construction.

4. 17. 1 5.2 Parkland Mitigation

In each case noted above, the impacts would be mitigated by restoring the site to pre-project
construction conditions. This would involve re-landscaping disturbed areas, and providing new
vegetation, where possible, to buffer the facilities from the light rail. In general, access to these
facilities would be maintained (although in the case of Bobby Morris Playfield, Foster Golf Course,
Log Cabin Park, and Angle Lake Pmk, special detour entrances would need to be established, and
access to North and South Passage Point Parks may be temporarily closed). ffnecessary, trail detours
would be developed during work across or above the trails. The conveyor belt envisioned as part of
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Alternatives B1 and B2.1 would be covered or otherwise enclosed to prevent possible debris from

falling on Burke-Gilman Trail users. Dust would be mitigated through use of dust control rrieasures.

4.17.16 Significant Unavoidable Adverse lmpacts During Gonstruction

The potentially significant adverse impacts that would occur during construction, and may not be

avoidable, are limited to temporary lane or roadway closures during peak hours, temporary increase in
truck traffic, and temporary loss of parking in some construction staging areas. These are based on the

current designs and consfiuction assumptions. As the design process continues, Sound Transit would

refine construction approaches and attempt to further reduce potential construcfion-related impactsl

Actual and perceived disruption during the construction phase could create economic hardships

for some businesses. Small businesses could be more vulnerable to prolonged periods of construction

activity, and could close permanently. Other businesses could experience a short-term decline in
revenues due to reduced business activity. Construction activities could impact nearby residential and

institutional land uses.

Construction staging areas will require temporary use of properties around tunnel portals,

underground stations, vent shafts, and some river crossings. These activities will relocate any existing

uses on these parcels.

Construction impacts in most wetlands would not be significant; however, construction impacts

on forested wetlands (specifically AR-7 and AR-17 with Alternatives El.1 andBl.2; AR-7 with
Alternative E2; andAR-l2, AR-23, AR-25, AR-32 and AR-33 with Alternative E3) are more difficult
to mitigate and would be significant.
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4.14 CUMUL/ATIVEEFFEGTS

4.14.1 Introduction
Cumulative effects are defined as "the impact on the environment which results from the

incremental impact of the action when added to other past, present, and reasonably foreseeable future
actions regardless of what agency or person undertakes such other actions" (40 CFR 51508.7). The
process of analyzing cumulative effects has influenced all components of the Link environmental
review process, including scoping, describing the affected environment, developing altematives, and
evaluating environmental impacts.

Scoping

During the EIS scoping process and development of the EIS, Sound Transit solicited information
from other agencies and the public to identify potential impacts and to develop alternatives for the
EIS. For example, Sound Transit received information ftom the following:

r Localjurisdictions provided land use plans, transportation plans, neighborhood plans, and
lists of known, major land use proposals;

o WSDOT, Federal Transit Administration, Federal Highway Administration, and the Port of
Seattle provided information on planned tansportation projects and developments;

r PSRC provided population and employment growth projections, travel forecasts, and land use
projections; and

r Other organizations and the public provided information on planned private projects,
community values, and concerns.

This information has been used to identify potential future actions by others, identify background
growth projections, and define potential cumulative effects.

Describing the Alfected Environment

This EIS's description of the affected environment reflects both past and present actions. This
description includes the effects of historic actions (such as major changes in watersheds, land use
patterns, and travel patterns), as well as more recent actions (such as revisions to International
Boulevard in SeaTac). Project staff have used aerial photographs (historic and recent), historic
mapping, geographic information systems, field reconnaissance, and other techniques to identify the
existing conditions resulting from past and present actions.

D eveloping Alternativ es

Sound Transit has developed and modified the range of alternatives being considered to reduce
the potential for cumulative impacts. The initial set of alternatives incorporated some of these
modifications. Local jurisdictions, other agencies, and the public gave input that resulted in other
modifications. For example, Sound Transit has modified alternatives in the following segments to
reduce the potential for cumulative effects: Segment A (modified station near Northgate and route
along I-5); Segment B (modified routes and stations near University of Washington and stations on
Capitol Hill and First Hill); Segment C (developed alternatives to reduce impacts from bus traffic
growth in downtown Seattle, modified stations at Royal Brougham and Beacon Hill and routes along
D-2 transit way, E-3 Busway, and Rainier Avenue S., and added maintenance base alternatives);
Segment D (added McClellan and Henderson Station options and modified routes on MLK Jr. Way S.

to reduce displacements, increase accessibility, and reduce overall noise impacts); Segment E (added
station alternatives, modified route along Tirkwila International Blvd., and modified stations at
Longacres and Southcenter); Se€ment F (added station alternatives and modified routes on
International Boulevard and 28'Avenue S.).
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E valuatin g E nviro nm ental Imp acts

One key challenge in evaluating cumulative environmental effects is identifying the reasonably

foreseeable future actions that will be taken by other agencies and persons. This Final EIS
incorporates the effects of such future actions in a number of ways, including:

r Population and employment projections are based on PSRC's model, which projects future
land use pattern changes at the local and regional levels.

o Future traffic volumes, vehicle miles traveled, ridership, and travel times are based on
projections of future land use patterns, population and employment growth, and programmed
future transportation improvements.

Those impact analyses that are derived from these forecasts and projections, therefore, incorporate
the impacts from the light rail alternatives in combination with impacts from other reasonably

foreseeable actions. These analyses include traffic and transit (Chapter 3), air quality (Section 4.5),
energy (Section 4.9), population and employment (Section 4.1), and traffic noise (Section 4.6).

Although these forecasts incorporate specific programmed transportation improvements, they are

less precise in forecasting specific land use projects. Future transportation improvements are

predominantly publicly planned projects. As such, they are included in comprehensive and

coordinated long-range plans and funding programs that are available to the public. The specific,
major transportation improvements that are proposed over the next 10 to 20 years can be reasonably

foreseen (see list in Appendix M.1).
Specific land use projects, however, are more often the result of private planning and investment.

They are not centrally planned, coordinated, and funded, and, until local permit applications are

submitted, these private plans me not typically available for public review. Therefore, many specific
developments over the next 10 to 20 years cannot be reasonably identified. However, it is reasonable

to forecast changes in land use patterns based on local jurisdiction land use plans, development trends,

and population and employment projections. The impact analyses in this Final EIS incorporate these
projections (as described above). In addition, specific major land use developments that are curently
under construction or in the permitting process (see list in Appendix M.1) are also identified using
input from the local jurisdictions and others.

4'1A.2 Traffic and Transit
The analysis of traffic and transit impacts in Chapter 3 is a cumulative analysis, based on the

results of traffic modeling and ridership modeling that incorporate past and future actions as well as

projected growth that would result from development in the region. Overall, the regional cumulative
impact of the light rail project would be less than the No-build alternative.

4.1A'3 Land Use and Econornics

The analysis of land use impacts in Section 4.1 incorporates known major development proposals

in the vicinity of the alternatives and discusses compatibility and potential cumulative effects
associated with these reasonably foreseeable developments, together with the proposed Link
alternatives.

The population and employment projections discussed in Section 4.1 are based on the forecasted

land use changes that would result from future development and growth. The Iight rail system has

been planned to accommodate projected growth.
In addition, in Segment C there is concern that non-industrial uses and public industrial uses (such

as the Ml Maintenance Base alternatives) are incrementally replacing the private industrial uses in the

North Duwamish area. Although many of the new uses are industrial in character, and consistent with
the relevant land use and zoning code, they are decreasing the amount of land in this area available to
private industrial uses.
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4,18.4 Visual and Aesthetics
In general, other reasonably foreseeable transportation and land use development projects near

light rail facilities would be consistent with the cities' policies to concentrate and intensify urban
development. In station areas where existing uses are auto-oriented and/or less dense than allowed by
City plans and zoning, the visual impacts of reasonably foreseeable redevelopment would likely
include larger buildings, greater visual scale, and higher pedestrian orientation than the existing
conditions. In such locations, light rail facilities would be more visually compatible with these
developments than with existing conditions, and the cumulative visual impacts would be less than
those of the light rail facilities considered alone.

4.18.5 Air Quality
The air quality hotspot analysis is based on projected future traffic volumes. These future

volumes are provided by traffic models that incorporate the effects of past and future actions affecting
population, employment, land use, and changes to the tansportation system. The regional burden
analysis is based on regional modeling, which incorporates projected changes to land use,
employment, population, and favel behavior.

4.18.6 Noise and Vibration
The traffic noise impact analysis in Section 4.6 is based on projected future traffic volumes with

the project, as well as forecasted background traffic growth and programmed tansportation
improvements.

FTA noise criteria address cumulative impacts by using a sliding scale that allows less project-
related noise increase where arnbient noise levels are already high. The impacts from light rail project
noise and vibration could be intensified in locations where (1) future sensitive receptors would be built
near the system, and/or (2) where future noise-producing uses would be developed near sensitive
receptors that would be impacted by light rail system noise and vibration.

In Segment D, the redevelopment of Holly Park and Rainier Vista could place residential uses
nearer to the right-of-way, as identified in Section 4.6. Carefirl site planning and design could greatly
reduce noise impacts below existing conditions. Sound Transit would coordinate with Seattle
Housing Authority to promote site planning and project design that reduces impacts. Coordination
with future development would help reduce the potential for cumulative impacts at other locations
near the light rail system.

In Segment F, one of the primary noise sources is air traffic to and from Sea-Tac Airport.
Although aircraft noise abatement programs have reduced noise impacts, projected growth in air
traffic and changes in flight patterns could change the noise conditions in the future. Although no
light rail noise or vibration impacts were projected in Segment R future changes in the ambient noise
levels due to air raffic growth could affect the cumulative noise levels.

4.18.7 Eeosystems, Water Qualityr, and Hydrology
With mitigation discussed previously in Chapter 4, the Link light rail alternatives would likely

avoid or reduce direct, significant impacts to ecosystems, water quahty, and hydrology. The following
discussion considers the proposed action's direct and indirect impacts in the context of regional,
cumulative effects from past, present, and forecasted future development. This regional perspective is
followed by a discussion of cumulative impacts associated with other site-specific development
proposals in the vicinity of the light rail alternatives. Because of the relationship between water
quality, wetlands, and fish and wildlife habitat, these resources have been considered together in this
analysis of cumulative impacts.
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Regional Camulative Impacts

Several wildlife and fish species in the project corridor (chinook salmon, coho salmon, bald eagle,

and bull trout, as discussed in Section 4.7) ne currently listed as threatened, endangered, or candidate

species. The reduction in the numbers of each of these species is the result of many historic actions,

including those actions that have directly or indirectly caused a substantial loss and degradation of
habitat. Cumulative substantial loss of the region's wetlands has also occurred. Large-scale losses of
habitat and weflands can be fiaced to historic, major projects intended to provide flood control,
irrigation, hydroelectricity, land reclamation, and navigational improvements, including channelizing
and redirecting rivers and streams, filling Duwamish River intertidal habitat, and creating barriers to
salmon spawning areas.

Widespread loss of wetlands and fish and wildlife habitat is also the result of the accumulated

impacts of numerous smaller projects that considered individually, would not be significant. These

include both direct and indirect impacts resulting from farming, logging, and other resource extraction
activities; roadway construction; and residential, commercial and industrial development. Such

development has directly removed habitat and wetlands. It has also resulted in indirect effects,

including increased stormwater runoff to streams and rivers.
Land use development patterns in recent decades have contributed to adverse effects on wetlands,

water quality, and habitat. Dispersed, low-density growth has dominated development trends in the
latter part of this century, consuming more land per capita than in the earlier periods of growth.

Between 1970 and 1990, this region's population grew by about 30 percent, but the area ofdeveloped
land grew by about 80 percent. In that same time frame, average daily vehicle miles traveled per
person increased by more than 150 percent. Increased automobile tavel and dispersed land use

patterns adversely impact environmental quality, including air, water, and wildlife habitat. As more
land is converted to buildings and parking lots, additional impacts on local water quality, hydrology,
and ecosysten$ occur. These impacts include increased levels of pollutant loading and runoff;
sediment entering streams, rivers and wetlands, which degrades fish habitaq and a shift in wildlife
species composition to species adapted to human disturbance, open areas, and landscaped vegetation.

The extensive road network and increased automobile ownership have been significant factors in
allowing the more dispersed development patterns to occur. In recent yeats, however, road capacity
has not kept pace with increased travel demands. For example, in 1990, normal congestion caused

about 45 million person hours of delay, an increase of 50 percent compared to just six years earlier.
In recent years, the Puget Sound region has been taking deliberate steps to change the way that it

addresses population and travel demand growth. With the goals of accommodating growttt
projections and maintaining the environment and quality of life, the four-county Central Puget Sound
region adopted Vision 2020 andthe Metropolitan Transportation Plan. These plans establish

integrated, long-range growth management, economic, and transportation strategies. The strategies

are based on a vision of urbanized centers linked by a regional rapid transit system. Link light rail and

other elements of the Sound Move plan are integral elements to achieving the region's vision. (See

discussion of regional plans in Section 4.1..2.) The light rail project would provide a fast and

convenient alternative to the automobile and would provide accessibility to cent€rs that have been

targeted to accommodate future growth and planned higher densities. Because of the large number of
people that can be accommodated on a light rail systenL light rail would allow the region to achieve

densities that could not be achieved with heavy reliance on automobiles. By reducing land required
for transportation facilities, reducing the need for parking facilities, and supporting growth within
designated urban centers, the light rail alternatives would likely reduce both the direct, indirecq and

cumulative impacts on water quality, hydrology, andhabitat.
The proposed light rail line would have the sirme passenger capacity as a lO-lane highway but

would occupy a significantly niurower right-of-way (approximately 3O-ft-wide versus over 150-ft-
wide). Direct impacts on habitat and water quality, therefore, would be substantially less with light

Central LinkFinal EIS
4. Environmental Impacts and Mitigation

4-262 t0/22/1999



rail. In addition, reducing tlre use of cars would lessen the need for parking facilities, another major
consumer of land; within cities, nearly half of all urban space is used to accommodate automobiles
(AltTrans). Reducing automobile use (approximately 130,000 fewer vehicle miles each day with the
preferred light rail alternative by 2020) would also reduce pollutant loading in runoff from roadways
and parking lots. Finally, as noted above, light rail would allow the region to better achieve its
regional gowth management strategy. Light rail would not directly prevent sprawl (low-density,
dispersed patterns of growth), but it would provide mobility and access options that would allow the
region and localjurisdictions to achieve higher densities and to reduce land consumption, consistent
with regional and local plans and policies. In this context, both the direct and indirect cumulative
impacts on water quality, wetlands, and habitat would be expected to be lower with the light rail
alternatives than without.

Cumulative Impacts From Other Specific Projects

In addition to the discussion above of regional, cumulative impacts, the following discussion
addresses the combined effects of light rail with other specific projects proposed near the light rail
alternatives.

Segments A, B, C, and D. Most other projects proposed in Segments A, B, C, and D would
occur on sites that are already developed. As such, the impacts from this development on habitat and
water quality are expected to be minimal, as long as appropriate BMPs are employed during
construction to prevent erosion and siltation, Where development would occur on currently
undeveloped land (mostly Segment D), there would be potential habitat loss and an increase in
impervious surfaces. In some areas development in station areas may occur sooner and at higher
densities than would occur without the light rail project. Any new development would be subjeet to
the City of Seattle regulations regarding critical areas protection and stormwater detention and
treatment. In some cases, redevelopment of such sites will have a positive effect because higher
standards will be applied to the redevelopment than were used for the original development.

Segment E. Currently, Segment E is the least developed of the six segments. Five other proposed
public transportation projects in Segment E would or could contribute to impacts on water quality and
ecosystems. These projects include widening SR 181 (West Valley Highway), adding commuter rail
service to a bridge over the Black River, constructing the Pacific Highway Revitalization Plan, adding
a possible new HOV connection for the I-5II-405/SR 518 interchange and potentially adding HOV
lanes to SR 518. Several miscellaneous private projects are also proposed in this segment.

Widening SR 181 to seven lanes could result in additional impacts to AR-33, a forested wetland
that would also be impacted by Altemative 83. The highway widening would also add to pollutant
loading in runoff from the highway. Cumulative impacts would likely include filling a larger portion
of the wetland, removing portions of the forest canopy, loss of foraging and nesting habitat for
wildlife, and a higher increase in runoff. Wetland impacts and stormwater runoff from this roadway
project would presumably be mitigated in compliance with local regulations.

The proposed commuter rail service would run largely on existing freight rail tracks and would
widen the existing BNSF bridge over the Black River, near the proposed light rail bridge associated
with Alternative E3. The BNSF bridge is already above the 100-year floodplain and widening it will
not encroach on the floodplain. Increased shading and runoff associated with bridge widening would
be combined with the increased shading and runoff from the proposed light rail bridge and elevated
trackway in this vicinity. The light rail alternative (E3) and the cornrnuter rail project would manage
and mitigate stormwater runoff and habitat impacts in compliance with local, state, and federal
regulations.

The proposed Pacific Highway Revitalization Plan would increase the cross-section width of
International Boulevard to 86 ft. Alternative El.1, located on Tukwila International Boulevard, has
been modified to accommodate many elements of the city's proposed road revitalization plan as well
as the proposedlightrail trackway. Alternative 81.1 would achieve most of the objectives of both
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projects within a 102-ft right-of-way. There would be more new impervious surfaces associated with
the combination of the two projects than with either project considered individually, but lesS total new

impervious surface than if the light rail were built in a different corridor through Segment E (such as

Alternatives E2 orE3). Building the light rail line on T\rkwila International Boulevard would increase

the culvert extensions beyond that already proposed with the road revitalization project. If light rail
Alternative E3 were built, along with the city's proposed Pacific Highway Revitalization Plan,

culverts would be extended along both corridors. All of the light rail alternatives, as well as the

proposed Highway Revitalization Plan, would be required to manage and mitigate stormwater runoff
and habitat impacts in compliance with local, state, and federal regulations'

A proposed freeway-to'freeway HOV connection for the I-5II-405/SR 518 interchange (northwest

quadrant) could impact wetland AR-39 near Alternatives E2 and E3. This impact, if any, would be

combined with the impacts from Alternative E2 or E3 in this area- Mitigation would be required for
all impacts.

WSDOT is studying the potential addition of HOV lanes to SR 518 in the vicinity of light rail
Alternatives E2 andE3. Depending on the location of the additional freeway lanes, construction of
this project could impact Wetlands AR 37, 38,39,40, and/or 41, as well as Gilliam Creek. Because of
the different timing of the HOV project compared to the light rail project, any impacts from the HOV
construction would likely be added to impacts from Alternatives E2 or E3 in this area. Mitigation
would be required for all impacts, in compliance with local, state, and federal regulations.

Other private projects in Segment E include proposed hoteVmotels and business parks, primarily

near the Southcenter and Longacres station areas, but also along the northern end of Tirkwila
International Boulevard. Some of these projects would occur on sites that are already developed or

where little habitat or wetlands currently exist, but others would occur on currently undeveloped land.

Projects on currently undeveloped property would increase impervious surfaces in this area and

impact stormwater runoff. These impacts would be in addition to impacts from the light rail
alternatives. Construction of new hotel facilities in the vicinity of light rail stations would provide

potential transit riders and would support the reduction of reliance on auto travel. More hotel and

office development is currently proposed near Southcenter and Longacres stations @2 and E3) than

near the E1 stations.

Segment F. In Segment F, several other proposed projects would occur on sites that are already

developed or where little habitat or wetlands currently exist. New development on currently

undeveloped property (for example, in the vicinity of the proposed South SeaTac Station near S. 200e

Street) would increase impervious surfaces in this area and impact stormwater runoff. In addition, the

large number ofnew parking facilities (7,800 spaces proposed) in and around the airport and SeaTac

City Center would support auto-oriented land uses and auto travel to this area, contrary to the

objectives of reducing reliance on the automobile. At the same time, proposed new high-density

housing in the South Central SeaTac Station area would provide potential transit riders and would

compliment light rail in reducing reliance on auto travel. Mitigation would be required for any

impacts to water quality or wetlands from these projects, in compliance with relevant local, state, and

federal regulations. In some cases, redevelopment of such sites will have a positive effect because

higher standards will be applied to the redevelopment than were used for the original development.

4.{8,8 Energy

The energy impacts described in Section 4.9 arc based on projected VMT in the region. These

projections incorporate projected land use pattern changes, programmed transportation improvements,

and projected population and employment growth.
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4.18.9 Public Serwices

Proposed projects and general growth in the light rail project area would increase the need for fue
and emergency medical, law enforcement, and other public services. The light rail project, together
with numerous proposed developments and major roadway changes, such as the Ttrkwila International
Blvd. redesign (E1.1 and 81.2) and SR 509 and 28b/24e Avenue extension (F routes), will alter
roadway infrasffucture and may affect future traffic patterns. In turn, these changes may affect
existing public service access and vehicle routes. The traffic volume projections incorporate effects of
future tansportation improvements and growth. Thus the effects on response times and routes
analyzed in Section 4.13, Public Services, incorporate many of these future actions, as well as light
rail.

4.18.{O Utilities
Continued growth in the project corridor would increase demand on all existing utilities, ultimately

requiring service providers to increase their capacity and infrastructure. While not requiring
significant new utility resources, the light rail project would add to this increased demand. In general,
electrical, water, sewer, telecommunications, and other utilities currently have sufficient capacity or
me adding additional capacity to serve the region in the future (based on local capital facilities
planning). Local capital facilities plans are based on serving the projected population growth
anticipated in regional and local land use and transportation plans. Considering the total growth
anticipated in the region, the light rail project would not alter the forecasts of area service providers.

4.{E.1{ Historic and Archaeological Resourees

Potential impacts to archaeological sites resulting from light rail construction would be combined
with the potential impacts resulting from continued urban encroachment into the relatively less-
developed portions of the project area and/or from redevelopment to improve or intensify existing
land uses and transportation infrastructue. As other scheduled transportation improvement projects
and land use changes are implemented, cumulative impacts to archaeological sites can occur from
more intensive and ground-invasive landscape modification. Potential commercial and residential
development in the vicinity of light rail stations could impact nearby historic properties unaffected by
station operation alone.

Locating the Link maintenance base at the Atlantic Central A site (Site Ml-C) could result in
King County Metro's planned expansion of its bus base impacting the Sixth Avenue South Historic
District to the west since expansion to the south would be precluded.

41Ai2 Parklands

Projected population growth would increase demand and use of existing park and recreation
facilities. Unrelated developments near the park facilities that would be impacted by light rail
alternatives could potentially cause additional direct impacts. No other known, specific projects are
proposed in the vicinity of parklands that would be affected by the light rail altematives.

4.{E.{3 Gumulative Gonstruction Effects
Temporary cumulative effects could occur where other projects in the vicinity of light rail would

be built at the same time, or close in time, to light rail construction. This could increase the
cumulative intensity or duration of construction-related impacts.

Such impacts could occur at or near the following locations, where other major projects would be
built near light rail construction sites: Northgate (proposed mall expansion/redevelopment near light
rail terminus); University of Washington campus (numerous projects, including a new Iaw School
building near the N.E. 45ft Station); Capitol Hill (Lincoln Reservoir lidding project), Downtown
Seattle (Convention Center expansion and numerous other projects); Royal Brougham and south
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industrial mea (stadium development and roadway improvements); along MLK Jr. Way S., Rainier

Avenue S., Tirkwila International Blvd., and International Blvd. (roadway improvements/redesign);

Southcenter and Longacres @otels, Boeing campus, and related development); SeaTac Airport (third

runway, NEAT, IMC, SR 509, and south airport access changes); and SeaTac City Center and South

SeaTac (various hotel, multi-family housing, and parking facility developments).

Specific cumulative impacts would depend on the construction methods, phasing, and intensity of
these other projects, in combination with light rail construction. As noted in the Construction Impacts

section (4.17),detailed construction plans are not available at this (conceptual engineering) phase for

light rail, nor for most other projects that would be constructed during the same time period (2001 to

2006). As the design progresses for light rail, Sound Transit will further define the construction

approach and develop a construction plan. Construction will be coordinated with local jurisdictions

and other agencies so that phasing and methods will minimize conflicts and potential cumulative

effects. As noted above, these measures will be further developed as the design progresses into final

design and construction contracting.
The following cumulative construction impacts could occur where other projects are constructed

near light rail construction sites:

o Increased construction noise impacts and impacts from construction-generated dust and

emissions.

o Increased risk of landslides, erosion, and water quality impacts where construction would
occur in geologic hazard areas, near water bodies, or where construction phasing (to minirnize
conflicts between projects) would require earthwork during the wet season.

o Increased traffic congestion and delays and additional temporary parking loss.

o Broader temporary habitat and wildlife impacts due to temporary clearing, disturbance, and

in-water work.

Further compromised temporary fire and emergency medical and law enforcement response

times. At times, emergency vehicles may need to take alternate routes to avoid major

construction delays.

Additional delays to school bus routes. Some school buses may need to be temporarily
rerouted, and some bus stops temporarily relocated.

Significant police and/or security personnel required to conduct traffic flow and provide

general safety and security services.

Options may be limited (i.e., available corridors) for relocating or installing nerff utilities
during light mil construction.

Increased temporary utility service intemrptions.

Coordinating construction schedules and activities among the various project sponsors will be

key to minimizing cumulative construction impacts.

4.18.14 Mitigation

Mitigation is discussed in Chapter 3 and above in Sections 4.1 through 4.17.

4.1A.15 Significant UnavoidableAdverse lrnpacts

With mitigation and coordination, no significant unavoidable adverse impacts would be expected

to occur, other than those identified in Chapter 3 and previously mentioned in Chapter 4.

a

O
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5. Financial Analysis

This chapter analyzes the financial aspects of constructing and operating the Central Link project.
Section 5.1 discusses the concept of subareas and "subarea equity," which affects how local tax
tevenues are applied to projects inthe Sound Move plan. Section 5.2.1 discusses capital cost estimates
for each segment alternative. Section 5.2.2 discusses the operating and maintenance costs. Section
5.3 describes projected revenues; Section 5.4 presents a sources and uses offunds analysis; Section
5.5 discusses risks and uncertainties in the projections; and Section 5.6 presents the conclusions
reached in the analysis.

5.I SUBAREAS AND SUBAREA EQUITY

A unique feature of Sound Move is the concept of subareas and subarea equity. Within Sound
Transit's tlree-county district are five designated subareas: Snohomish County, north King County,
south King County, east King County and Pierce County. A key plan principle is the local tax
revenue distribution method, which states that local tax revenues will benefit the five submeas, based
on the share of revenues each subarea generates. Subarea benefits are defined by Sound Move's
Appendix A, which lists each subarea's projects.

Because of the subarea equity principle, it is important to evaluate Sound Transit's projected local
tax revenues as well as capital and operating and maintenance costs by subarea and for the total
project. Each subarea's local tax revenues must balance, by the end of the first decade, with the
expenditures to which those revenues are applied. In practice, higher-than-projected costs for light
rail or other projects in the north King or south King subarea would have to be covered by local
revenues collected in that subarea, or by other sources of funds. The following financial analysis
identifies costs and revenues by subarea, where appropriate.

5.2 GOSTS

5.2.1 Gapital Gosts
The segment capltal cost estimates include all the costs associated with constructing the light rail
system, except for the costs for vehicles and the maintenance and operating base, which are
documented separately. The capital costs include right-of-way costs (both full and partial property
acquisitions), relocation costs where appropriate, and all construction costs, including such items as
relocating utilities. Where identified mitigation measures have been assumed as part of a project
alternative, they are included in the capital costs.

Capital Cost Estimation Methodologt

The EIS capital cost estimates are generally based on the methods developed during the Regional
Transit hoject (RTP) work, prior to the regional vote on Sound Move (these methods are documented
in the Capital Cost Estimating Methodology Report). Unit costs were derived by using historical data
from other projects based on actual in-place costs that include labor, materials, equipmen! and
consumable supplies. The library of composite unit costs, developed during the RTP, serves as the
framework for the EIS capital cost estimates. Where necessary, composite unit costs were modified
or new costs were developed to more closely reflect current designs. For each alternative, capital cost
estimates are based on relevant composite units and their corresponding quantities.

D esign C ontingencies and Administrative Co sts

Composite units are subject to varying design contingencies that reflect levels of design
uncertainties. Design contingency factors range from 10 to 35 percent. In addition, a fixed factor of
31 percent is applied to all construction costs (i.e., all costs other ttran right-of-way) to reflect
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administrative costs (for construction management" engineering design, and other program

development activities). For light rail vehicles, 15 percent is added for administrative costs. For

right-of-way acquisition, base property costs are increased by 20 percent to cover relocation costs and

by 25 percent to cover administrative costs.

Rights-of-Way

Right-of-way costs are adjusted from current market values (1998) to reflect 1995 dollars, based

on an average 4 percent annual growth rate. In fact, property costs have increased substantially more

than 4 percent per year since 1995; if the actual 1995 righrof-way costs were assumed, the numbers

would be much lower.

Cost Estimates

Separate cost esfimates were prepared for each of the route alternatives. Where station options

have significant cost differences, both costs are provided to permit cost comparisons. The costs of
other station options are included in Appendix N, Table N-3. Potential stations, vehicles and

maintenance base costs axe not included in the route cost estimates.

All route alternatives have been brought to a common level of conceptual engineering. In
addition, engineering for the alternatives that comprise the preferred alternative has been advanced

beyond the level of conceptual engineering. The additional engineering for the preferred alternative

has resulted in design and scope changes. These changes are reflected in the preferred alternative

capital cost estimates presented in Table 5.2-1.

Table 5.2-1

Preferred Alternative: Capital Cost Estimates (1995$ in Millions)

Description
Total
CostSesment

B

c
D

E

F

N.E. 45th Street to north end of downtown Seattle

North end of downtown Seattle to east end of Beacon Hill
McClellan to Boeing Access Road

Tukwila

SeaTac

$854.3

$244.41

$259.92

$176.8

$22s.0
t Includes Beacon Hill station "shell"
t Includes $50 million community investrnent fund

To offer a consistent comparison among alternatives, segment alternative capital cost estimates

discussed in the remainder of this chapter reflect a common level of conceptual engineering. Where

the additional engineering performed for the prefered alternative results in design modifications that

can be applied consistently across all alternatives within a segment, corresponding cost refinements

are incorporated into the route alternative comparison estimates. Where the additional engineering
performed for the preferred alternative resulted in design and scope changes unique to those

alternatives, they are not included in the segment alternative cost estimates.

Segment A (Northgate to University District)

While this segment is included rnthe Sound Move plan under the financial plan, there is no

commitment to complete it in the initial phase . Sound Moye states: "If the cost [of Link light rail] is
lower than estimated and/or additional funds have been appropriate4 the RTA (Sound Transit) wjll
build the lightrail segment between the University District and Norttrgate." fiie $26 million in
capital funds for this segmeng identified rn Sound Move, is intended to complete the environmental

analysis and engineering, if capital funds would be available in the initial phase, it would be ready to
be built.

The cost range in Segment A is from $303 million to $391 million (Table 5.2-2). Both of the

route alternatives that emerge from a tunnel to an elevated station near I-5 (A2.1 and A2.2) cost less
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than the longer tunnel under the Roosevelt business district (Alternatives A1.1 and A1.2). The lowest
cost alternative, A2.2 (Eighth Avenue Elevated) reflects the savings gained from hlving the shortest
tunnel length.

Table 5.2-2
Segment A: Capital Cost Estimates (1995$ in Millions)

Alternative
Number Description Total

Cost

Al.t
41.2

A2.l
M.2

$ 364

$ 391

$ 335

$ 303

12fr Avenue N.E.-Tunnel

Roosevelt Way-Tirnnel

8s Avenue-Short Elevated

8u Avenue-Elevated
Note: The preferred alternative is indicated in italics.

Segment B (University District to Westlake Station)

The complex topography of this segment results in the highest per mile cost for any segment in
the system, whether the line is built in a tunnel under Capitol Hill, or using a combination of tunnel
and elevated sections via Seattle Center. The cost range in Segment B is from $794 million to $962
million, as shown in Table 5.2-3. The two Seattle Center alternatives without the Convention Place
Station are lowest in cost primarily because of less tunneling. The Seattle Center via HighJevel
Bridge alternative (82.1) is slightly longer than the Seattle Center via Portage Bay Tunnel alternative
(82.2), and it has additional costs associated with the bridge and the necessary property acquisition
and street rebuilds on the approaches. However, the Portage Bay Tunnel alternative (82.2) has higher
costs associated with the mined station at N.E. Pacific Street and 15ft Ave. N.E., compared to the cut-
and-cover Campus Parkway Station that would be built with the HighJevel Bridge alternative (B2.1).

Additional cost differences in this segment are accounted for by the reconstruction of the
Convention Place Station and the construction of amezzanines in the University District and First Hill
subway stations (N.E. 45th Station Option A, Pacific Station Option A, and First Hill Station Option
A). The reconstruction of Convention Place Station would add $59 million to either of the Seattle
Center alternatives or the Capitol Hill Tunnel alternative.

Alternative.
Number

Alignment Description Total Cost

BIa
Blb

B2.la
82.1b

82.2a

82.2b

Capitol Hill Ttmnel (no Convention Place Station)

Capitol Hill Tunnel (with Convention Place Station)

Seattle Center High-level Bridge (no Convention Place Station)

Seattle Center High-level Bridge (with Convention Place Station)

Seattle Center Portage Bay Tirnnel (no Convention Place Station)

Seattle Center Portage Bay Tirnnel (with Convention Place Station)

$ 862

$ 97s

$ 794

$ 889

s 794

$ 889
Note: The preferred altemative is indicated in italics.
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'*H:;S:::*:*::: [";,H:,'il iff 13,*",t is c2 3, west or Rainier Avenue S. -
Elevated with a cost of $149 million. Its costs are lower because of the lower consuuction cost of
building elevated track, as compared to the costs of tunneling. The C segment alternatives with
tunneling range from $207 million for Alternative C3, S. Massachusetts Street T\rnnel, to $241 million
for C2.4,Rainier Avenue S. Ttrnnel. The Lander Street tunnel alternatives range in cost from $224

million to $237 million.
Downtown tunnel estimates cover all costs associated with converting the tunnel to accommodate

rail operations, including modifications for train cleatance, station platform heights, trackwork, OCS

and signals. The cost for each route alternative assumes rail-only use of the downtown tunnel. With
joint bus/rail tunnel operation, costs would increase between $1.1 million to $3.1 million.
Replacement of the bus fleet for joint operation is assumed to be funded by King County Metro.

Iable 5.2-4
Segnent C: Capital Cost Estimates (1995$ in Millions)

Alternative Number Description Total Cost

cl.1
CI.2
cl.3
cl.4
cl.5
c2.3
c2.4
c3

S. Lander StreetTirnnel, at-grade in median ofLander Street
S. Lander StreetTunnel, at-grade north ofLander St.

S. Lander Street Tunnel. elevated north ofLander St.

S. Lander Street Tlrnnel, elevated south ofForest St.

S. Lander Street Tunnel. via S. Massachusetts and I-5 ROW
West of Rainier Avenue S. Elevated
Rainier Avenue S, Tirnnel
S. Massachuseus Street Tunnel

$2n
$ 228

$ 237

$ 23s
$2U
$ 149

$ 241

$ 207

Note: Segment C altematives do not include Beacon Hill Station, See Table 5.2-9 for potential station cost estimates. Preferred
ahernative cost in Table 5.2-1 includes a Beacon Hill "shell" for future station construction.
The preferred alternative is indicated in italics.

Segment D (S. McClellan to Boeing Access Road)

Costs for this segment have a $182 miltion difference between the highest and lowest cost

alternatives, as shown in Table 5.2-5. The highest cost alternative,D3.4, at $356 million, includes a

tunnel between Columbia City and MLK Jr. Way S. under 37'Avenue S. The alternatives other than

the 37ft Avenue S. Tunnel fall in a much n:urower cost range, from about $174 million to $254.
Righfof-way costs vary widely in this segment. Those alternatives that serve the west side of Rainier

Avenue to Columbia City (D3.3 and D 3.4) reflect the high costs to acquire new off-street right-of-
way. The combined profile alternative (D1.3) includes higher construction costs for elevated options.

The alternatives that operate at-grade on MLK Jr. Way S. and assume a 104-ft street right-of-way, also

reflect the higher costs for right-of-way acquisition along MLII but the lower cost of at-grade

construction offsets the higher right-of-way costs. Overall, the lowest cost alternative, D1.1d,

combines an at-grade profile with a ndrower street right-of-way (90-ft). The costs of these

altematives do not reflect a $50 million community investrnent fun4 which is included in the

preferred alternative cost in Table 5.2-1.

Central LinkFinal EIS
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Table 5.2-5
Segment D: Capital Cost Estimates (1995$ in Millions)

Alternative
Number

Alignment Description Design Options Total Cost

D1.lc

Dl.lc

Dl.1d

Dl.rd

DI.le

D1.lf

Dt.3

A

B

A

B

MLK Jr. Way S. At-grade

MLK Jr. Way S. At-grade

MLK Jr. Way S. At-grade

MLK Jr. Way S. At-grade

MLK Jr. Way S. At-grade

MLK Jr. Way S. At-grade

4-lane street (104'cross section), $ 195
at-grade onto MLK
4-lane street (104'cross section), $ 206
elevated onto MLK
2-lane street (9O'cross section), $ 174
at-grade onto MLK
2-lanestreet(gO),elevatedonto $ 185
MLK
4lane street (93'cross section), $ 201
elevated onto MLK
2-lane (93'cross section), elevated $ 197
onto MLK

$ 254
D3.3 Alaska St. Crossover At-grade across MLK $ 222
D33 37hAlle. S. Tunnel Elevated across MLK $ 356

Note: Segment D alternatives do not include the $50 million community investment included in Table 5.2.1-1 for the preferred
altemative.
The preferred altemative is indicated in italics.

Segment E (Iukwila)
The segment altematives in Thkwila show a $155 million difference between the highest cost

alternative, E3, a route serving Southcenter via MLK Jr. Way S. costing $329 million, and the lowest
cost alternative, 81.L, Tukwila International Boulevard At-grade, at$174 million (Table 5.2-6).
Because the Tukwila International Boulevard routes (Alternatives 81.1 and E1.2) connect with the
Segment Froutes about a lzmile further north than the SR 518 routes (Alternatives E2 and E3), the
costs for the Tirkwila International Boulevard routes would be between $7 to $14 million higher if all
Segment E alternatives connected with Segment F alternatives at about the same location. This would
reduce the cost differences between the alternatives following the different corridors, and the range
between the highest (83) and lowest (El.1) cost alternatives would be $14f to $149 million instead of
$155 million. Please see the additional discussion below. The two alternatives serving Southcenter
cost less on a per-mile basis than the two Tukwila International Boulevard alternatives, but they are
about three to three and one-half miles longer.

segment E: capital ;:if'*3ires (1ee5$ in Mnions)

MLK Jr. Way S. Combined hofile Elevated onto MLK

Alternative
Number

Description Total Cost

EI.I
Et.2
E2

E3

Tirkwila Intemational Boulevard At-grade

Tukwila International Boulevard Elevated

Interurban Avenue S.

MLKJT. Wav S.

$ r74

$ 213

$ 299

$ 329

Note: There are costs for right-of-way acquisition, design, and construction for project elements inside the Tukwila city limits
that are included in Segment F (SeaTac) altematives.
The preferred altemative is indicated in italics.
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Segment F (SeaTac)

The routes in the SeaTac segment have the narowest range of costs, with a difference of about

$46 million (Table 5.2-7). Alternative F2.3 (Washington Memorial Park Elevated East of 28e) wittr
design option A (SR 99 elevated connection) has the highest cost, at $218 million. The lowest cost is

$172 million for F1 (International Boulevard) with Option C (SR 518 connection) or F2.1 Washington

Memorial Park, City Center West with Option B (SR 518 cormection). The difference in costs

between the design options within each alternative results from connecting with the different Segment

E alternatives (see below).

Table 5.2-7
Segment F: Capital Cost Estimates (1995$ in Millions)

Alternative
Number

Description Design Option Total Cost

Fla
F1b

Flc
F2.la
F2.lb
F2.2a

F2.2b

F2.3a

F3.1a

F3.1a

F3.2a

F3.2b

F3.3

F4

lnternational Blvd. in Median

International Blvd. in Median

International BIvd. in Median

Washington Memorial Park

Washington Memorial Park

Washington Memorial Park

Washington Memorial Park

Washington Memorial Park

West side of International Blvd.

West side of International Blvd.

West side of International Blvd.

West side of International Blvd.

West side of International Blvd.

West side of International Blvd.

SR 99 At-grade connection to El.l
SR 99 Elevated connection toEl.2
SR 518 At-grade connection to E2 or E3

City Ctr. West to SR 99 connection

City Ctr. West to SR 518 connection

City Ctr. East to SR 99 connection

City Ctr. East to SR 518 connection

Elevated East of 28th to SR 99 connection

East of Parking Structures to SR 99 connection

East of Parking Structures to SR 5 18 connection

Main Terminal to SR 99 Elevated connection

Main Terminal to SR 518

Intermodal Center

International Blvd. to 286124e

$ 179

$ 181

$ r72

$ 187

$ r72

$ 211

$ 197

$ 22r

$ 190

$ 179

$ 198

$ 188

$ 208

$ 210

Note: The preferred alternative is indicated in italics.

Combined Capital Costs of Segments E and F
The distinctly different route alternatives in Segment E, Tukwila, connect to Segment R SeaTac,

at different places. The Tukwila routes serving Tukwila International Boulevard connect to Segment

F north of SR 518, while the two route alternatives serving Southcenter connect just south of SR 518.

To better understand the cost implications of combining vadous Segment E and Segment F route

alternatives, it is helpful to look at the alternatives in combination. Table 5.2-8 shows the combined

costs of the E and F segment alternatives, with their different design options.

Table 5.2-8
Segments E & F: Combined Capital Cost Estimates (1995$ in Millions)

F3.1a

F2.la
F3.2a

Fla
F2.2a

F2.3a

F3.3

F4

$364 F3.1 a

$360 FZ.l a

$372 F3.2a

$352 Flb
$385 F2.2a

$395 F2.3a

$382

$384

M03 F3.1b

$400 F2.1b

$412 F3.2b

$395 Flc
$424 F2.2b

$435

$478 F3.lb

w2 F2.lb

$487 F3.2b

$471 Flc
$497 F2.2b

$508

$501

$517

$501

$526

CentralLinkFinal EIS
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A $7 to $14 million cost is associated with the different match points for the Segment E Tukwila
International Boulevard alternatives (81.1 and 81.2) compared to connecting with the SR 518
alternatives (82 and E3). The different match point decreases the cost by $7 to $14 million for those
Segment F alternative options connecting to the Segment E SR 518 routes serving Southcenter. (see

Table 5.2-8). Conversely, the Segment E Tukwila International Boulevard routes would cost $7 to
$14 million more if they connected with the Segment F alternatives at about the same location as the
SR 518 routes. Because they include a station at S. 1548 Street, Alternatives F2.3,F33 and F4 cannot
combine with Alternatives E2 or E'3.

Station Alternatives

Segments B, C, D, and F all have potential stations and/or alternative station configurations.
Potential stations are not currently included in the segment alternative capital cost estimates, but rather
are costed separately. Additional at-grade stations would cost between $5.3 and $11.0 million,
depending on the station configuration and the right-of-way requirements. Elevated stations range in
cost from $13.2 million to $15.3 million, while additional tunnel stations would cost from about $59.3
to'$80.0 million each. The cost to construct the "shell" for a future tunnel station to be completed
later is about $43 million.

Table 5.2-9
Alternative and Potential Station Capital Cost Estimates (1995$ in Millions)

Alternative Potential Station Description Total Station Cost

B1

BI
cl
D1.1/D3.3 Graham'

Roy/Aloha

Convention Place

Beacon Hillr

Gtaham

Graham

Edmunds3

Genesee3

North SeaTaca

North SeaTac

North SeaTac

North SeaTac

North SeaTac

North Cennal SeaTacs

D3.31D3.4 Charlestown3

Mined Turmel

Cut-and-Cover Tunnel

Mined Turmel

At-grade, staggered pladorms

Elevated, side platfomr

Retained cut, side plaforms

At-grade, side plafonns
At- grade, center platform

At-grade, center plaform
At-grade, center pladorm (at 1546 Street)

At-$ade, staggered pladorms (at 160r Street)

At-grade, side pladorms (at l60b StreeD

Elevated center plaform (at 154b Sfteet)

Elevated center pladorm (at l60d SrceD
North End Airport Terminal (NEAT)

$80.0

$59.4

$?9.4

$7.3

$13.9

$9.4

$6.0
q<"

($1.6)

$8.3

$10.5

$1r.0
$14.s

$1s.3

$13.1

$13.2

D1.3

D3.4

D3.3

D3.3

Fl A
Fl B
Flc
F3.2a

F3.2b

F2.3

F23 South Central SeaTac Elevated olat'orm (at 1846)

o

I A Beacon Hill "shell" for future completion of a tunnel station is included in the preferred altemative cost estimate (Iabl e 5.2-l).2 A C'raham Station is included in the preferred alternative cost estimate Clable 5.t-1).3 In Altemative D3.3, &e EdmundVCharleston Station pair could replace'the Genesee Station, Under this option, the combined cost
of the Edmunds and Charleston stations would replace the cost of the Genesee Station included in the base altemative cost. (This

. does not apply to D3.4, where Charleston is a potential station to be added individually.)
" A North SeaTac station is included with Altemative F2.3 and in tle prcferred altemative cost estimate (Iable S.2-1).5 A North Central SeaTac Station at the planned Sea-Tac Airport Intenmodal Center (MC) is included with Altemative F2.3 and in

the preferred altemative cost estimate Cfable 5.2-l).

Adjustment of Segment E (Tukwila) costs to North King Subarea

In dividing the Central Link light rail line into segments for management purposes, a decision was
made to define the break between Segment D and Segment E just norttr of the Boeing Access Road.
This division puts the Boeing Access Road Station in Segment E and in the south King subarea.
However, Sound Move identifies the north King subarea as terminating at, and including, the Boeing
Access Road Station. To fairly allocate capital costs between the two subarerB, the costs of the
Boeing Access Road Station and the Hne between it and the Segment D boundary, which is just to the
north, must be moved from the south King subarea to Segment D in the north King subarea. For
Segment E alternatives that include the Boeing Access Road Station @1.1 and El.z), this allocation

Central LinkFinal EIS
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results in a $37 million transfer of costs from the south King subarea to Segment D in the north King
subarea. For Segment E alternatives without a Boeing Access Road Station (82 and E3), the cost

tansfer from Segment E (south King subarea) to Segment D is reduced to $19 million.

Vehicles

Cost estimates for individual alternatives do not include the cost of vehicles, which is shown as a

sepaxate line item for the system as a whole. The Central Link Light Rail project anticipates operating

with standard design low-floor vehicles to a maximum of four-car trains. The preferred alternative

would require about 64 cars to operate between SeaTac and the University District, depending on ftain
frequencies. Extending the preferred alternative to Northgate in 2010 would require 76 vehicles. By
2020, operattngbetween SeaTac and the University District would require 83 cars. Yeat 2020

operating plans were developed and analyzed for the segment alternatives; they resulted in fleet
requirements ranging from a low of 101 vehicles to a high of 106 vehicles for the full line from
Northgate to SeaTac. (Although the Northgate segment only adds about 3.4 miles to the line, the

additional ridership generated by that segment would require longer trains).
In Segments B and E, different alignment choices would change the number of cars needed to

operate the line. In Segment B, University District to Westlake, the two Seattle Center alternatives

(B2) are longer than the Capitol Hill Tunnel alternative. Alternative 82.1, (Seattle Center via High-
level Bridge), would require an additional five cars, and AlternativeBZ.Z, (Seattle Center via Portage

Bay Tunnel) would require an additional four cars.

In Segment E, the two alternatives serving Southcenter @2 and E3), are longer than the two
alternatives serving Tulnvila International Boulevard (El). AlternattveE2, (Interurban Avenue),

would require an additional five cars, and Alternative 83, (MLK Jr. Way S.), would require an

additional three cars.

The total cost for the fleet of 64 cars required for a University District to SeaTac line would be

$211 million (1995$). Cost sharing between the north King and south King subarea is based on the

car miles operating in each subarea. 78 percent and,22 percent of the overall car miles are attributable

to the north and south King subareas, respectively, for the preferred alternative. With a full system

from Northgate to SeaTac, the north King subarea share is 81 percent and the south King subarea

share is 19 percent). Table 5.2-10 shows additional costs for alternatives requiring more cars.

Additional costs for longer length alternatives in Segments B and E are also based on the car miles

operating in each subarea. The two altematives serving Southcenter increase the South King subarea

share of car miles to 27 percent (82) or 26 percent (83). The alternatives serving the Seattle Center

increase the North King subarea share of car miles to 82 percent (B2.1 andB2.Z).

Teble 5.2-10
Central Link Vehicle Costs (1995$ in Millions)

No. Cars North Subarea South Subares Total Fleet Cost

Universitv District to SeaTac

2010 Fleet size

2020 Fleet size

$46

$60

64

83

$16s

$214

$2ll
$n4

Northgate to SeaTac

2010 Fleet size

2020 Reet size

Yeer 2020 Added cer alternatives*

$48

$63

76

101

$203

$2?0

$251

$333

$350

$347

$350

$343

$0

$l
$33

$26

+f
+4
+f

$17

$12
-$16

B2.l
B2.2

E2

E3 l6

Central Link Final EIS
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Maintenance Base

Seven maintenance base sites are under consideration; each is large enough to accommodate at
least 100 cars, allowing for growth and future expansion. The cost to build a base is a combination of
the base construction and right-of-way costs, plus cost for access. The access cost is the cost of
providing track into and out of the base. This cost varies for the M-l sites, depending upon the
alternative chosen in Segment C; for the M-2 site, it varies depending upon whether an at-grade or
elevated access is provided; and for the M-3 site, it varies depending on the alternative chosen in
Segment E. The range of costs for a maintenance base, including access costs, for the N.E. 45ft Sneet
to SeaTac Alternative is $98 to $126 million, as shown in Table 5.2-ll. As with vehicles.
maintenance bases costs are shown as a separate line item.

Table 5.2-11
central Link Maintenance Base capital costsr (1995$ in Millions)

Maintenance Base Site

M-l Sites M-2 Site
(N.E. Boeing)

M-3 Site
(S.W. Boeing)

Via Cl Alternatives
Ml-A S. Lander Street at-grade connection

Ml-A S. Lander Steet elevated connection

Mt-B S. Lander SFeet at-grade connection

Ml-C Atlantic/Cental A at-grade connection

Ml-D Rainier Brewery/Roadway via elevated connection

Ml-E Rainier Brewery/Airport Way via elevated
connection

YiaC2.3lC2.4 West of Rainier Ave. S.lRainier Ave. S. Tunnel
Ml-A S. Lander Sheet at-grade connection

Via C3 S. Massachusetts Tunnel

$1 ls
$r2r
$98

$102

$112

$116

$126

M1-A

All Alts. (elevated connection)

t19

$r 18
$99All Alts. (at-srade connectron

El Tukwila International Boulevard
E2 Interurban Avenue S.
E3 MLKJT. Wav S.

Note: Bases sized for 10O- to 104-car site.

Capital Costs hy Cost Category
Table 5.2-12 shows a breakdown of capital costs by cost category for the preferred alternative

extended to Northgate (Alternatives A2.2,Bla. Cl.2,DL.le,E,l.1, and F2.3). These capital costs axe

based on the conceptual level of engineering used in the segment alternative capital cost estimates.

5.2.2 Operating and Maintenance Gosts

Costs Included in Operafing and Maintenance Costs

The operating and maintenance cost estimates include all of Sound Transit's costs to operate and
maintain the light rail system. They include Sound Transit's light rail security and fare inspection
costs, but do not include costs incurred by local cities for fire or aid services delivered to light rail
stations.

Central Link Final EIS
5. Financial Analysis
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Table 5.2-12

Northgate-SeaTac

Guideway

Roadway/utilities/streetscaping, etc.

Trackwork

Stations and auxiliary facilities

Parking and bus facilities

Right-of-way I

Building demolitions

Systems

Specialty items and mitigation

Downtown tunnel-related costs

Special structure (e.g., bridges, underpinnings)

Maintenance base (Wo right-of-way)

Vehicles (Year 2010 fleet of 76 vehicles)

Grand Total

$911

$138

$76

M69

$3e

$152

$26

$154

$64

$n
$10

$72

$251

$2,389

Notes: Costs are for the preferred altemative extended to Northgate, plus Segment A.
t Right-of-way baie costs include relocation and administrative costs.

Cost Estimafion Method

An operating and maintenance (O&M) cost model was used to calculate the total operating cost of
the prefened alternative, the minimum operating segments, and each segment alternative. The model

includes not only all direct costs associated with light rail operation and maintenance, but also an

assumed add-on of L5 percent for Sound Transit support departrnents (e.g., legal, personnel,

accounting, etc.). Direct costs are based on experience from other light rail systems currently

operating in the U.S., but these are adjusted for Puget Sound region wage and electric power rates.

Operating and Maintenance costs of the segment alternatives have been developed using an

incremental approach. To apply the O&M cost model, a full end-to-end system (or systems) must be

considered. The current segment alternatives can be combined to form over 3,800 end-to-end systems

(not including the options); independent O&M cost estimates have not been developed for all possible

combinations. Instead, a cost estimate was developed for a baseline system that consists of the

original routes used in developing cost and ridership estimates for the Sound Move plan. For segments

where a cunent alternative does not exactly match the Sound Move plan, the alternative most closely

resembling Sound Move was used.

The baseline system consists of the following segment alternatives:

Segment A: A1.1, 12th Avenue N.E. Ttrnnel
SegmentB: 81, Capitol Hill Tunnel (with ConventionPlace Station)
Segment C: C2.3, West of Rainier Avenue S. Elevated
Segment D: D3.3, Alaska Street Crossover
Segment E: 81.1, Tukwila International Boulevard, At-grade
Segment F: F3.2, West of International Boulevard, Main Terminal, Option A.

The baseline cost estimate also uses the Ml-A maintenance base as a cost placeholder because it
is a medium-high cost alternative. The cost model calculated the incremental cost of each of the

segment alternatives, compared to the baseline system. For example, a segment alternative with an

extra station would incur additional costs for station maintenance and the longer nrnning times.

Central LinkFinal EIS
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O&M Cost Estimate Results

Operating the preferred alternative between SeaTac and the University Districi would cost
approximately $42.0 million per year, based on a2020level of service expressed in 1995 dollars.
Operating the preferred alternative between SeaTac and Northgate would cost approximately $49.8
million per year. Operation of the baseline system between SeaTac and Northgate would cost
approximately $50.2 million per year, based on a2020level of service expressed in 1995 dollars.

2q2LLightRail Annuat operating 
""rr, 

#tli"?3J1r*".,hgate ro searac (lees$ in Milrions)

Department Labor Service Materlal Fuel Misc. Insur. Tax Utilities Gen. Admin Total

Vehicle Ops. $12.70 $0.54 $0.10 $0.00 $0.01

Vehicle Maint. $9.72 .$0.78 $3.80 $0.06 $0.05

Facilities Maint. $6.14 $1.10 $0.33 $0.00 $0.02

Genl Admin. $1.22 $2.20 $0.31 $0.00 $0.43

Total Cost $29.79 $4.62 $4.54 $0.06 $0.51

$0.00 $0.00 $2.42

$0.00 $0.00 $0.00

$0.00 $0.00 $0.00

$1.2e $0.04 $0.82

sr.29 $0.04 $3.u

$0.00 15.77

$0.00 $14.40

$0.00 $7.59

$s.67 $11.98

$s.67 $49.75
Note: Costs are for the preferred altemative extended to Northgate. Assumes peak headways of 5 minutes in Segrnents A, B, C, D and

10 minutes in Segments E, F.

O&M Costs by Segment Alternative

The major determinants of operating costs are service levels, running time, and profile. The more
frequent the service and the longer the line, the more vehicles it takes to maintain equivalent
headways. In terms of line and station maintenance, at-grade is the lowest cost, elevated the next
highest, and tunnel the highest. Table5.2-14 summarizes the preferred alternative and minimum
operating segment O&M costs along with the incremental costs (or savings) relative to the baseline for
each of the segment alternatives.

Operating Costs by Subarea

The subarea shares of operating costs for the preferred alternative, based on shares of operating
miles and 2020 levels of service are noted here:

SeaTac/U Dist. SeaTac-Northgate
Total Annual Operating Cost: $42.0 million $49.8 million
North King Subarea Share (787o) $:Z.g million (8lEo) $40.3 million
South King Subarea Share (22Vo) $q.Z million (197o) $9.5 million

5.2.3 Surnmary! Costs by Subarea

Projected subarea costs for the Central Link light rail line combine capital costs for each segment,
the costs of potential stations, costs for vehicles and the maintenance base allocated to each subarea.
Table 5.2-15 summarizes the cost of the preferred alternative and each minimum operating segment.
The total cost for the preferred alternative, as identified by the Board in February 1999 to carry
forward into preliminary engineering, exceeds the revenues budgeted in Sound Move. The increases
above the Sound Move budget are attributed to the inclusion of the Lander Street tunnel with a Beacon
Hill station shell, the inclusion of a community investment fund in Rainier Valley, changes to respond
to plans for a new passenger terminal at SeaTac auport, assigning all costs of a maintenance base to
the initial phase, project enhancements as well as revisions of cost estimates, particularly for right-of-
way.. With current revenue assumptions, a Central Link project that costs $1,850 is affordable,
making the preferred alternative cost of $2,066 just over $200 million more than available revenues.
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Table 5.2-14

Segment by
Alternative

t RaiI Annual

Description

Costs (1995$ in
O&M cost, change from Annual O&M cost

base

Preferred snd Mlnlmum Operating Segment Alternatives
Pref. Alt,
MOS A
MOS B
MOS C

N.E.45'to SeaTac

N.E. 456 to Mcclellan
Capitol Hill to Henderson

$42.0
$24.3
qt< <

$21.5N.E.456 to
Northgate to SeaTac Segment Alternatives
Al.1
At.2
A2.l
M.2

l2b Ave. N.E. Tunnel

Roosevelt Way N.E. Tunnel
8m Avenue N.E. Short Elevated

8e Avenue N.E. Elevated

$0.0
$0.0
($o.l)
($0.1)

$50.2
$50.2

$50.1
$s0.1

BIa
Blb
B2.l
82.2

Capitol Hill Tunnel

Capitol Hill Tunnel, w/ Convention Place Station

Seattle Center via HighJevel Bridge
Seattle Center via Portaee Bav Tunnel

$0.0
$0.0
$2.3
$1.6

$50.2
$50.2
$52.5
$51.8

cl.1
cl.2
c1.3
cl.4
c1.5
c2.3
c2.4
c3

At-grade Center of Lander St.

At-grade North oflander Street

Elevated North of I-ander Street
Elevaterl South of Forest Street

Massachusetts and I-5 right-of-way
West of Rainier Ave. S. Elevated

RainierAve. S. Tunnel

S. Massachusetts St. Turnel

$50.5
$50.5
$s0.6
$s0.7
$50.1
$50.2
$50.3
$50.2

$0.3
$0.3
$0.4
$0.5

($0.t1

$0.0
$0.1
$0.0

D1.1
Dl.3
D3.3

MLKJT. Way S At-grade
MLKJT. Way S. Combined Profile
S. Alaska St Crossover

($0.?)
($1.t1

$0.0

$49.s
$49.1
$50.2

D3.4 3?e Ave. S. Tunnel ($0.t1 $50.1

El.I
Et.2
E2
E3

Tukwila Intemational Boulevard At-grade
Tukwila International Boulevard Elevated

Interuban Ave.
MLKJT. WavS.

$0.0
$0.0
$4.9
$3.5

$50.2
$50.2
$55.1
$s3.7

F1

F2.l
F2.2
F2.3
F:1.1

F3.2
F3.3
F4

Intemational Blvd. At-grade
Washington Memorial Park, City Center West

Washington Memorial Parh City Center East

Washington Memoial Park, Elevated East of 28th

West side of Intemational Blvd., Grassy Knoll
West side of Intemational Blvd., Main Temrinal
West side of Intemational Blv4 IMC Afuport Station

($0.4)
($o.t;
($0.1)

0.0
($0.4 )
$0.0

($o.a;
0.0

$49.8
$50.r
$50.r
$50.2
$49.8
$50.2
$49.8
$50.2ionalBlvd. to?s&1246

Note: The preferred alternative is indicated in italics.

Tables 5.2-L6 and 5.2-17 sumnurize the lowest and highest costs for each subarea and for the

light rail line as a whole, both with and without service to Northgate. They do not consider variations

in vehicle costs, rnaintenance base costs and operating costs-€ach of which depend on the

alternatives selected.

Comparing the total costs to the Sound Move budget, in the north King Subare4 the highest

capital cost segment alternatives combined with costs for vehicles and the maintenance base , results

in a system about $450 million more than budgeted revenues. Combining the lowest capital cost

alternatives in the north subarea results in a system that is $54 million less than budgeted revenues.

In the south subare4 all of the possible combinations of alternatives result in a system that is at least

$55 million more than budgeted revenues and potentially as much as $267 million more than budgeted

revenues.
Because Sound Move did not include construction and operations cost for the Northgate segment,

the following chart does not provide a budget comparison.
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Table 5.2-15
Summary of Central Link Light RaiI Costs by Subarea @referred Alternative and

Minimum Operating SegmentsXlg9s$ in Millions)

Capital Range
North King Subarea without

Northgate South King Subarea
Central
Link

C4pital Vehicles Base Capital Vehicles Base Total
Prefened alternative

MOS A: N.E.45b to
McClellan

MOS B: CapitolHill to
Henderson

MOS C: N.E.45ft to
Lander

Sound MoveBudget

$r,448 $152

$1,089 $108

$319 $43 $23 $38s $2,066

$1'300

$r,r42

$1,078

$32s $1,736

$925 $113 $r03

$879 $95 $103

$81

$103

$r,682

$1,300

$r,r42

$1,078

$1,411
Note: heferr€d alternative and minimum operating segment costs reflects additional engineering beyond the conceptual design used

to comparc segment altematives.

Table 5.2-16
Sumnary of Central Link Light Rail Costs by Subarea

(N.E.45th Street to SeaTacX1995$ in Millions)

Capital
Range

North King Subarea without
Northgate South King Subarea Central Link

Capital Vehicles Base Total Capital Vehicles Base Total
Highest $1,609 $165 $e0 $1,864 $521 $46

Lowest $1,139 $165

Sound MoveBtdget

$2s $2As6

$r,774

$1,736

$90 $1,394 $30e $46 $2s $380

$1,411

Notes: For this table 64 light rail vehicles and the Ml-A maintenance base site are assumed.
The totals shown take into account the transfer of$37 million for the Boeing Access Road line and station
from the south Subarca to Segment D in the north Subarea.

Iable 5.2-17
Summary of Central Link Light Rail Costs by Subarea

(Northgate to SeaTac)(1995$ in Millions)

Capital
Range

North King Subarea South King Subarea Central Link
Capital Vehicles Base Total Capital Vehicles Base Total

Highest $2,007 $ 203 $90 $2,300 $521 $ 48 $ 25 $594 $2,894

$2,r04Lowest $r,429 $203 $ 90 $r,722 $309 $ 48 $ 25 $ 382
Notes: For this table 76 light rail vehicles and the Ml-A naintenance base site are assumed.

The totals shown takeinto account the transfer of$37 million for the Boeing Access Road line and station
fi,om the south Subarea to Segment D in the north Subarea

5.3 REVENUE SOURGES

Sound Move identifies some revenue sources and all project expenses by subarea, but does not
allocate specific revenues to specific projects. For example, in the south King Subareq a combined
total of $396 million (1995$) in revenues is identified ($372 million in tax revenues and $24 million
from operations). These revenues are earmarked, along with allocated bond proceeds and grants, to
support five different projects, including Link light rail, plus debt service, reserves and the regional
fund. Only fare revenues are specifically allocated to the service that generates them.
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5.3.1 Operating Revenues

The primary light rail operating revenues source will be the farebox; Sound Moveprojected

farebox revenues would cover approximately 55 percent of operating costs. Other revenues may be

derived from advertising or private sources; however, no assumptions are made in Sound Move or in

this EIS regarding such revenues.

Sound Transit's board has not adopted a fare schedule for light rail. For this EIS analysis, fare

revenue was calculated based on the following assumptions, which are subject to change by the

Board: light rail fares will compare to bus fares in the corridor, including zone fares; there will be no

charge for bus-rail transfers; there will be discounts offered to seniors and youth; monthly passes and

employer passes will be sold at a discount. In addition, fares will be assumed to increase with
inflation over time. Assumptions about revenue allocation from transferring passengers are based on

the fare integmtion agreement reached in 1999 between Sound Transit, Community Transit, Everett

Transit, King County Metro, and Pierce Transit.

A model developed using these assumptions yields an average light rail fare revenue per rider of
$0.69 in 1995 dollars for a SeaTac to Northgate system and $0.70 for a SeaTac to University District

system. The average fare with a minimum operating segment (MOS) would be $0.65 in 1995 dollars.

The average fare is lower with MOS because all trips are assumed to be within l-zone.

Table 5.3-1 compares systemwide Fare Revenue and Farebox Recovery Ratio for the preferred

alternative, the minimum operating segments, and each segment alternative that results in greater than

1 percent point difference from the baseline. (For systemwide comparisons, the same baseline

methodology was used as developed for the O&M cost analysis - see Section 6.3) The year 2020

annual fare revenue with a SeaTac to Northgate system ranges from a low of $25'1 million with
Alternative 82.1, the Seattle Center via High-level bridge alternative, to a high of $33.02 million with
the S. Lander Street/Beacon Hill tunnel alternative with a Beacon Hill station. Similarly, the farebox

recovery ratio-the percent of operating costs covered by fares-ranges from a low of 48 percent to a

high of 65 percent. King County Metro currently has a policy that it will recover 25 percent of its

operating costs from the farebox; other operators in the region recover a lower percentage.

The preferred alternative between SeaTac and the University District would generate $28.4

million in fare revenue in the year 2020 and.have fare recovery ratio of 68 percent. The annual fare

revenue of the minimum operating segments ranges from $15.2 million to $21.0 million and the fare

recovery ratios range between 60 percent and 86 percent. Higher fare recovery ratios are associated

with the University District to McClellan segment due to high ridership being coupled with shorter

average trip lengths. This combination results in high fare revenue and low operating costs.

5.3.2 Local Tax Revenues

Sound Transit has two dedicated local tax sources: a 0.4 percent Retail Sales and Use Tax, and a

0.3 percent Motor Vehicle Excise Ta,r (MVET). Voters authorized both in November 1996 with an

effective date of April l, 1997. Bottr taxes have a long history within the state and are used for other

governmental purposes. The state of Washington collects both and transfers the revenues to Sound

Transit monthly. The existing administrative mechanism for collection and distribution minimizes

collection risks.

The forecasts underlying the Sound. Move financial plan assumed that growth rates for each tax

base will be lower than the historical average, but would still produce considerable growth-5.9
percent growth annually in the Retail Sales and Use Tax, and6.2 percent annually for the MVET. The

1999 financial plan revised the average annual growth rate of the Retail Sales and Use Tax base

downward to 5.1 percent, while keeping the MVET growth rate unchanged.

Sales and Use Tax Revenae Proiections

Over the ten-year initial phase, the sales and use tax is expected to generate $1,655 million total
for all of Sound Transit (1995$).
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Historically the sales and use tax revenue growth rates have varied considerably by Sound Transit
subarea. The tax base in the south King subarea has grown steadily and at a highei average growth
rate than that of the other subareas, while the tax base of the north King subarea has grown at the
lowest rate. Between 1987 and 1998 the south King subarea was the fastest growing area of King
County, with an average 8.5 percent annual growth in the Retail Sales and Use Tax base. The south
King subarea is also the largest subarea, geographically, in King County, with a 1997 population of
453,000.

The north King subarea, by comparison, contains the cities of Seattle, Shoreline, and Lake Forest
Park, is geographically consfained and is intensely built-out, having a 1997 population of 620,000.
Between 1987 and 1998 its Retail Sales and Use Tax base grew 4.6 percent annually. Most of this
growth in revenue occurred inside Seattle, which has a thriving downtown retail core. As a whole, the
north King subarea has a much higher percenfage of the region's commercial activity than its share of
the regional population.

Table 5.3-2 contains the annual growth rate assumptions, extending beyond the initial phase to
demonstrate the stability of these revenues to repay bonds.

Table 5.3-1
Systemwide Fare Revenue and Farebox Recovery Ratio by Segment

Revenues and Costs (1995 $ in Millions)

Description of Segment by Alternative
Year 2020

snrr.-*l"o"ilr -Annual,iinxsoaraings Revenue'

Farebox

"t#H" 
RecoverxRatio

o
133,000 $28.4 42.O 68

106,100 $21.0 U.3 86
76,900 $r5.2 25.s 60

MOS C N.E.45ftto Lander 87,3@ $17.3 2t.5 80
Northgate to SeaTac Segment Altematives2

Northgate to SeaTac Baseline Alternative 149,000 $31.5 $50.2 63

Preferred and Minimum Operating Segment Alternatives
Pref. N.E. 45e to SeaTac
Alt.
MOS A N.E.45frto McClellan
MOS B Capitol Hill to Henderson

B2.l Seattle Center via High-Level Bridge 119,000
82.2 Seattle Center via Portage Bay Tilnnel 125J00

$25.1 $52.s
$26.4 $51.8

48
51

Cl.1 At-grade Center of Lander St. w/ Beacon
Hill Station

156,200 $33.0 $so.s

E2
E3

Interurban Ave. S.

MLK Jr. Way S. 150.600

148,300 $31.3
$31.8

$5s.1
$53.7

57
59

Not€: ' Assumes average fare revenue per rider of $0.69 in 1995$ for SeaTac to Northgate systerns, $.70 for SeaTac to University Disaict,
and $0.65 for minimum operating segments.

2 Only altematives which result in a greater than 1 percent point of difference from the baseline recovery ratio of 63 percent are displayed
here.

Table 5.3-2
Growth Rate Projections for Sound Transit's Sales and Use Tax Revenues

Sales & Use Tar fNominal)
Annual Growth Rate (%)

1998-2000 2001-2005 2006-201a 2011-202r

Sound Transit Total

Retait 541st and Use Tax revenue assumptions for the north and south King subareas and for the
Sound Transit district as a whole are shown below.

4.9
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Table 5.3-3

Sales & Use Tax Revenue Proieetions by Subarea (f 995 $ in Millions)

Sales & Use Tar
TotaI

1997 1998 t999 2000 2001 2002 2003 2004 2005 2006 t997-
2006

North King

Souft King

Total, Sound Transit

Note: These projections are from the Sound Move plan and assume tbe same growth rate in all subareas.

Sales and use tax revenues to date are running slightly ahead of projections, after accounting for
the April 1997 start date (Sound Movehad assumed the taxes would start being levied in January

1997\. For the entire initial phase planning period, Retail Sales and Use Tax revenues are now

projected to be $117 million (1995$) higher than the original plan. This increase is due primarily to a

slight understatement of the initial tax base and the use of conservative growth assumptions through

1997.

Motor Vehicle Excise Tax Revenue Proiections

Over the ten-year initial phase, the MVET tax is expected to generate $444 million for all of
Sound Transit (1995$).

Between 1975 and 1992,the MVET base grew at an average annual rate of 11.4 percent in the

four-county Puget Sound region, reflecting a strong grcwth in automobile ownership rates and a 7.6

percent annual increase in the average automobile price. Berween 1998 and202l, the growth rate in
Sound Transit MVET collections is projected to be about half the regionwide historical rate, or 5.8

percent annually. Auto ownership rates are projected to continue to rise as they have in the past. Auto

ownership rates are commonly reported as the number of cars relative to the number of people aged?O

to 64 in the population. In 1975 this rate was 0.86 automobile per person aged20 to 64; it rose to 0.97

in 1,993; it is projected to rise to 1.07 by 2O20. The reduced growth rate projected for the MVET
reflects a projected decline in the growth of the driving age population to only 0.7 percent a year by

2020.
Table 5.34 contains the annual growth rate assumptions, extending beyond the initial phase, to

demonstrate the stability of these revenues to repay bonds.

Table 5.34
Growth Rate Proiections for Sound Transit's NIVET Tax Revenues

34 43

22 3l
118 159

47 48 $441

35 37 321

181 186 1,655

44

32

164

44 44 44 45 46

32 32 33 33 34

166 166 168 r7l 176

Annual Growth Rate Assnmptions (%)
LVET Tax (Nominal)

1998-2000 2001-2005 2006-2010 2011-2021

Sound Transit Total

The MVET collected to date is almost exactly as projected in Sound Move, after accounting for
the April 1997 startdate. In 1998, the first full year of tax collections, Sound Transit collected $46.3

million (nominal$) in MVETrevenues. The original projection for 1998 was $44.6 million. Subarea

tallies of MVET are recorded by the DeparUnent of Revenue (DOR), depending on the taxpayer's

extended zip code (i.e., zrp-plus-four). Likewise, the current projection for the entire planning period

-$443.7 
million (1995$) - is not significantly different from the original projection in Sound Move

($4+g.t million). Subarea revenue projections have been modified, however, based on revised tax

base estimates that reflect actual collections. Previously, Sound Transit had to rely on per-capita

5.76.15.5
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allocations of the MVET base to subareas. Now, with DOR reporting tax collections by subare4 using
a taxpayer's extended zip code, a more accurate accounting of MVET revenue by subarea is possible.

Table 5.3-5
MVET Tax Revenue Projections by Subarea (1995 $ in Millions)

L997 1998 1999 2000 200r 2004 2005 2006 Total
1997-
2006

North King

South King

Sound Transit

124

51

444

O th er Revenu e S ourc es-B o nds

Sound Transit anticipates issuing $1,102 million in bonds (1995$) between 1997 and 2006, with
bond proceeds funding approximately 29 percent of the overall capital program. To date, Sound
Transit has issued $350 million in bonds. The anticipated total bonding anount is relatively
conservative in relation to other New Start projects. It is also far below Sound Transit's statutory debt
limit, which is 1.5 percent of assessed valuation within the Sound Transit district (giving a bonding
capacity of approximately $2.6 billion in 1997). Further evidence of the conservative nature of the
bonded debt is provided by the coverage ratio. In 2007, the year after completion of the capital
prograrq net revenues will exceed annual debt service by a factor of 2.6. Due to revenue growth, the
coverage ratio is expected to grow to 6.3 by 2021. The financial plan also provides for adequate
coverage during the construction period-the minimum average ratio is 2.4 in20O6.

Within subareas, bonding is not allocated to individual projects. Rather the bonding required is
determined by balancing expenditures with all other sources of revenues, keeping within the subarea's
ability to repay the bonds from its share oflocal tax revenues

Ability to Use Additional Debt Financing to Cover Shortfalls or Higher Costs

The financing plan assumes that all projects implemented by Sound Transit will be financed on a
consolidated regional basis. Any bonds that Sound Transit issues will be secured by a pledge of the
Retail Sales and Use Tax and MVET revenues collected within the district as a whole. Sound
Transit's ability to weather negative financial outcomes must be evaluated on a regional basis.
Because each subarea must generate adequate revenues to cover its share of bond repayments,
negative outcomes could affect individual subareas differently, requiring a restructuring of subarea
capital plans.

Sound Transit could implement several strategies to address negative financial outcomes;
increasing bonding is just one of them. This analysis is presented to illustrate the flexibility of Sound
Transit's Board to alter the financial program to respond to worst-case scenarios. Like any other major
action of the Board, it would require a two-thtds majority vote to change the financial policies that
guide bonding limits.

The financial policies adopted by the Sound Transit Board require a minimum 1.3 net coverage
ratio (i.e., the ratio of pledged revenues, less O&M cost, to debt service) for financial planning
purposes. Second, Sound Transit has a non-voted debt capacity of 1.5 percent of the assessed
valuation (AV) within its district. Although Sound Transit's AV has not been officially tallied, a
reasonable estimate can be developed from the AV in each of the counties lying partially within the
Sound Transit district, and allocating the countywide AV on a per capita basis. In 1997, the total
estimated AV was $171 billion, which translates to a non-voted debt limit of $2.6 billion.

Sound Transit could, theoreticalln absorb large losses in income without violating the basic
constraints on its debt capacity because the ongoing operating costs (rost-2006) are much lower than
the capital costs. After 2006, capital costs would be limited to replacement reserves, unless voters
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approve future extensions to expand the system. The main effect, should Sound Transit have to issue

additional debt, would be a reduction in financial capacity for subsequent expansion of the system.

Federal Funding

Section 5309 New Start Funds

Section 5309 New Starts funds are discretionary federal funds available for new fixed guideway

systems and extensions to existing fixed-guideway systems. A New Starts project can receive funding
authorization by having an earmark in an authorization act, or by having a non-earmarked

authorization committed to itby the FTA in aFull Funding Grant Agreement (FFGA). The FFGA is
the principal means FTA uses to manage New Starts projects. The FFGA is a contract befween the

FTA and the local agency that defines the project. The contract includes cost and schedule; sets a

maximum level of federal financial assistance (subject to appropriation); establishes the terms and

conditions of federal financial participation; covers the period of time for project completion; and

helps manage the project in accordance with federal law.

Even with an FFGA, a project needs to have funds appropriated annually to receive New Start

funds. Sound Move assumed a total federal funding level, over the ten-year life of the plan for light
rail, commuter rail and express bus, of $727 million (1995$). Of this amount, $550 million (1995$)

was assumed for construction of the capital costs of light rail. The $550 million in total federal dollars

converts to $694 million in year-of-expenditure (YOE) dollars. Achieving this federal funding level

would require receiving funding over two or more authorization cycles.

Table 5.3-6 compares Sound Move assumptions for the light rail project, and the projected

requests that would allow an alternative costing up to $1,850 (1995$) million to be constructed. As
Table 5.3-6 illustrates, such an alternative would require an additional $249 million in year-of-

expenditure federal funds beyond those assumed in Sound Move. Achieving this federal funding level
within a ten-year time frame would require higher annual federal appropriations than have ever been

appropriated to any single project over the same period. Historically, light rail projects have rarely

received annual New Starts apportionments in excess of $ 100 million regardless of the amount of the

total Federal commitment. To achieve this funding level, Sound Transit would anticipate requesting

appropriations that extend beyond the project construction period. Therefore, Sound Transit would
need to develop interim financing options, including pledging local dollars to interim borrowing costs

in anticipation of federal funding in future years, a scenario that is within Sound Transit's financial
capacity.

Table 5.3-6
Central Link F'ederal Funding Assumptions, Baseline and Request (Noninal$ in Millions)

1997* 1998* 1999* 2000 2001 2002 2003 2004 2005 2006 Post 2006 Total

o

Baseline: Financial Plan

Sound Move 0

Goal: Request

preferred O

alternative

tt4100

100100

ll097

100

91

70

75

70

74

70

$ 694

$ 943

Note: The preferred alternative numbers reflect actual appropriations for these yets. Sotmd Move numbers are converted from
1995$ to nominal $ using the most recent inflation forecast

Other tr'ederal Funding

Sound Transit qualifies for funding under a broad range of federal prograrns, not only for light rail
but for its bus, HOV, commuter rail, and community connections projects as well. Federal funding
may also be available for associated projects, including joint developmenl but no assumptions are

made in this analysis about specific projects, programs, or amounts. No assumptions are made

regarding federal operating assistance.
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t Statefunding

No state of Washington funds are assumed. in the Central Link Light Rail project.

5,4 SOURGES AND USES OF FUNDS

The following tables show sources and uses of funds for all of Sound Transit and demonstrate the
financial ability of the agency as a whole to support its programs. The financial policies call for
maintaining a minimum of two months operating reserve and a $10 million minimum cash balance in
the general fund. Sound Transit is expected to end its first ten-year phase with approximately $I24
million in reserves (nominal$). Additionally, substantial capacity remains for new investments in
future phases, should the region's voters decide to expand or enhance the initial phase programs.

Table 5.4-1
Sources and Uses of Funds by Program, For All of Sound More (Nominal$ in Millions)

Sources Uses

Local taxes

Grants*

Bonds

Operations

Interest

Total sources

$ 2,56s

r,055

1,61I

131

83

$ s,44s

$ 789

t,u6
2,703

236

347

124

$ 5,445

Sounder Commuter Rail

Regional Express Bus

LinkLightRail
Regional Fund Activities

Debt Service

Reserves

Total uses

Note: * Excluding $349 million of Link grants expected after 2@6. Numben reflect Board-approved preferred altemative financial
plan.

5.5 OPERATING STATEMENT AND SOURGES AND USES OF FUNDS

The long-term financial picture for Sound Transit is presented in the financial statements in
Appendix N, Operating Statement and Sources and Uses of Funds. Because the program is financed
primarily from local taxes, and because the tax rates were set with a mind towmd financing extensions
to the system, alarge positive cash flow is anticipated in the year immediately following completion
of the Sound Move capitalprogrcm.

5.6 RISKS AND UNGERTAINTIES

Federal Funding

The most significant risk associated with the funding plan for Sound Transit's Central Link is the
possibility that sufficient federal New Start funds would not be authorized or appropriated for the
project. Until Sound Transit has negotiated an FFGA with the FTA, there are no guarantees that the
funds projecteA in Sound Move will be forthcoming. If the New Start funds authorized and
appropriated are significantly below those projectedrn Sound Move, Sound Transit's options would
include: seeking other federal funds; issuing additional debt; extending the project schedule;
redesigning elements of ttre project to cut costs; or defining a minimum operable segment ttrat is
shorter than the full project.

Even if Sound Transit is successful in negotiating an FFGA for the projecq it is unlikely that
Congress would appropriate New Starts funds for the project at the exact rate required to match annual
project expenditures by Sound Transit. In this case, interim borrowing would be required in
anticipation of future appropriations. The costs of this interim financing would increase the cost of the
project, which could then be covered by additional borrowing to be repaid from local tax revenues. ff
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the funds identified in the FFGA were never appropriated, (which is an unlikely worst-case scenario),

Sound Transit would need to repay any interim borrowing from local tax revenues.

Local Revenues

Another risk is that local tax revenues from the Retail Sales and Use Tax or the MVET, or both,

will be lower than projected. Historically, both tax bases have outpaced inflation. Between 1975 and

1995, the Retail Sales and Use Tax base grew at an average annual rate of 9.04 percent, and the

MVET base grew at an average annual rate of 10.8 percent. These compare to a 5.6 percent average

annual growth in the Seattle CPL

The sales and use tax is sensitive to economic downturns, and the Seattle economy has been

cyclic in the past. For example, whereas this tax base grew ata9.9 percent average annual rate

between 1985 and 1990, the annual growth rate fell to 4.0 percent between 1990 and 1995 as the

Seattle economy climbed slowly out of the 1990-1992 recession. The MVET is less sensitive to

economic downturns, since it is levied on the entire base of registered vehicles, rather than only new

purchases. Between 1990 and 1995, the MVET grew at an average annual rate of 5.4 percent.

Forecasts of these tax basis derive from regression models, are tied to a regional economic

forecast. These economic forecasts include variables such as personal income, unemployment,

building permits, inflation, and driving age population. These forecasts, which serve as independent

variables to the tax base models, have been and will continue to be refined by Sound Transit as more

history becomes available, and as the economic outlook changes. Given the conservative nature of the

projected growth rates in local tax revenues, it is unlikely that local tax revenues will fall significantly
below those projectedin Sound Move.

Initiative 695 (I-695) which has been certified for November 1999 ballot, repeals the state Motor
Vehicle Excise tax (MVET) and would require voter approval for new or increased taxes or fees

proposed by state, county, or local governments. I-695 does not expressly repeal Sound Transit's

statutory authority to impose its MVET. However, I-695 would repeal the valuation schedule defined

the taxable value of each vehicle. This is the basis for determining Sound Transit's share of the voter
approved 0.3 percent MVET. Sound Transit is working with the Departrnent of Licensing and expects

to resolve issues related to continued collection of MVET, should I-695 be approved by the voters.

Construction and Rights-of-Way Costs

An additional risk is the constuction and/or right-of-way costs will be higher than anticipated,

due to unforeseen or adverse construction conditions-ranging from site problems to weather

conditions-or unanticipated inflation resulting either from changes in the region's economy or
project delay. Unanticipated construction inflation would be apparent when construction bids are

opened, if not before. Unanticipated inflation of right-of-way costs would be apparent at the time

property is purchased. Unforeseen conditions could arise at any time during the construction period.

The further along the project when potential cost overruns appetr, the greater would be the potential

financial impacts. Additional delays to redesign or restructure the project could result in additional

inflation-related construction cost increases. However, the options available to Sound Transit would
be the same as for other risks: redesigning project elements to reduce costs, lengthening the project

construction period, seeking additional funds, or issuing additional debt.

Interest Rates

Another financial risk, the possibility of unfavorable changes in interest rates, could affect either

the rates at which Sound Transit borrows money or the interest received on cash deposits. The current

financial plan assumes a tax-exempt bonding rate of 6.0 percent. This rate is equal to the long-term

average borrowing rate for A- or AA- rated tax-exempt borrowers. However, the actual rate of
borrowing is likely to be higher or lower than this rate, depending on prevailing market conditions.

For example, the agency was able to issue long-term debt in December 1998 at an average borrowing

o
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rate of 4.97 percent. Sound Transit staff and the agency's financial advisors believe the 6.0 percent to
be a slightly conseryative borrowing rate assumption.

Meeting the Terms of the FFGA

Once the FFGA is entered into, Sound Transit is committed to deliver the project specified in the
ITFGA, regardless of unforeseen changes in its financial position such as reduced revenues or
increased costs. While Sound Transit's Board would have policy options, Sound Transit would have
the ability to issue additional debt to cover a major financial shortfall.

Ridership and Operating Revenae

The operating revenue budget for Link light rail assumes approximately 55 percent of the annual
operating costs will be covered by passenger fares. Current projections indicate that the actual fare
recovery ratio could be as high as 68 percent for the preferred alternative. Factors that could lower
this percentage include: a fare policy that sets lower fares than assumed in the projections; lower
ridership; and higher operating costs. The 1999 Financial Plan assumes in 2007 (the first year of fulI
operations), fares will be about 5 percent of the total subarea revenues in the north King subarea and
about 10 percent of the subarea revenues for the south King subarea. Therefore, ridership, and
consequently fare revenues, lower than forecast would have only a small impact on total subarea
revenues and would not jeopardize Sound Transit's ability to operate light rail. Similarly, on an
ongoing basis, Sound Transit's total system operation requires about 30 percent ofits projected
income looking into the future. A significant increase in light rail O&M costs would not jeopardize
the system's ability to operate.

5.7 CONCLUSTONS

Sound Transit will have adequate financial resources to build and operate light rail within the ten-
year initial phase, provided it receives federal funding consistent with the Financial Plan assumptions
or has the assurance, through an FFGA, of receiving the funds in future years. The financial analysis
of the Central Link Ught Rail project is consistent with the ability to deliver the program within
budget.

The total cost of the lowest cost alternatives are within Sound Transit's costs affordable with
culTent revenue for light rail, and there may be room in the Sound Moue budget for the Board to select
other than only the lowest cost alternatives. However, the total cost for the preferred alternative, as

identified by the Board after the release of the Draft EIS, exceeds the costs affordable with current
assumptions regarding local revenue and federal funding. This problem can only be addressed by the
Sound Transit Board, in the context of their selection of the alternative to be built, which will be made
after the release of the Final EIS. The Board has the ability to either modify the preferred alternative
to reduce costs, seek additional grants or to modify the financial policies so as to increase revenue
available to the light rail project. From an overall project standpoint or from a federal-funding
standpoint, the Cental Link Light Rail Project can be built within the revenue currently affordable by
Sound Transit .
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6. Evaluation of Alternatives

This chapter evaluates light rail alternatives relative to the goals and objectives developed for the
project. Section 6.1 describes briefly the consistency of the preferred alternative with systemwide
goals, as compared to other alternatives. Section 6.2 summarizes the project's rating according to
FIA's cost-effectiveness index. Section 6.3 evaluates the impacts and trade-offs associated with each
of the alternatives on a segment-by-segment basis. Section 6.4 evaluates impacts and trade-offs
associated with the maintenance base sites. (Note: All costs in this chapter are in 1995$)

6.1 SYSTEMWIDE EVALUATION

Light rail is one element of a ten-year, $3.9 billion regional investment in High-Capacity Transit
(HCT). It would provide a fast, reliable, cost-effective transportation alternative for over 38 million
riders a year to travel to and from destinations in the region's densest central corridor. Below, the
preferred alternative and the other length alternatives are reviewed for their potential to meet the goals
established for the project, identified in Section 1.3.3.

Transportation Goal: Enhance Mobility

Objective: Provide an effective, high-qualify transit system

A few years after opening day, the preferred alternative for the light rail line is projected to carry
nearly 110,000 daily riders, which would make it among the busiest light rail lines in North America.
By the year 2020, the preferred alternative would carry 133,000 daily riders. An extension of the
preferred alternative to Northgate would carry up to 156,400 riders by 2020. MOS A (N.E. 45ft Street
to Mcclellan) would carry 106,100, MOS B (Capitol Hill to Henderson) would carry 76,900, and
MOS C (N.E. 45th Street to Lander) would cany 87,300. Compared to riders on bus service operating
in congested and ever-worsening traffic conditions in the corridor today, light rail's riders would
experience average travel time savings of 9 to 18 percent. Because light rail would generally operate
in its own right-of-way, service is expected to be reliable. During peak periods, Sound Transit expects
light rail to operate in a 95 to 99 percent on-time range, regardless of traffic conditions on the
surrounding roads and highways.

Objective: Design a system to accommodate future extensions and expansions

The design of the preferred alternative would allow extensions north to Northgate, and continuing
north to Snohomish County from Northgate. The line can also be extended south from SeaTac to
Tacoma, east from downtown Seattle across Lake Washington on I-90 or SR 520, and east on I-405
from SR 518. Local funding for the extensions in future phases would require a vote of the region's
citizens. All of the MOS alternatives were developed to accommodate further expansions.
Objective: Integrate services and fare policies with local transit providers and provide
convenient connections

Sound Transit has been working with all of the region's ftansit providers to develop an integrated
regional fare policy. The fust elements of the integrated system were introduced in fall 1999 for use
on the region's local transit and Sound Transit's Regional Express bus services. Light rail stations are
being designed to provide convenient transfers to other tavel modes. Depending on the station, other
modes include local and regional bus, commuter rail, Amtrak, park-and-ride, ferries, airline, monorail,
walking and bicycling. Through workshops between Sound Transig local jurisdictions and communify
groups, initial definitions of each station's access needs were developed. These efforts will continue
through final design.
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Objective: Enhance transportation equity

Light rail and all of Sound Transit's investments would greatly enhance the transportation access

and mobility options of the transportation disadvantaged, including those who do not own cars and/or

cannot drive because of age, economics, or disability. The preferred alternative and the other project

alternatives are designed to meet this objective; since the Draft EIS, additional design modifications

have been proposed to improve access to and around light rail facilities, particularly in at-grade

sections of the route. The MOS alternatives do not all serve sections of the conidor with the highest

concentrations of low income persons; of the shorter alternatives, MOS B provides more

transportation benefits to low income persons.

Environmental Goal: Preserve Environmental Qual@

Objective: Minimize potential adverse impacts to the natural and built environment

Through the development of the EIS, potential adverse impacts to the environment have been

identified for all alternatives. Sound Transit has focused on minimizing potential impacts by avoiding

project alternatives with significantly higher impacts, by modifying project designs to reduce or

minimize impacts, and by developing and evaluating potential mitigation approaches for significant

impacts. The preferred alternative would offer environmental improvements over No-build conditions

in several areas. The total miles traveled daily by vehicles in the region would be slightly lower with
light rail, as would the total number of hours the vehicles would spend in travel. Implementation of
light rail between Northgate and SeaTac would support regional efforts to reduce CO and ozone-

causing pollutants being emitted into the regional airshed. The preferred alternative is expected to

reduce regional energy use for transportation by 934 x 10e BTU per day, compared to the No-build

Alternative. The light rail construction could result in the clean-up of some existing hazardous

materials sites that would otherwise remain contaminated. Or would not be cleaned up as soon.

In most areas, the impacts of the preferred alternative are less than or the same as other light rail

alternatives considered. The ecosystem impacts of the preferred alternative would involve filling 2.13

acres of wetlands and 1.60 acres of wetland buffer, and removin g 2 acres of other wildlife habitat.

Fisheries in four locations could be impacted. The preferred alternative avoids grcater impacts to

ecosystems associated with several other routes, and incorporates design features that minimize

ecosystem impacts. The MOS alternatives would not extend to several of the segments with higher

levels of ecosystem impacts. For all alternatives, impacts could also be minimized through the use

and monitoring of best management practices @MPs). Where impacts are unavoidable, the project

would seek oppornrnities to create, restore or enhance existing habitat.

In most segments, the preferred alternative would have fewer property acquisitions and business

and residential displacement impacts than other light rail'alternatives, although these impacts would

be avoided by a No-build Altemative. Overall, the preferred altemative would fully acquire

approximately 147 properties, which is more than would occur with a combination of segment route

alternatives with the least amount of acquisitions (103) but less than half the maximum possible (348).

The preferred alternative would affect one resource that is historic and a parkland. The route would

be in areas of moderate to high probability for archaeological resources, but would affect no known

resources. All the above impacts are within the same range or lower than other alternatives.

The regional and local land use and transportation plans are dependent on HCT. Failure to

implement the project would likely reduce the ability to meet regional residential and employment

density goals. Lack of implementation would put pressure on the urban growth boundary, and would
potentially result in indirect impacts to ecosystems, water quality, air quality, and open space in other

locations.
The MOS alternatives would have fewer direct impacts to natural and built resources, but they

also offer reduced levels of transportation benefits.
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Land Use Goal: Support Regional and Local Land Use Goals and Objectives

Objective: Support adopted land use and transportation plans.

Light rail is integral to the Metropolitan Transportation Plan (MT?), which is an element of
Vision 2020,the region's integrated long-range growth management, economic and transportation
strategy. The MTP calls for "light rail service along major regional corridors interconnecting the
Seattle CBD with other regional centers in northern, eastern and southern suburban areas, as well as

north-south centers in the eastern corridor." The preferred alternative is consistent with these plans.
The No-build Alternative would be inconsistent with Vision 2020 and the MTP. King County and the
cities of Seattle, Tukwila, SeaTac and Renton have all adopted comprehensive plans with light rail-
related tansportation provisions. Urban centers identified in Vision 2020 and the MTP are located
along the proposed project routes. The preferred alternative would serve designated urban centers at
the University District, Capitol Hill/First Hill, downtown Seattle and SeaTac. It would not directly
serve Tukwila's urban center at Southcenter and would not serve the urban center at Seattle Center.
Extension of the line to Northgate would provide service to that urban center. Light rail is consistent
with local comprehensive plans in all segments, although Alternatives E2 and E3 would be most
consistent with Tukwila's Comprehensive Plan. .

Of the length alternatives, the preferred alternative and the Northgate to SeaTac alternatives are
most supportive of regional plans. MOSs A, B, and C are compatible with the regional vision, but
they do not meet the same level of regional connections.

Objective: Support pedestrian-friendly and transit-oriented development

Light rail would serve some of the densest neighborhoods on the West Coast, would support
existing pedestrian-friendly developments, and would support future transit-oriented development
elsewhere along the corridor. The cities of Seattle and SeaTac are engaged in station area planning in
cooperation with Sound Transit. Each of these station area plans is intended to support opportunities
for new mixed-use, higher-density development within walking distance of the light rail stations,
which would tend to increase ridership on the line. Lr Segments D and E, additional pedestrian
crossings and other pedestrian facilities have been proposed for the preferred alternative.

Objective: Enhance neighborhoods

Light rail would increase access and mobility and reduce reliance on the auto in the
neighborhoods it serves. The station area planning efforts mentioned above are also targeted to ensure
that stations fit.into their neighborhoods and support individual neighborhood character.

Financial Goal: Achieve Financial F easibility

Objective: Build a system within ^Sozzd Move's budget

Sound Transit will have adequate financial resources to buitd and operate the Central Unk Light
Rail project within the ten-year initial phase, provided it obtains federal funding at levels consistent
with the Financial Plan Assumptions. The total cost for the preferred alternative currently exceeds the
original Sound Move budget and exceeds the cost affordable with current revenue. This issue can be
addressed only by the Sound Transit Board in the context of their selection of the light rail alternative
to be built. The Board has the ability to either modify the preferred alternative or to modify local
financial policies so as to increase revenue available to the light rail project. From an overall project
standpoint, and from a federal funding standpoing the light rail project can be built within the revenue
currently available to Sound Transit. Each of the MOS alternatives is well within Sound Move's
budget.

Objective: Build a system that can be operated and maintained within available revenues

The projected operating budget for light rail is approximately $37.4 million a year for the
preferred alternative; this can be funded within available resources. The analysis of farebox revenues
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presented for the EIS assumes that $28.4 million would be generated annually by 2020, allowing 68

percent of operating costs to be covered by fares. The fare recovery range for other length

alternatives would range between 60 percent and 86 percent with MOS A (N.8. 45m Street to

McClellan) recovering the largest share of operating costs from fare revenue'

Objective: Build a system that is cost-effective

Light rail offers a cost-effective way to provide major new capacity in the region's most

congested corridor at a lower cost than other alternatives, including adding new highway capacity.

The HCT elements of Sound Move (light rail, commuter rail and express bus) are projected to improve

ridership while making the entire regional transit system operate more efficiently. Regional transit

modes in 2010 ander Sound Move would carry 52 percent more annual passenger miles than transit

under the No-build Alternative and 33 percent more than a Transportation System Management

(TSM) alternative. The operating costs per passenger mile would be $0.27 for Sound Move transit

services compared to $0.56 for the No-build and $0.61 for a bus-only network (Sound Transit 1997).

Light rail is a cost-effective rail technology (PB/I( 1992) and is more cost-effective than heavy rail
when evaluated on a system-wide basis. The projected FTA cost-effectiveness would range from

$10.34 (1995$) with the Northgate to SeaTac Altemative to $3.30 for MOS C'

Community Support Goal: Maximize community support

Objective: Involve the community in the project development and design process

It is Sound Transit's objective to build support through continuing the cooperative design process

with affected jurisdictions and through extensive community outreach.

Sound Transit's project development process has involved the community at every step. The

focus has been on identifying issues or concerns that can be addressed early on through changes in the

design, thus eliminating extensive mitigation and community dissatisfaction during later stages of the

project. These issues are identified through an extensive array of outreach and involvement activities.

Sound Transit's public involvement is described in Appendix B. These involvement activities include

formal agreements with the cities of Seattle and SeaTac to assist with route and station area planning.

Sound Transit has conducted numerous formal workshops and hundreds of meetings with community

and business groups and affected property owners and individuals, as well as presentations and booths

at fairs and community events. Multiple mailings have been sent to all residents, businesses and

property owners within 1,000 ft of each route under study. A project office in Rainier Valley, open to

the public, provides a convenient location for community members in that area to meet with project

staff, view plans and collect project information. Sound Transit and FTA circulated over 1,500 copies

of the Draft EIS to affected local jurisdictions, regional, state, and federal agencies, community

organizations, environmental and other interest groups, and interested individuals. Using a variety of
media targeted at communities throughout the corridor, Sound Transit published a notice of the Draft
EIS availabilrty and its public hearings. Public hearings for the project were held throughout the

region during the Draft EIS 60-day comment period (45 days is the minimum required under NEPA
and 30 days minimum under SEPA), allowing the public, agencies, and jurisdictions the opporunity
to comment on the Draft EIS to Sound Transit and the FTA. Sound Transit will continue to engage

the community in the station design process.

Objective: Enhance community support
Community support was first expressed in the strong positive vote for Sound Move in 1996. It is

Sound Transit's objective to build support through continuing the cooperative design process with
affected jurisdictions along with extensive community outreach.

Public support for the light rail project comes from an understanding of the many benefits that the

project will bring. Sound Transit has engaged the community in a continuous dialog about those

benefits in the form of door-to-door outreach, presentations to community organizations, regular
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mailings, advertisements in local media, public workshops, field trips, and participation in community
events and celebrations.

Sound Transit mailed two brochures (one describing the route and station option and one
announcing the Draft EIS and opportunities for comment) to l22,OO0 households along the
proposed routes.

Sound Transit placed newspaper advertisements to publicize upcoming forums and
opportunities to comment on the Draft EIS.

Sound Transit held three informational open houses in Rainier Valley.

Sound Transit held six community forums to educate the community on the EIS process,
major findings of the EIS and how to comment on the document.

Sound Transit aired video segments of field trips and the Draft EIS process on cable local
access channels.

Sound Transit made the Draft EIS, an executive summary, and a workbook deseribing route
and station options available to the public.

Sound Transit held five public hearings to give the the community opportunities to comment
on theDraftEIS.

Sound Transit led ten field trips to Portland Oregon and Vancouver British Columbia for
participants to see an operating light rail system.

6,2 FTA INDEX

The FTA defines a Cost-Effectiveness Index as the incremental cost per rider (a person who did
not previously ride any kind of transit), compared to a Transportation System Management (TSM)
alternative. This index is used to compare light rail projects across the country and has become an
important part of FTA's review of major transit projects. While the FTA index is important, it does
not account for many of the project's other benefits. These benefits include the long-term reduction in
public infrastructure costs and environmental benefits that would result from the more efficient land
use patterns associated with light rail. There would be mobility improvements and travel time savings
for all riders (the FTA index shows savings for new riders only). Qualitative criteria are also taken
into account separate from the cost index, since generally accepted methodologies for monetizing
these and other benefits does not exist and these factors me excluded from the captured index. The
index also does not reflect a project's financial feasibility.

Table 6.2-1
FTA Index (1999$)

a

a

Annualized Capital Cost
Annualized System Operating Cost
Inqemental Operating Cost Compared to TSM
Total Annualized Incremental Cost Compared to TSM
Annualized Systemwide Ridership
Incremental Annual Systemwide Ridership Compared to TSM

$4l3.Vl million
$500.18 million

($0.014) cost per passenger mile
$185.72 million

138.2 million riders
17.85 million new riders

FTA Index $10.40 incremental cost per new rider
Note: Central Link's FTA Index is $1O.4O per new rider for Northgate to SeaTac conidor; $3.30 per new rider for MOS C; the

range for other light rail systems recently reporting this index was $2.54 to $214.80 (FY 2000 New Starts Ratings). Link was
equal to nationwide median index score last year at $10.39 in 1997$.
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6.3 SEGMENT.LEVEL EVALUATION

6,3.1 Segment A (Northgate to University District)

Transportation Goal: Enhance Mobility

All of the alternatives in Segment A have nearly identical travel times and serve the same general

markets. Slight variations in accessibility occur depending on the station location in the Roosevelt

neighborhood.
At Northgate, station Options B and C would bring the station closer to the proposed mixed use

expansion of the regional shopping mall and provide better pedestrian and bus connections.

The alternatives in this segment would attract 15,800 to 15,900 daily boardings in 2020, or about

an 11 percent share of the systemwide total boardings.
The two tunnel alternatives that would serve the Roosevelt business district are one block apart

and would have a station located at N.E. 65b Sneet and either 126 Avenue N.E. (A1.1) or Roosevelt

Way N.E. (AI.2). The two elevated alternatives, which both have the same station location (N.E. 65e

Street and Eighth Avenue N.E.), would move the station next to I-5 and provide closer service to the

area between Greenlake and I-5, which is proposed to be zoned for high-density housing. There is an

existing park-and-ride at this location that is well used by bus riders and car-poolers. Stations at

Roosevelt Way N.E. or l}b Avenue N.E. are the most central to the business district.

All of the alternatives in this segment would provide equal service reliability because all are

completely grcde-separated or within exclusive rights-of-way. All station alternatives are either

elevated or in tunnel, so access to and from the stations would require a grade change. A1l station

locations connect to Metro bus routes, are close to bike lanes or bike routes, and are served by
sidewalks. The station options at Northgate would both be adjacent to park-and-ride facilities with up

to 1,300 spaces. Travel time savings for residents of this segment would be the second highest in the

corridor, averaging about 10 to 12 minutes for P.M. peak trips, or a2l to 24 percent time savings.

Environmental Goal: Preserve Environmental Qualtty
The major differences in environmental impacts between the various alternatives in Segment A

are associated with the choice of a tunnel or elevated route through the Roosevelt District. Most
impacts, however, can be at least partially mitigated. Of the seven major intersections in the study

area, all the light rail alternatives would cause one intersection on First Avenue N.E. to operate at an

unacceptable level (Irvel of Service ILOSI F) in 2010, and another to operate unacceptably l;l-2020
(LOS E). These intersections would operate acceptably in 2010 with the No-build altemative.

However, one of the intersections would degrade to LOS F with the No-build alternative in 2020. The

impacts of the tight rail alternatives can be mitigated. From 10 to 18 on-street parking spaces and 140

and 196 off-street spaces would be displaced in all alternatives. Near the Roosevelt Station, all
alternatives would have the potential for hide-and-ride parking by rail commuters parking on

neighborhood streets.

At Northgate, station Options B and C would result in gteater commercial displacements, while
Station Option A would result in minor impacts to wetlands near Thornton Creek. Substantial

redevelopment and increased density could occur around any ofthe Roosevelt Station alternatives.

The relatively few displacements that would occur would not change land use patterns in the

area. Alternative A2.1 would displace 10 existing land uses, including eight housing units. The other

alternatives would acquire three to seven parcels and no housing.
Alternative A2.2, the elevated route, would affect views of the Olympic Mountains and Green

I:ke from Rainbow Point Park and some nearby residences. Both 42.1 and A2.2 would cross

Ravenna Boulevard, a city park and historic resource, in an elevated configuration.
Under all alternatives, light rail and traffic noise impact would be mitigated, with no significant

residual impacts. After mitigation, the elevated routes would have no vibration impacts (A2.2) or
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vibration impacts on just one building (A2.I). The tunnel routes, after mitigation, would cause

vibration impacts at four to nine buildings.
The consffuction impacts of the alternatives would vary. The routes elevated along Eighth

Avenue N.E. (A2.1 and A2.2) would have localized consffuction noise and disruption impacts all
along the elevated portions of the routes. For the two routes that tunnel under the Roosevelt District
(A1.1 and A1.2) the station (either under 12ft Avenue N.E. or under Roosevelt Way N.E., south of
N.E. 65th Street) could be constructed using cut-and-cover techniques; this process would be
disruptive to the adjacent business district and would affect traffic circulation during the construction
period.

Lund Use Goal: Support Regional and Local Land Use Goals and Objectives

The light rail alternatives and all of the proposed station locations are consistent with the City of
Seattle's comprehensive and neighborhood plans and with the Northgate Area Comprehensive Plan.
The Northgate shopping mall owners are proposing to redevelop the properties into an enlarged
shopping mall with new, high-density housing, office, and hotel development. This redevelopment
would reinforce Northgate as a strong regional urban center and support light rail transit. The
Northgate Station Options B and C would most directly integrate with the new development.

Each of the Roosevelt Station alternatives would serve the Roosevelt urban village and
commercial district. Alternatives Al.1 and A1.2 would place a tunnel station in the center of the
commercial district. In alternatives A2.l and A2.2, the elevated station would be about three blocks to
the west and closer to the Greenlake neighborhood.

Financial Goal: Achieve Financial Feasibility

Segment A is not funded for constructionin Sound Move and would be constructed in the initial
phase only if additional funds are secured. The cost range in Segment A is from $303 million to $391
million. Both of the route alternatives that emerge from a tunnel to an elevated station near I-5
(Alternatives A2.1 and A2.2) cost less than the longer tunnel under the Roosevelt business district
(Alternatives A1.1 and Al.2). The lowest cost alternative, A2.2 (Eighth Avenue elevated) reflects the
savings gained from having the shortest tunnel length. There are no significant differences in
operation and maintenance (O&M) costs for the different alternatives in this segment.

Sammary of Trade-otfs

Trade-offs in this segment involve the station location at Northgate, and the profile and station
location in the Roosevelt neighborhood. Ridership and service levels are not significant
distinguishing factors in the choice of alternatives or station options in this segment. The tunnel
alternatives (A1.1 and Al.2) would have the highest cost and the Eighth Avenue Elevated (A2.2)
would cost the least.

Northgate Station Options B and C (east location) would best serve the mixed-use expansion of
the regional shopping center, although it would have greater commercial displacements. Option A
would have less effective pedestrian-bus connections and woul{ resul.t in minor impacts to wetlands
near Thornton Creek. A station at Roosevelt Way N.E. (AL.2), or 12^ Avenue N.E. (A1.1), would be
the most centrally located site for the Roosevelt business district. The elevated station (A2.I or A2.2)
would be closer to the existing park-and-ride lot and the Greenlake neighborhood, and would have the
potential to serve the Roosevelt as well as the Greenlake area and an area of future high-density
residential development.

Alternative A2.1 would remove six homes along Eighth Avenue N.E. and require additional
displacements at station entrances (total acquisitions would be ten properties). Alternative A2.2may
obstruct views from Rainbow Point Park and some residences along I-5. Both tunnel alternatives
(A1.1 and A1.2) would have similar vibration impacts (four to nine properties), and the short, elevated
alternative (A2.1) would impact one property. The tunnel alternatives (A1.1 and A1.2) would require
four to six acquisitions. Cut-and-cover construction for the tunnel stations in the Roosevelt
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commercial area (A1.1 and A1.2) would be the least expensive options but would cause the greatest

disruption during construction.
The preferred alternative does not include an extension of the light rail to Northgate in the initial

phase. However, an extension to Northgate would increase overall daily system ridership by 23,000

in202O.
The 15,800 to 15,900 daily boardingsn2O2O in the Norttrgate-to-University-District segment

make it potentially the third highest ridership segment in the system. Systemwide ridership without
service to Northgate is projected to be about 133,000 daily boardingsby 2020, but with Northgate it is
projected to be about 149,000 daily boardings. Northgate is a major regional destination as well as a

significant transfer point for riders from the north.
Extending the line to Northgate would significantly reduce the long-term impacts of removing the

buses from the DSTT and returning them to surface streets, as some of those buses would be replaced

by light rail service from Northgate. It would also provide an opportunity to provide more efficient
feeder bus connections outside of the University District and downtown Seattle.

Long term, it would be less expensive to construct a tunnel to a portal point north of the

University District in a single phase, as compared to coming back in a subsequent phase and

connecting to the tunnel while operating service in the already completed portions. The operating

savings would also be less.

For several reasons, Norttrgate makes a better interim terminus to the light rail line than N.E. 45ft

Street. Northgate already has a major bus transit center to support connections to light rail, while the

density of activities around N.E. 45t! Street (University buildings, churches, commercial and retail
buildings) and the limited street right-of-way widths there would make it very difficult to expand the

already extensive network of buses serving the University District bus tansit hub. Norttrgate is

currently served by park-and-ride facilities that would allow people who come from north King
County neighborhoods where bus service is not convenient to access the end of the light rail line; there

is no possibility of providing park-and-ride spaces at N.E. 45ft Street.

6.3.2 Segment B (Universityr District to Westlake Station)

Transportation Goal: E nhance Mobility

Ridership and Markets Served

The preferred alternative (Bla) with a Capitol Hill route would serve the highest density

residential neighborhoods in the region, and the third largest employment center. By 2010, First
HilVCapitol Hill is expected to become the region's second largest employment center, with slighfly
more jobs than the University District. The Seattle Center routes @2.1 and B2.2) would serve a

strong but smaller employment market and a much smaller number of residents; however, it would
serve a major regional arts, recreation and sports destination. With a Capitol Hill route, Seattle Center

visitors could connect to the hght rail line via the Monorail at Westlake Station.
The preferred alternative in Segment B would account for about 46,200 daily boardingsby 2O2O,

or about 35 percent of the total system boardings. The preferred alternative includes the second

highest ridership station, Capitol Hill, with about 15,300 daily boardings by 2020. Alternative Blb,
which would include a Roy/Aloha Station, would have 400 more riders in the segment.

The Seattle Center alternatives would account for about 32,(D0 to 36,000 daily boardings in2O2O,

and would result in an overall reduction in system ridership by 24,0O0 to 30,000 riders, compared to

the Capitol Hill tunnel.
Eliminating Convention Place Station would result in a slight increase of riders systemwide

because the decrease in accessibility is balanced by the overall reduction in travel time for riders

traveling through because of one less station stop. Most Convention Place Station ridership would
shift to Westlake Station (which is captured in the Segment C ridership projections). However,
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eliminating the Convention Place Station would make light rail access to the Convention Center and
the Denny Triangle neighborhood less convenient.

Reliability and Travel Time

All of the alternatives in this segment would provide equally reliable service because they are
completely grade-separated. The travel times on the Seattle Center alternatives would be about one
minute longer than for Capitol Hill, because the routes are longer and there is an additional station.

The travel time savings for residents in this segment would be higher with the preferred
alternative, with savings averaging about 7 minutes for the P.M. peak trips or a 16 percent savings.
The Seattle Center alternatives would provide an average 6 minutes, or 13 percent, tavel time savings
for the same trip.

Environmental Goal: Preseme Environmental Quality
The preferred alternative would have the fewest environmental impacts of alternatives in segment

B, with impacts occuring primarily near station areas. The preferred alternative would acquire the
fewest properties, with impacted properties clustered around station entrances; some loss of parking
would occur in station areas. The project could support substantial redevelopment and increased
density in the N.E. 45ft Street and Campus Parkway Station areas. The preferred alternative (as well
as Alternatives Blb and.B2.2, and to a lesser extent B2.l), could impact sensitive research at the
University of Washington Physics and Astronomy Building, due to electromagnetic interference and
vibration, although these impacts can be mitigated. Of the two options considered by the preferred
alternative for the N.E. 45'Station, Option B, which would be east of 15m Avenue N.E. avoids
parking, street closure and property displacements that would occur with Option A.

The preferred alternative also includes several options for a Capitol Hill Station. All options
would displace several retail and commercial businesses at station entrances. The cut-and-cover
construction methods proposed for the stations at Nagle Place and at Broadway (Options B, C and D)
would be more disruptive than a deep mined station option (Option A). The Broadway options would
involve temporary lane closures of up to a block and a half of business frontages during construction.
The preferred alternative's First Hill Station (Option B) avoids visual impacts that Option A would
have to the historic Ga:rand Building at Seattle University.

The preferred alternative would close the Convention Place Station. Other alternatives could
consider reconstruction of the Convention Place Station, which would likely require the closure of
Pine Street during construction, and temporarily sever a major bus and general purpose traffic link
between downtown and First HilVCapitol Hill. Increased congestion on adjacent streets and longer
travel times, particularly for bus riders, would occur.

The greatest environmental impacts within this segment are associated with Alternative B2.1 and
the construction of a new high-level bridge across Portage Bay, which would result in 2l ptoperty
acquisitions (including 41 individual residential units), park impacts, and several noise and vibration
impacts. Mitigation would be required to minimize noise impacts on 23 buildings; vibration impacts
would remain for two buildings after mitigation, out of 25 buildings requiring mitigation. Alternative
B2.1 would result in visual impacts to the residential area north of Portage Bay from view blockage
and a visually incompatible elevated structure. Along Campus Parkway, the mature trees known as

"Campus Grove" would be removed from the center of the parkway. This altemative would also
require the removal of the University Friends Meeting Hatl, an historic structure.

Alternative 82.2, the Seattle Center via Portage Bay Tunnel, would also displace 21 properties.
B2.2 would have no noise or vibration impacts after mitigation.

Land Use GoaI: Support Regional and Local Land Use Goals and Objectives

Alternative B1, the prefened route identifiedin Sound Move, is compatible with City of Seattle's
Comprehensive Plan, neighborhood plans, and with the relevant master plans for the major education
and medical institutions in the corridor. Alternative 81 would serve the Capitol Hill urban center,
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while Alternative routes B2.1 and B2.2 would provide light rail service to the Seattle Center urban

center. The Capitol Hill Station options would all offer similar opportunities for redevelopment. The

draft Denny Triangle Neighborhood Plan, scheduled for adoption in L999, identifies the Convention

Place Station as an important transportation destination for that neighborhood. The preferred

alternative would close the Convention Place Station, and all alternatives would involve substantial

changes to the two-block site, including potential for redevelopment.

F inancial GoaI : Achieve F inancial F easibility

The preferred alternative in Segment B would cost $862 million, not including the difference in

station options at N.E. 45e and Capitol Hill. The cost range for all alternatives in Segment B is from

$794 million to $975 million. The reconstruction of the Convenfion Place Station would add $59

million to either of the Seattle Center alternatives or to the Capitol Hill Tunnel alternative. Other cost

differences reflect the presence or absence of mezzanines in subway stations and the depth of
tunneling.

The two Seattle Center alternatives without the Convention Place Station are lowest in cost

primarily because of less tunneling. The Seattle Center via High-level Bridge alternative (B2.1) is

slightly longer than the Seattle Center via Portage Bay Tunnel alternative @2.2\, and it has additional

costs associated with the bridge and the necessary property acquisition and street rebuilds on the

approaches. However, the Portage Bay Tunnel alternative @2.2) has higher costs associated with the

mined station at N.E. Pacific Street and 15m Ave. N.E., compared to the cut-and-cover Campus

Parkway Station that would be built with the HighJevel Bridge alternative (B2.1).

The 82 Alternatives to Seattle Center, because of their longer lengths, would add significant

annual O&M costs in this segment, ranging from $1.6 to $2.3 million, or about a 4 to 5 percent

increase in the annual operating budget. Because of their lower ridership, they would contribute about

$6 million less to annual fare revenue. The combination of higher O&M costs and lower fare revenue,

would reduce the systemwide share of operating expenses covered by fares from about 63 percent to

about48 to 51 percent.

Summary of Trade-offs

The preferred alternative has the lowest impacts of the Segment B alternatives, and it avoids the

environmental impacts associated with AlternativeBZ.l (vibration, historic, visual, parks, and

residential and commercial displacements).

The preferred alternative has a higher construction cost than the least cost options for the Seattle

Center route alternatives, but it has significantly higher ridership both within the segment and

systemwide. The preferred alternative would cost $862 million, which is more than the Seattle

Center routes (82.1 and 82.2) without a Convention Place Station. The preferred alternative would

have 39,400 riders in Segment B in 2010 and 46,200by 2020. This would result in systemwide

ridership of about 24,000 to 30,000 more daily riders than the Seattle Center routes and a segment

ridership with 12,000 to 15,000 more daily riders.

The Convention Place Station would cost $59 million without any gain in ridership.

The station options at N.E 45s Street involve a number of trade-offs between impacts and

effectiveness. Options B and C would have higher costs than Option A (the shallow station). Option

C would be physically closer to the commercial center of the University District, offering better transit

and pedestrian connections to the area. However, it would close a street displace several properties

and off-sfieet parking, and have the greatest construction-period impacts including the temporary

displacement of a 120-unit aparftnent building. Option B would be located to the east of 15'Avenue
N.E., avoiding many of the property and construction impacts of Option C. It would offer less

effective pedestrian connections to businesses and transit along University Way N.E., but would serve

the UW campus more directly.
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The cut-and-cover Capitol Hill Station options for the preferred alternative would have lower
costs than a mined station. All alternatives for a Capitol Hill Station would involvi: property
acquisitions at station entance areas. Construction impacts would be of longer duration and would
affect more properties with the shallower cut-and-cover station options. The Nagle option (Option D)
avoids the traffic and construction disruption that would occur along Broadway with Options B and C,
but it would displace more businesses, residences, and off-street parking, and it would impact the
historic Lincoln Reservoir site.

6.3.3 Segment G (Westlake Station to S. McGlellan Street)

Transportation Goal: Enhance Mobility

Ridership and Markets Served

With a Northgate-SeaTac light rail line, Segment C would contribute about 40 percent of the total
systemwide riders, with about 59,100 to 67,@0 daily boardings in 2020 (the larger number is segment
ridership with a Beacon Hill Station). The two busiest stations on the entire line would account for
hvo-thirds of this ridership, with 22,800 daily boardings at Westlake Station and 16,600 at University
Station, even without the potential Beacon Hill Station.

Although the different alternatives in this segment would serve different markets south of
downtown Seattle, most of this segment's boardings are in the DSTI. Of projected boardings in this
segment south of the International District Station, the largest gains occur with the preferred
alternative and other Cl routes that would have a Beacon Hill Station. The Beacon Hill Station would
contribute about 4,400 daily boardings, more than any other station south of downtown Seattle, and
would increase systemwide ridership by 4,500 daily boardings. The lowest ridership in this segment
is for the Royal Brougham Station, which would generate 500 daily riders, except during stadium
events when it would be a high ridership station, and the Poplar Place Station with Alternative C2.4,
which would generate 600 daily boardings.

Reliability and Travel Time

In the northern part of this segment, all of the alternatives would be in the DSIT, providing
equally reliable service through downtown Seattle. South of downtown, Alternative C 1 . 1 would
operate light rail in the median of the busway and be less reliable for both rail and buses than C1.2 (at-
grade north of Lander Street), Cl.3 (elevated north of Lander), or Cl.4 (elevated south of Forest).
The preferred alternative (CL.2) and Alternative Cl.1 would cross up to five active freight rail lines
and would have several cross-street intersections. Altematives C2.3 and C2A could operate in shared
right-of-way with buses on theD2 (I-90) busway for a short distance, which also would affect both
bus and rail reliability. Alternative C2.3 would operate at-grade along Rainier Avenue S. between S"

Dearbom Street and S. Massachusetts Street.
The preferred alternative has light rail only in the DSTT, while other altematives consider the

option to allow bus and light rail operations in the tunnel together. Joint bus/rail operations in the
tunnel would reduce the speed and reliability of both bus and rail operations in the tunnel. Rail only
operations would provide optimal reliability and speed for light rail, but some bus routes could be
impacted. Under joint bus/rail operations, the capacity of the downtown tunnel would be limited to
trains running at 4-minute headways, with 30 buses per hour in each direction. This capacity is only
sufficient for a two- to ten-year horizon, depending upon if and when light rail extension funding is
approved by the voters. With joint bus/rail operations, rail travel times through the downtown tunnel
would be over two minutes longer, and bus travel times would be up to four minutes longer than with
current operations.

Currently the bus volumes on surface streets are close to estimated bus capacity for acceptable bus
operations. Without light rail, tansit trips would continue to increase to meet the regional travel
demand. The introduction of light rail and commuter rail to the region would slow the need to

Central Link Final EIS
6. Evaluation of Alternativ es

I 0/22/1 999 6-l 1



increase the number of buses in downtown Seattle. Light rail use of the tunnel would also eliminate

the need for King County Metro to replace its fleet of dual power coaches in early 2002 - 2004. Rail

only use of the tunnel would increase the number of buses using surface streets, but a similar increase

would also occur under the No-build Alternative.

The segment travel times are almost identical for all alternatives, although adding a station at

Beacon Hill would increase travel time by one minute. The alternatives that provide a station at I-90

and Rainier (C2.3 andC3) would allow riders to transfer to and from bus service to the Eastside, while

the others would require riders to transfer at the International District Station.

Travel time savings for the P.M. peak trips to Segment C would average about 6 minutes, or a 14

percent time savings.

Environmentol GoaI: Preserve Environmental Qualiy
The preferred alternative would have potential impacts involving transportation, property

acquisitions, ecosystems, and parklands. Most of these impacts would be mitigated.

The preferred alternative would operate light rail only in the DSTT, with buses operating on

surface streets. The Final EIS also considers the other scenarios that would allow bus and rail
operations in the tunnel. In all cases, the DSTT would be closed for 24 to 27 months for construction

of light rail improvements, and all buses that would normally operate in the tunnel would need to be

accommodated on downtown streets. It is during construction when the impacts would be most

significant.
Sound Transit analyzed options for addressing the effects of construction closure and subsequent

light rail only operations in the DSTT. All scenarios showed that downtown intersections would

operate acceptably (LOS D or better) under the light rail alternatives, with performances similar to the

No-build alternative. Rail-only use of the DSTT could increase the number of buses using surface

streets, but auto vehicle trips to downtown would be reduced. Surface changes such as increased

capacity on downtown streets, on-street parking restrictions, a transit shuttle system, or transit-priority
treatments for buses would be needed for all scenarios.

All Cl alternatives, including the preferred alternative (C1.2) would not significantly impact

traffic operations in the study are4 with all intersections operating at LOS D or better n202O.
Circulation and access impacts are found along at-grade and elevated sections on S. Lander Steet (Cl
alternatives), Rainier Avenue S. (C2.3 and C3), and S. Massachusetts Street (C3), with left turn
prohibitions to and from unsignalized driveways and side streets. Alternative C1.1 would have

impacts to both sides of S. Lander Street, which is an important east-west route in the area. The

preferred alternative would minimize the access impacts along S. Lander Street by locating the track

on the north side of the street, affecting streets and properties on one rather than both sides S. Iander
Street. Alternatives C1.4 and C1.5 would completely avoid access impacts to S. Lander Street. For

the preferred alternative and other at-grade alternatives, traffic signal preemption for at-grade light rail
vehicles would increase vehicle delays for minor cross street approaches and major street left turn

movements at all signalized intersections; these congestion impacts can be minimized with mitigation.
Some trucks and other vehicles would be required to make U-turns at signalized intersections to reach

their destinations. Overall, Altemative C2.3 would cause the largest overall impact to traffic access

and circulation, followed by Alternatives C2.4, C3, and then the preferred alternative and other Cl
alternatives along S. Lander Street (lowest access and circulation impact). The lowest impacts would
occur with Alternatives C1.4 and C1.5.

All of the segment C alternatives have similar parking impacts, ranging from 200 to 250 totd
spaces, except for C1.5, C2.3, andCl.3, which would each have fewer than 50.

The preferred alternative would acquire 15 properties, which is within the same range ari other Cl
alternatives. Alternative C2.3 andC3 would each acquire more than 30 properties. Alternative C1.1

would acquire 12 properties.
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Alternatives C2.3 and C3 would unavoidably obstruct views toward Mount Rainier from Rainier
Avenue S., a designated scenic route. Additionally, both of these alternatives would obstruct views
and substantially alter the setting of the Stewart Lumber Company, a structure eligible for local and
federal historic listing. Alternative C2.3 would also require partial demolition of the structure.

Alternative C3 would locate the I-90 Station within the boundaries of the future Sister City Park,
and the elevated guideway would pass over the park. Station design approaches, acquisition of
replacement parkland, or implementing one of the other alternatives would reduce or eliminate this
impact. All C1 alternatives, including the preferred alternative, would locate the Beacon Hill tunnel in
the East Duwamish and Cheasty greenbelts, although the portals are outside the greenbelts; the
removal of trees and other disruptions due to the tunnel construction would temporarily impact
ecosystems, and parklands.

Land Use GoaI: Support Regional and Local Land Use Goals and Objectives

All of the routes and proposed station locations are generally compatible with the city
comprehensive plan and draft neighborhood plans and,/or the expressed interests of neighborhood and
community groups. Comments on the Draft EIS expressed concerns about displacement and
transportation impacts to manufacturing and industrial businesses in the North Duwamish Industrial
area. The preferred alternative and several additional Segment C alternatives were developed to
minimize these impacts. Displacements from route or maintenance base alternatives in the industrial
area would not significantly change land use patterns, but there is limited land available for businesses
to relocate in the area. Stations at Poplar Place in Alternative C2.4, S. Royal Brougham in the Cl.1
through C1.5 and C3 alternatives (located approximately one block east of the village boundary) and
the Iander Station in Alternative Cl are located outside an urban village. However, these stations
would serve existing populations and provide access to other transportation facilities. The North
Rainier Neighborhood Plan assumes a light rail stop at I-90, which would not be provided with the Cl
alternatives or C2.4 alternative.

Financial Goal: Achieve Financiol Feasibility

The range of capital costs in Segment C is from $149 million to $241 million, a range of $92
million, or about 6 percent of the Sound MoveEghtrail budget. Higher costs are associated with the
alternatives that are partially in tunnel. Tunnel routes include the preferred alternative and other C1
routes with a Beacon Hill tunnel, C2.4 (Rainier Avenue S. Tunnel) and C3 (S. Massachusetts Street
Tunnel). The lowest cost alternative for this segment is C2.3 (West of Rainier Avenue S. - Elevated)
with a cost of $149 million, which does not have the higher costs for tunneling. The Segment C
alternatives with tunneling range from $207 million to $24I million. The potential Beacon Hill
Station in the Cl alternative would add about $79 million in capital costs to this segment.

The preferred alternative includes the cost for building the Beacon Hill Station shell only (mining
the tunnel and excavating future station area), with a cost of approximately $43 million.

The O&M costs for all the Segment C alternatives are nearly identical because of their similar
travel times.

Summary of Trade-offs

There are several significant trade-offs among the alternative choices in Segment C. Rail only
operations in the Seattle transit tunnel would improve rail system travel times and reliability, but could
increase travel times for bus riders, particularly those who must tavel the length of downtown. Joint
bus/rail operations in the tunnel would slow and reduce the reliability of both bus and rail operations
in the tunnel, and long-term rail system plans would eventually require rail-only operations.

The preferred alternative and other Cl routes would serve Safeco Field, the planned new
footbalVsoccer stadium and south downtown, and would avoid nearly all the impacts on the residences
and businesses in north Rainier Valley. All of the Cl alternatives would remove over 200 off-street
parking spaces. However, at$228 million, the preferred alternative is $78 million more than the
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lowest cost alternative and would not provide service to the neighborhood around and north of Rainier
Avenue S. and I-90. Similarly, the Royal Brougham Station, with a cost of $5 million, worild serve

500 passengers daily, the lowest in the segment, but this figure does not include the "surge" demand

of up to 3,000 passengers to Safeco Field or the new football stadium. The route and profile choices

offered by the preferred alternative and other Cl routes using the E3 busway involve trade-offs
primarily involving displacement, land use or transportation impacts, as well as operational issues

related to maintenance base alternatives. In terms of the route choices only, the preferred alternative

(CI.2) has similar displacement impacts to the other alternatives with a Beacon Hill tunnel, and has

reduced the street circulation and access impacts found with Alternative C 1 . 1 . It has higher impacts to

rail freight movement and to circulation and access than the two elevated alternatives (C1.3, elevated

on S. Lander Street) and C1.4 (elevated south of S. Forest Street), but both of these alternatives are

from $8 to $ 10 million higher in sost, not including the related costs of maintenance base sites.

Alternative C1.5 (S. Massachusetts Street/I-S right-of-way) also has slightly fewer impacts to access

and circulation than the preferred alternative, and would be $4 million lower in cost, not including
maintenance base costs, but it would not have a station in the S. Lander Street area.

Alternative C3 (S. Massachusetts Street Tunnel) would serve Safeco Field and the planned new

footbalVsoccer stadium, but it would not serve the industrial area to the south nor Beacon Hill. It has

lower costs than C1.1, but would have the impacts associated with an elevated route along Rainier

Avenue S., north of S. McClellan Street, including properly acquisitions, historic resource, visual,

access and parking impacts.

Alternative C2.3,rhe lowest-cost alternative ($149 million), would provide light rail access for the

neighborhood around and north of Rainier Avenue S. and I-90. It would have many of the same

adverse impacts as C3, including displacements and visual impacts, and would also affect many of the

businesses between Dearborn Street and I-90. With this alternative, there would be no service to the

industrial area south of downtown Seattle or to Beacon Hill, and the closest access to the new

stadiums would be the International District Station. Alternative C2.4,the highest cost alternative
($2+t mitUon), would avoid the negative impacts of C3 and C2.3 south of I-90, and it is the only
alternative to place a station as far north as Poplar Place, near the Jackson Place neighborhood. It
would not provide service to the industrial area south of downtown, and would serve the new stadiums

only from the International District Station. It would have the same effects on businesses between

Dearborn Street and I-90 as Alternative C2.3, and would displace 200 off-street parking spaces.

Alternative C2.4 would also result in an at-grade station south of S. McClellan Street, rather than an

elevated station, which would complicate the transition to some of the Segment D alternatives and

cause greater impacts (in Segment D) to Cheasty Boulevard, a historic resource.

6.3.4 Segment D (S. McGlellan Street to Boeing Access Road)

Transportation GoaI: Enhance MobiIiU

Ridership and Markets Served

There is very little difference between the ridership projections for the preferred alternative and

other alternatives in this segment because all options have similar travel times and serve similar
markets. This segment contributes about 15,3@ (with Alternative Dl.le) to 16,000 (with Alternative
D3.4) total daily riders, or about 10 percent of the total. The preferred alternative serves the edge of
Colurnbia City with an Edmunds Station, providing improved pedestrian links to the core of the

commercial district, while AlternanveD3.4 would site a station in the core district itself. The
preferred alternative includes a station at S. Graham Street, which is a potential station with other

Dl.l alternatives.
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Reliability and Travel Time

Because of their different profiles (tunnel, elevated, and at-grade) the alternatives in Segment D
differ slightly in average speeds, travel times, and schedule reliability.

The preferred alternative along MLK Jr. Way S. would have a 9.8 to 10.5 minute segment travel
time, which is one minute slower than an elevated route (Alternative D1.3 with 8.9 to 9.6 minutes).
The slowest alternative in this segment, D3.3, would travel the segment in 10.1 to 11.3 minutes due to
reduced speeds for tight curves at Rainier Avenue S., S. Alaska Sheet and MLK Jr. Way -S. The
alternative serving Columbia City,D3.4, and then heading to MLK Jr. Way S. via the 37b Avenue S.

Tunnel, would be the second slowest alternative, at 10.2 to 11.4 minutes.
The travel time savings for Segment D area residents would be the highest in the system, with the

preferred alternative and compared to No-build conditions. Travel time savings would be 18 minutes
for the average P.M. trips in the P.M. peak, or an average savings of 31 percent. Transit reliability
would also improve considerably over No-build conditions. At-grade operations for light rail would
be affected by traffic conditions at signalized intersections, making it less reliable than a fully grade-
separated route.

Environmental GoaI: Preserve Environmental Qaality
The preferred alternative (D1.le) would have potential impacts to transportation, property

acquisition, noise, historic resources, and parklands. Most of these impacts would be mitigated. The
impacts of the other alternatives in these areas would be similar or greater.

Transportation effects for the preferred alternative involve congestion at intersections, access and
circulation, changes to bicycle and pedesnian movements, and parking. All of the congestion impacts
can be mitigated. Of the 28 major intersections analyzed, a worst-case analysis found that most
signalized intersections in the project area would operate at acceptable levels in 2010 and 2020 with or
without the preferred alternative or the other light rail alternatives. The worst-case analysis assumed a
"signal preemption" system that would trigger signal changes as trains approach. The recommended
strategy for light rail is for "signal progression" timed to scheduled train arrivals: this scenario would
be least disruptive to traffic flows. However, the preferred alternative would reduce overall conditions
to unacceptable levels at only one intersection (S. Alaska Street/lvllK Jr. Way S.); all the other light
rail alternatives would also impact this intersection, and would further impact from two to four other
intersections. Light rail vehicles would increase average vehicle delays for east-west street
approaches and major street left-turn movements at signalized intersections. Wift the recommended
system (signal progression) and other improvements, the LOS impaqts and intersection delays would
be minimized.

Access and circulation impacts for the preferred alternative and other alternatives in the median of
MLK Jr. Way S. are caused by street closures, and by restricting driveways and unsignalized
intersections to right turns in and out only. Alternatives Dl.1c, D1.ld, and D1.3 would restrict
movements at 39 unsignalized intersections. Alternatives D3.3 and D3.4 would affect 16 unsignalized
intersections along MLK Jr. Way S. An additional three sidestreet intersections for Alternative D3.3
and four sidestreet intersections for Alternative D3.4 would be closed along Rainier Avenue S. For
Alternatives D1.1e (preferred alternative) and D 1.lf, mitigation features have been added after the
Draft EIS was issued to minimize traffic access and circulation impacts. Seven new traffic signals on
MLK Jr. Way S. are included in the preferred alternative. All of these new signalized intersections
would provide full cross street access to MLK Jr. Way S., and four of the intersections would also
provide northbound and/or southbound access from MLK Jr. Way S. to the cross steet. U-turn
movements for passenger vehicle would also be allowed at these new signalized intersections. In
addition, the number of unsignalized intersections limited to right-in, right-out access only decreases
from 40 in the Draft EIS to 34 with the preferred alternative. Some or all of these mitigation features
could also be included with other Segment D alternatives.
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Travel times for passenger vehicles would increase by an average of about one-minute. These

travel time increases would be slightly higher for other alternatives. With or without the added

mitigation features included with the preferred alternative, this impact is not considered to be

significant.
For larger trucks unable to make a U-turn on MLK Jr. Way S., the maximum travel time increase

for rerouting to other nearby arterial streets could be as high as 4 minutes. Since most businesses

requiring large truck deliveries are already located at intersections with traffic signals, this impact is

also not considered to be significant.
The elevated McClellan Station of the preferred and other alternatives would avoid the

requirement for traffic to stop on MLK Jr. Way S. when trains pass.

Alternatives Dl.ld and D1.1f, which would change MLK Jr. Way S. to a two-lane street, would

have the highest impact on access and circulation; they would also have the potential to increase

response times for emergency vehicles which may have limited room to maneuver around other

vehicles. Emergency vehicles could be subject to delays crossing MLK Jr. Way S. for all Dl.1
alternatives, although they would be able to make left-hand turns, but trackway curbing would allow

emergency vehicles to cross. Emergency vehicles could also have signal priority over light rail train

signal requests.

Currently, pedestrian crossings are allowed at all unsignalized intersections along MLK Jr. Way

S. The preferred alternative and other light rail altematives would allow crossings only where signal

protection would be provided. While this potentially increases distances pedestrians must walk, it
would improve crossing safety. Impacts to pedestrian movements has been minimized with the

preferred alternative and Alternative D1.lf, because new signalized intersections or crossings have

been added, reducing distances between crossings. Pedestrian improvements would be provided along

Edmunds and Henderson streets to the Columbia City and Rainier Beach areas, respectively. Bicycle

improvements would be provided on a parallel route to the prefened alternative. Parking impacts for
the preferred alternative and other MLK Jr. Way S. alternatives involve few on-street losses, but off-
street spaces would be displaced; overall parking displacements would be highest for Alternatives

D3.3 and D3.4.
All of the alternatives in this segment would result in residential and business displacements. The

preferred alternative would acquire 84 properties, Dl.ld would acquire 63, DL.lf would acquire 77,

and D l. lc would acquire 1 10. The most acquisitions in Segment D me 191 for D3.3 and L43 for
D3.4, because a new light rail right-of-way west of Rainier Avenue S. would displace all the

businesses and residences along the west side of the street. Overall, land use and economic impacts

would be lower for the D1.1 alternatives and for Alternative D1.3, compared to D3.3 or D3.4. In all
altematives, displaced single-family residences would likely be replaced by multifamily and

retaiVcommercial uses, increasing the density of development in the corridor. Each of the station

areas in this segment may be developed or redeveloped into denser, more intensive, transit-supportive

land uses, as proposed in the Draft Southeast Seattle Neighborhood Plans. For all Segment D
alternatives, some businesses may incur economic losses as an indirect effect along MLK Jr. Way S.

and Rainier Avenue S. These potential impacts could be countered by redevelopment in the vicinity
of displacements and increased activity in station areas.

The preferred and other alternatives would have an elevated route across Cheasty Boulevard,

which would obstruct views between Cheasty Boulevard and Mt. Baker Boulevard. However, other

MLK Jr. Way S. alternatives with an at-grade station for McClellan would cross Cheasty, which could

preclude the possible connection of Cheasty and Mt. Baker boulevards as historically planned.

Alternatives D3.3 and D3.4 would require the removal of buildings on Rainier Avenue S. that are

eligible for historic listing or are important community resources. The elevated structure and

overhead wires of Alternative D1.3 would impose high visual contrast at the designated scenic routes
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of S. Columbia Way and S. Alaska Street, along the east frontage of the Rainier Vista housing
development, and along MLK Jr. Way S.

All alternatives include a bus layover facility located at S. Henderson Street and MLK Jr. Way S.,
which will include approximately 10 bus bays and associated overhead catenary system (OCS). The
OCS will begin at Rainier Avenue S. and run down S. Henderson Street to the new bus facility.

Without mitigation, several hundred traffic noise and light rail noise impacts would occur for all
alternatives except D1.1d and Df .1f, but all impacts can be eliminated with mitigation. Vibration
impacts would occur after mitigation for alternatives D1.ld (six structures), D1.3 (seven structures),
D3.3 (seventeen structures), and D3.4 (eight structures). Alternative Dl.le, the preferred altemative,
would avoid these impacts.

Construction of the cut-and-cover tunnel in AltemativeD3.4 would cause substantial disruption of
business and traffic in Columbia City and along 376 Avenue S.

Land Use Goal: Support Regional and Local Land Use Goals and Objectives

Light rail through southeast Seattle is consistent with the City's Comprehensive Plan. All
proposed station locations would be within commercial./mixed use or multi-family areas within or on
the edge of designated Hub or Residential Urban Villages. Each station alternative would reinforce
the City's preferred development pattern and support development density that supports transit use.
At-grade altemative profiles would provide greater oppornrnity to improve the streetscape and provide
befter connections to the existing community and new development. Only Alternative D3.4 would
place a station in the heart of Columbia City, although it would also require displacing more properties
in the district. The preferred alternative's Edmunds Station would serve the Columbia City district
and would provide improved pedestrian links. The Henderson Station would provide similar benefits
to the Rainier Beach community.

F inancial G o al: Achieve Financial F easibility

The preferred alternative would cost $196 million to construct. The highest cost alternative,D3.4,
at $356 million, includes a tunnel between Columbia City and MLK Jr. Way S. under 37e Avenue S.
The alternatives other than the 37b Avenue S. Tunnel cost between $173 to $254 million. Aside from
tunneling, differences in costs are primarily due to the right-of-way required and elevated versus at-
grade sections. The preferred alternative has lower right-of-way costs and is mostly at-grade, but has
an elevated McClellan Station and track before crossing to MLK Jr. Way S.; the elevated crossing and
stationaccountsforabout$llmillionofthecost. TheCombinedProfilealternative(D1.3)has
similarly low right-of-way costs, but has higher construction costs because it is elevated. The at-grade
alternatives on MLK Jr. Way S. with a limited right-of-way have the lowest costs, and the alternatives
that assume a 104-ft street right-of-way have higher costs. Alternatives D3.3 and D3.4 along Rainier
Avenue to Columbia City also have high costs for right-of-way. Overall, the lowest cost alternative,
D1.1d, combines an at-grade profile with a narrower street right-of-way (90 ft). A $50 million
community investment fund has also been proposed for southeast Seattle.

There are slight differences in length and travel time among the alternatives in this segment
resulting in a difference of about $0.5 million in annual O&M costs between the lowest and highest
cost alternatives.

Summary of Trade-offs

The preferred alternative (Dl.1e) represents several significant choices in Segment D. It follows
MLK Jr. Way S rather than Rainier Ave. S., providing less direct connections to Columbia City, but
avoiding the higher displacements, construction impacts and costs of a Rainier Avenue route. It also
reduces the higher impacts and costs for transitions from Rainier Avenue S. back to MLK Jr. Way S.
in the south part of the segment. The preferred alternative route is primarily at-grade, and is within a
narrower right-of-way than previous configurations that provided four lanes of through traffic; this
reduces additional right-of-way costs, and reduces impacts. It includes a station at S. Edmunds Street
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(serving Columbia City) and S. Gratram streets rather than at S. Alaskq but this has minimal impact to

segment ridership, cost, or travel time,
Mitigation has eliminated most of the light rail and traffic noise impacts previously identified in

the Draft EIS for all alternatives, particularly the D1.1 routes along MLK Jr. Way S. After mitigation,

the preferred alternative (D1.le) and Alternatives D1.lc and D1.lf would not have significant noise or
vibration impacts. Mitigation would reduce vibration below FTA impact criteria. Noise impacts

would be mitigated with a combination of building sound insulation, sound walls, and other measures.

Light rail vibration impacts have been reduced for other alternatives, but impacts affecting 6 to 17

properties would remain for Alternatives D1.1.d, D1.3, D3.3, and D3.4.

The 37ft Avenue S. tunnel (D3.4), which would provide a station in the heart of the Columbia

City business disffict, would have higher property acquisitions and the greatest construction impacts,

since it would involve a relatively shallow tunnel through a residential neighborhood.

Elevated light rail on MLK Jr. Way S. (D1.3) would be about $53 million more expensive than

the preferred alternative, but would offer slightly faster and considerably more reliable service. Its
visual impacts would be greater than the preferred alternative, and property acquisitions would be

similar.
The preferred alternative @1.1e) and Dl.1f would provide more signalized intersections and

pedestrian crossings than other MLK Jr. Way S. alternatives, and provides for the highest number of
U-turns and right-turn movements at intersections. There is a moderate difference between the traffic
access and circulation impacts of the other at-grade or elevated light rail routes on MLK Jr. Way S.,

but none of them were found to be significant. All alternatives prohibit left turns to and from
driveways and unsignalized cross streets. All alternatives would allow area traffic to operate at

acceptable levels at most area intersections.

A range of choices for the street characteristics and right of way are possible, with the preferred

alternative maintaining MLK Jr. Way S. as a four-lane urban arterial, but minimizing the right-of-way
required. The preferred alternative includes seven new signalized intersections on MLK Jr. Way S.,

28 pedestrian-only signalized crossings and two new intersections on Rainier Avenue S. Bicycle
travel would be accommodated on parallel streets. The other alternatives offer different choices

including the number and width of through lanes (from two to four), and whether bike lanes, parking

lanes or turn lanes will be required. The width of sidewalk or planting areas would vary slightly,
although all would provide improved sidewalks and landscaping. The trade-offs from these features

involve cost, neighborhood character, bicycle and parking lanes, the degree of right-of-way required,

and a range of traffic operating factors. The traffic factors include the level of service to traffic that

would be provided, the volume and speeds of vehicles on the roadway, whether emergency response

times would be affected, and the ability in the future to modify the roadway to improve traffic
conditions.

The preferred alternative and the other four-lane alternatives will provide a high-capacity arterial

that will carry both local and through traffic, including freight traffic; major intersections will include

two additional turn lanes. All the fourJane alternatives have similar costs (approximately $200

million), not including the preferred alternative's $50 million community development fund.

Alternatives Dl.1d and D1.1f, which convert MLK Jr. Way S. to a two-Iane neighborhood arterial,

would have lower speeds and maintain acceptable levels of service, but would have a capacity that

could serve local traffic only, with diverted traffic moving to Rainier Avenue S. and other north-south

arterials, or I-5. The mro-lane street could also impact emergency response times. The preferred

altemative, which would have higher average speeds and serve more traffic, would require the same or
slightly more right-of-way than the two-lane alternatives.

The McClellan Station is included in all alternatives and would be a connecting point for both

norttr/south and easUwest bus service. An elevated McClellan Station (Options B or C) for the
preferred alternative is higher cost, but it would provide a connection to MLK Jr. Way S. without
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requiring raffic to stop while tains cross, and it has fewer impacts to Cheasty Boulevard, an historic
resowce. An at-grade station (Option A) would block the east end of Cheasty Bouievard, and would
also affect traffic on MLK Jr. Way S.

The Edmunds Station in the preferred alternative would be about a five-minute walk from either
the heart of Columbia City or the Rainier Vista Garden Community. The Graham Station, with a cost
of $7.3 million, would serve an active, mixed-use community and provide good bus connections
north,/south and easVwest.

6,3.5 Segment E (Tukwila)

Transportation Goal: Enhance Mobility

Ridership and Markets Served

Segment E would account for about 2,300 to 4,800 daily boardings by 2O2O, or about 2 to 3
percent of the system wide total. The preferred alternative would have 2,300 riders, and the routes
serving I-ongacres/Southcenter would have 3,700 to 4,800. The route alternatives in this segment
would serve very different markets. Alternatives 81.1 and E1.2 would follow T\rkwila International
Boulevard in a fairly direct line between SeaTac and southeast Seattle. Alternatives E2 and E3 would
be less direct to SeaTac but would serve the Longacres/Southcenter area, Ttrkwila's designated urban
center and one of the region's urban centers identified in Vision 2020.

The Tirkwila International Boulevard corridor has about 9,000 residents and 7,800 jobs. The
corridor is characterized by auto-oriented uses, primarily strip commercial, although the area around
the proposed 144ft Station includes retail and high-density residential development, community
services, a library and a high school. Most projected ridership in the corridor would occur at the
station at Boeing Access Road, where a connection to commuter rail and a park-and-ride facility
would be provided.

The Interurban Avenue corridor (82) is home to about 8,400 people and 25,500 jobs, and the
MLK Jr. Way S. corridor (83) is home to 9,800 people and 29,900 jobs. The northern portion of both
routes is characterized,by low-density industrial uses, but density and development significantly
increase in the Longacres/Southcenter area" where two stations would be provided. A Longacres
Station, in an area that would also include commuter rail and Amtrak stations, bus connections and a
major park-and-ride, would become part of a major transportation center. Substantial development is
planned within %mile of the station, including an expanded Boeing office complex and other campus-
style offices. Alternatives E2 andE3 both provide a station near Southcenter, locating it either east or
slightly south of the mall properties. Major development is not proposed in the immediate Baker or
Strander Station areas, which is primarily parking for the mall and other retail outlets.

The preferred alternative (81.1) and AlternativeBl.2 would sewe 2,300 to 2,400 riders in 2020.
Alternative E2 would serve 3,700 riders, and Alternative E3 would serve 4,800 riders. Alternative E3
would have the highest systemwide ridership overall, but its longer travel times would also decrease
ridership in other segments. Alternatives E2 andE3 would also reduce commuter rail ridership by
1,100 (E2) to 1,400 @3) riders as compared to E1.1 in2020. The longer travel times forE2 and E3
could reduce future ridership potential for north or south extensions of light rail.

Reliability and Travel Time

Three of the four alternatives in this segment (81.2,82 and E3) would be primarily grade-
separated or, where they are at-grade, would operate without significant cross traffic. Travel time for
E1.1 would be 7.6 minutes, about half a minute longer than Tbkwila International Boulevard Elevated
(Alternative 81.2). Both E3 andE2, the alternatives serving Southcenter, would have longer tavel
times, 1L.0 and 14.6 minutes, respectively, because they are about 3 to 3.5 miles longer than the
Tukwila International Boulevard alternatives, with a difference of 3.4 to 7.7 minutes between the four
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alternatives. Travel time savings for trips in this segment would average about 4 to 6 minutes, or an

7.9 percent savings for the P.M. peak trips.

Environmental GoaI: Preserve Environmental Quahty

Alternative E1.1 (the preferred alternative) and Alternative 81.2 would cause more potential

transportation impacts than alternatives E2 and E'3, but conditions overall in Segment E are generally

similar between the No-build and the light rail alternatives. Most study area intersections would
operate acceptably with Alternatives 81.1 (preferred), El.z,W, and E3. With the No-build
Alternative and E'1.1 andEl.2, three study area intersections would operate unacceptably in 2010 or
2020, including the S. l44elTukwila Intemational Boulevard intersection, where a station is proposed.

At ttrat intersection, the preferred alternative andBl.2 would significantly worsen conditions, but, the

impact can be mitigated. Alternatives E2 andE3 would have minimal effects on most study area

intersections. All alternatives would increase average delays for movements to or from east-west

streets along the light rail routes. Without mitigation, the impacts would be significant at two
locations for the preferred alternative (MLK Jr. Way S;/Boeing Access Road and S. 144e

Street/Tukwila International Boulevard), but these impacts can be mitigated. Similarly, the impacts of
Alternative E2 on rwo Interurban Avenue intersections can.be mitigated, as can the impacts of
Alternative E2 andE3 on the West Valley Highway/S. 156'Street intersection.

Alternatives E1.1 and 81.2 would restrict driveways and nine unsignalized intersections to right
turns in and out only on Tukwila International Boulevard from S. 122nd Street to S. 150ft Street. For
Alternative E1.1 (prefened altemative), new traffic signals were included on Tukwila International
Boulevard at S. 140e and S. 148e sEeets to minimize impacts from eliminating left turn access at

other unsignalized intersections. Passenger vehicles would be allowed to make U-turns at these

intersections. With these added traffic signals, travel time impacts from the preferred alternative
would be minimized. Travel times would increase by up to two minutes per trip or an average

increase of about one-minute. Alternative E2 would relocate access.to the Foster Golf Course from
Interurban Avenue S., and Altemative E3 would close 57ft Avenue S. from MLK Jr. Way S.

Alternatives E'l.1 and El.2 would increase the walking distances for some pedestrians crossing

Tukwila International Boulevard because crossings would be allowed only at signal-controlled
locations. However, three additional signalized pedestrian-only crossings and two new signalized
intersections were added since the Draft EIS, minimizing the impact to pedestrians. Signal-protected
crossings would also reduce risks for pedestrians who might otherwise cross Thkwila Intemational
Boulevard at unsignalized intersections or mid-block locations. Alternatives El.1 and E1.2 would
displace I24 to 1 12 on-street and off-street paxking spaces, respectively along Tukwila International
Boulevard; Alternative E2 would displace 314, and E3 would displace up to 460 off-street parking
spaces; new station options for the Strander station have been developed to reduce the parking loss for
E3 to 260 spaces.

Emergency vehicles could be subject to delays in crossing Tukwila International Boulevard under
Alternatives El.l and El.2, although these delays would be minimal because emergency vehicles
would be able to cross the tracks at their discretion, and they would have priority control of the light
rail system. The right turn inlright turn out restrictions at unsignalized cross streets and private
driveways would create the need for trucks to make U.turns at signalized intersections, travel out-of-
direction, or adjust their existing route before reaching a destination. Alternative EL.l would cause

the largest overall impact to traffic access and circulation followed byEI.Z. Alternatives E2 andB3
would have the lowest €rccess and circulation impacts.

Stations in Alternatives E2 and E3 would support the City's designated urban center in the

Southcenter area The Tirkwila International Boulevard alternatives would not serve Southcenter
(T\rkwila's Urban Center), but could serve the commercial centers in the S. l44s and S. 1546 Street

areas. The potential for rail stations to directly induce new development is relatively low for all
alternatives.

Central Link Final EIS
6. Evaluation of Altematives

6-20 r0/22/1999



The preferred alternative would have 16 property acquisitions, the same as Alternative 83, but
many of the properties are vacant for all alternatives. Altematives El .1 (prefened alternative) and
81.2 both displace a five-unit apartment building.

For AlternativeEl.2, the elevated guideway and overhead catenary system (OCS) would obstruct
scenic skyline views from T[kwila International Boulevard. Alternative E1.2 would impose high
visual contrast within the Riverton Heights neighborhood. With implementation of AlternattveE2,
the I-5 flyover and transition segment would obstruct views, cast shadows, and impose high visual
contrast along the Green River Trail, Lookout Park, and Foster Golf Links. For Alternative E3, the
transition section from at-grade to an elevated profile would impose high visual contast within the
Skyway neighborhood. Alternative E2 would result in unavoidable impacts to I-ookout Park where
elevated guideways cross the park. The proximity of Alternativ e E2 to the Duwamish/Green River
Trail would result in adverse proximity impacts to this recreation resource. Right-of-way needed for
Alternative E2 would result in the loss of needed parking at the Foster Golf Course, but parking could
be replaced.

Alternatives El.1 and El.2 would have the highest number of taffic and light rail noise impacts
before mitigation, but all significant noise impacts in all alternatives would be avoided with
mitigation. After mitigation, Alternative E2 would have two residual vibration impacts.

Alternatives E1.1 and E1.2 would require filling approximately 2.02 acres of wetlands,largely for
the park-and-ride lot at Boeing Access Road Station, and Alternatives E2 and E3 would require filling
just over 1 acre of wetland each. Alternative E3 would remove I2.4 acres of forest, E2 would remove
6.1 acres, and El.1 and E1.2 would remove about 1.5 acres. Alternative E2 would cause greater fish
habitat loss than other altematives due to riparian vegetation removal and three new bridge crossings
of the Duwamish./Green rivers. Alternatives 81.1 and El.2 would potentially affect the Riverton Side
Channel Project. Alternative E2 (and to a lesser degree E3) would remove potential bald eagle winter
perch sites. Alternative E2 would adversely affect Gilliam Creek and the adjacent floodplain due to
removal of vegetation and possible installation of piers in the floodway. Alternatives E1.1 (preferred
alternative), 81.2, and E2 would pass near a hill south of Boeing Access Road that is a known
traditional cultural property for the Muckleshoot and Duwamish Tribes.

Land Use Goal: Support Regional and Local Land Use Goals and Objectives

T\rkwila's plans focus higher density land uses in areas served by mass transit" and encourage
pedestrian-oriented and transit-oriented development in station areas. The Tirkwila comprehensive
plan includes Policy 13.4.14 requiring that "any light rail or commuter rail system shall meet the
following objectives: . . . Such systems shall be located so as to allow for future extensions . . . to East
King County and Southeast King County . . . and shall be located in a manner that serves the Ttrkwila
Urban Center." The Ttkwila Urban Center encompasses the Southcenter area. Service to the
Southcenter Urban Center is a key element of the plan, which envisions light rail as a catalyst to
support a denser, mixed-use center. While the Southcenter mall is a major regional destination, it is
currenfly a combination of auto-oriented retail, with large areas of parking and warehouse, light
industriaVsuburban offi ce uses.

Alternatives 81.1 (preferred alternative) and El.2 would not be inconsistent with the City's plans
to serve the Urban Center with light rail, as they do not preclude future service to the center, and they
propose regular bus service to the Urban Center from the S. 154e Shtion. This interpretation is
specifically supported by the Central Puget Sound Growth Management Hearings Board (Case No.
99-3-000) (Sept. 15, 1999) which found Policy 13.4.14 to be permissible under cMA. The Growth
Board held that "[a]lthough this policy utilizes the mandatory word 'shall,' the policy does not
obligate nor authorize the City to deny permits to light-rail route alignments that do not pass through
the Tirkwila Urban Center." (Decision at pp. 7-8). The Growth Board also ruled that the City's
planning role is one of collaboration with Sound Transit in the decision-process. Once Sound
Transit's routing decision is final, cities have a "duty to accommodate" the light rail facilities, and
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may impose only "reasonable" conditions and mitigations that will not preclude the facility or render

it impracticable. (Decision at pp. 6-7).
The City's comprehensive plan and Pacific Highway Revitalization Plan promote improvement of

the Thkwila International Boulevard corridor to a community "main street" emphasizing added

pedestrian amenities and streetscape improvements. The plan identifies the 144u Street area and 154*

Street area as neighborhood and regional commercial centers, respectively, whete the preferred

alternative would site stations. Alternatives 81.1 and 81.2 have been modified since the Draft EIS to

include most of the planns street, sidewalk, and landscaping improvements on Tukwila International

Boulevard. They would also be compatible with plan elements such as enhancement of the

commercial center in the S. 144* Station area. However, the City's revitalization plan does not
envision light rail in the Tirkwila International Boulevard corridor.

F inancial G oal: Achieve Financial F easibility

The costs of segment alternatives in Tukwila differ by $155 million. At $174 million, the

prefened alternative (E1.1.) is the lowest cost, and Alternative E3 is the highest cost at $329 million.
Alternative El.2 (Tukwila International Boulevard Elevated) would cost $213 million, and Alternative
E2 (Interurban Avenue S) would cost $299 million. (The costs for the Tirkwila International

Boulevard routes would be $7 to $14 million higher if they were extended to the same point where the

Southcenter routes connect to Segment R near SR 518.)
The longer distance and ftavel times for Alternatives E2 and E3 would require Sound Transit to

operate 3 to 5 additional vehicles to maintain comparable service frequency, and would involve other

operational changes that would increase systemwide annual operating costs $3.5 million to $4.9
million.

Summary of Trade-offs

The principal trade-off in Segment E focuses on the-route choices. Alternative E1.1 (the preferred

alternative) and AlternativeEl.Z would follow T\rkwila International Boulevard and provide stations

at Boeing Access Road and S. 144th Street. (A station at S. 1546 Street in Segment F would also be
provided only with Alternatives E1.1 and El.2). Alternatives E2 and E3 would locate stations at

Longacres and Southcenter, with routes along Interurban Avenue S. (82) or MLK Jr. Way S. @3).
The City of Tukwila prefers Alternative E3.

The preferred alternative would have the lower cost ($174 million), as compared to $329 million
for Alternative E3 and $299 million forE2. Both E1.1 andBl.Z would be shorter by 3 to 3.5 miles,

have lower travel times (about 3.4 to 7.7 minutes lower) and provide a more direct route to Sea-Tac

Airport than E2 or E3. The alternatives serving Longacres and Southcenter would provide service to
Ttrkwila's designated urban center, which encompasses an area with a growing employment base and

a major regional shopping center. Alternatives E2 and E3 would have significantly higher ridership

within Segment E, but 81.1 and E1.2 would achieve similar system ridership levels by attracting more

riders from other segments. Alternatives E2 and E3 would also reduce cornmuter rail ridership by
1,100 (E2) to 1,400 @3) riders as compared to E1.1 ln2020. Light rail is envisioned by the Crty's
comprehensive plan as a major catalyst for redeveloping T\rkwila's designated urban center at

Southcenter into a pedestrian-oriented mixed-use center. Although the City's plans do not envision
light rail on Tukwila International Boulevard, alternatives along this route could support the goals to

revitalize and enhance this corridor. The preferred alternative has been revised to include most of the

city's proposed improvements to Tukwila Intemational Boulevard.
Impacts to the natural and built environment would be mixed between the two basic route choices.

The Tirkwila International Boulevard routes would have greater transportation impacts, while the E2
and E3 routes would have greater overall ecosystem impacts but less wetland impacts. Alternative E2
would impact parks and recreational facilities more than other alternatives. AlternativesEl.2,E2 and

E3 would all have significant visual impacts. The T[kwila International Boulevard route would offer
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Tukwila citizens increased regional access, while the other alternatives would provide the region with
access to shopping and employment in the Southcenter area.

Stations at Boeing Access Road @1.1 and E1.2) or Longacres @2 and E3), would provide a
direct connection to commuter rail and bus transit, and would provide park-and-ride facilities.
Pedestrian and bike access is poor at the relatively isolated Boeing Access Road, and the station has
wetland impacts. Longacres is near a multi-purpose regional trail, which also features an Amtrak
Station and is close to major employment centers with high levels of projected growth.

The preferred alternative is for an at-grade route along Tukwila International Boulevard south of
about S. 124e Sneet, while AlternatleEl.2would be elevated. Alternative 81.1 would be slightly
slower and less reliable than an elevated route, but it is also about $39 million less expensive. The at-
grade S. 144e Station would be more accessible to a pedestrian-oriented center around the station;
however, there would be slightly greater displacements and parking imppts. All station options at S.

144h would significantly worsen operations at the intersection of S. 144e Street/Ttrkwila International
Boulevard, but this can be mitigated. The elevated structure of AlternativeBl.Z would result in visual
impacts with parts of the neighborhoods along Tukwila International Boulevard. The prefened
alternative includes 2 new traffic signals at S. 140& and S. 148e streets to minimize left-turn access

impacts.
The MLK Jr. Way S. alternative (83) would be shorter and faster than the Interurban route @2)

by 0.64 mile and 3.6 minutes but would cost approximately $30 million more. The Interurban route
would have higher impacts on aesthetics, fisheries, wildlife, vegetation, and parklands. It also would
cross the Duwamish/Green River three times compared to once for Alternative E3. AlternauveE2
would have fewer vibration impacts and fewer acquisitions impacts than Alternative E3. While the
station at Longacres is in a similar location for both Alternatives E2 and E3, the Strander Boulevard
Station (E3) would better serve the regional mall area than would the Baker Boulevard Station @2).
Station options at the Strander Boulevard location also involve trade-offs between the number of
parking spaces that would be displaced versus having on-site bus and passenger drop-off areas. Either
station could be combined with either ttre E2 or E3 route alternatives.

6.3.6 Segment F (SeaTac)

Transportation Goal: E nhance Mobility

Ridership and Markets Served

The preferred alternative (F2.3, Washington Memorial Parh Elevated East of 286) is based on
elements of alternatives studied during the Draft EIS. It and all other alternatives in this segment
would serve the City of SeaTac urban center and the alJport, but they differ in terms of how directly
they serve these tavel markets. All alternatives would have very similar ridership levels by 2020,
ranging from 6,200 to 8,200 (the prefened alternative would have7,700 to 7,900). Variations in
station placement do not markedly affect ridership forecasts, and total system ridership would range
fromlM,9O0 to 149,000 with a Northgate to SeaTac line.

The preferred alternative would provide a North SeaTac Station with a park-and-ride at Thkwila
International Boulevard/S 154ft Street (near SR 518), a North Central Station to serve Sea-Tac
Airport's proposed intermodal center and to provide service to SeaTac's City Center, a potential
South Central Station also serving the city center, and a South SeaTac Station including a park-and-
ride at S. 200th Steet/28th Avenue S.

The preferred alternative's North SeaTac Station (at S. 154 Street) has three options involving a
260-; 454-, or 670- stall park-and-ride. Other alternatives have options for a station at S. 160' Street
with a 350-stall park-and-ride. The park-and-rides are intended for the use of light rail patrons
traveling north, with year 2O20 ridership forecasted between 2,500 to 2,600. The S. 154ft Street
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options would serve an area designated as a regional commercial center, and the S. 160e options

would serve a residential and mixed-use area with less potential for redevelopment.

The preferred alternative's North Central SeaTac Station at S. 170'Street, near International

Boulevard, would serve the airport from the Intermodal Transfer Center GvIC) with a people mover

connecting to the airport's north and main terminals. Another option would site the station near the

future Norttr End Airport Terminal (NEAT) to the west of Washington Memorial Park. While the

station at the IMC would provide effective connections with bus transit and could also serve SeaTac's

city center and airport passengers, it would have a less direct connection to the airport's future NEAT.
The station at NEAT (which is preferred by the Port of Seattle and the City) would allow direct access

to the NEAT and to the people mover to the main terminal, but the NEAT location would not provide

direct connections to transit and would not serve the City Center; Link patrons would first need to take

the people mover to the IMC site for transfers to bus transit.
The preferred alternative has a potential South Cental SeaTac Station at S. 184s Street, which

could also serve the City Center. Alternative Fl would allow for pedestrian access to the City Center

via a surface crossing of International Boulevard. Alternatives F2.1 and F2.2 would have a station

east of International Boulevard, wjth AlternativeFZ.2 capturing a larger potential residential market

due to its easterly location on 32"d Street S. Alternative F3.l could serve the city center via a potential

pedestrian overpass from a station on the west side of International Boulevard. The preferred

alternative station is forecasted to serve 200 patrons, while other city center options could serve 1,300

if a Norttr SeaTac station were not built. AlternatleF3.2 would not serve the city center and has no

station at NEAT or IMC, instead directly serving a forecasted 3,000 patrons daily at the existing

airport terminal.
All alternatives would have a station and park-and-ride facility at S. 200n Street, with virnaally no

difference in ridership or markets between the routes.

Reliability and Travel Time

The difference in travel time between the fastest and slowest alternatives in this segment is about

one minute; the total segment travel time is about five to seven minutes. The preferred alternative

would be among the fastest and most reliable routes. Alternative Fl, which would operate in
International Boulevard at-grade, would be the least reliable, but could maintain travel times similar tp
the other alternatives because of its slightly shorter length.

Sea-Tac Airport currently operates as a major transfer point; 50 percent of bus passengers passing

through the airport currently transfer to other routes. This would likely continue if the IMC were

built, because light rail, Regional Express bus, and King County Metro bus service would all come to

the same point. The IMC Station would provide better connections to Regional Express and Metro
services than if the station were at NEAT.

Travel time savings for residents of SeaTac would average about 7 to 8 minutes, or 11 to 12

percent for the work-to-home trips.

Environmental Goal: Preserve Environmental QaaIiU

The preferred alternative (F2.3) would have fewer transportation impacts than the other

alternatives, with mitigation all these impacts can be avoided or reduced below a level of significance.

With the preferred altemative (F2.3), most intersections would operate at acceptable levels in the yegr

2O2O,whencompared to No-build. The only exceptions include the International Boulevard/S. 154'
Street, International Boulevard/1606 Street, International Boulevard/l70ft Street, 32od Avenue S./S.

176e Street, and International Boulevardls. 200ft Street intersections. Although these are all major

intersections in SeaTac, signal or intersection improvements would mitigate the impacts of the

preferred alternative. Depending on the station options, minor approaches to International Boulevard,

32od Avenue S., and 28e Avenue S. would be impacted, but these effects can be mitigated. Other
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alternatives would have similar, or worse, impacts, particularly Alternative Fl which is at-grade on
International Boulevard.

The preferred alternative would acquire 12 properties, similar tol;2.1and F4 (13 and 15).
Alternative Fl would acquire the most properties (53), mostly businesses. Direct and indirect impacts
to land use and economics would be lowest for the preferred alternative and other F2, F3, and F4
alternatives. They would be greatest for Alternative Fl. The land use impacts of the preferred
alternative and Alternatives F2.1, F2.2,F3.1, and F3.2 would be similar, with the most differences in
impacts appearing in the station areas. The North SeaTac Station of the preferred alternative (at S.

154'Street) could help support increased pedestrian and commercial activities in that area. Station
Option A offers the most opportunities for area redevelopment, and all the S. 1541b Station options
would have more redevelopment potential than a S. 160* Station. The preferred alternative currently
includes a North Central SeaTac Station at the airport's proposed Intermodal Center (trvlC) with a
people mover connected to the existing airport terminal. Alternately, the station could be located at
the airport's proposed North End Airport Terminal (NEAT), with a direct pedestrian connection to the
new terminal and people mover access to the existing terminal and IMC. The preferred alternative's
potential station at South Central SeaTac (S. t84u'Street) would serve the City of SeaTac's designated
City Center and support increased density and redevelopment, but Alternative F2.1 with a City Center
Station would most directly serve the area and would have a higher potential to support increased
density and redevelopment; the station in the main airport terminal for Alternative F3.2 would not
serve the City Center area. The South SeaTac Station options for the preferred alternative and the
other alternatives impact different properties around 28u Avenue S./S. 2001h Steet, but all options
would impact fewer developed properties than the station on International Boulevard for Alternative
Fl.

The preferred alternative and most other alternatives with elevated sections would have minor
visual impacts. AlternativeF2.2 would obstruct views from the northeast shore of Bow Lake and
impose high visual contrast. Alternative Fl would remove trees and vegetation at Angle Lake Park
and relocate the park entry.

Land Use Goal: Support Regional and Local Land Use Goals and Objectives

SeaTac's comprehensive plan focuses higher-density land uses in areas to be served by mass
transit and encourages high-density, transit-oriented development in station areas within its Urban
Center along International Boulevard. Three city-designated HCT Districts are located within the
center including the City Center, a high-intensity office, hotel, and a multi-family residential areaeast
of the main airport terminal. In SeaTac, all of the alternatives are generally consistent with the City's
plan. Most of the proposed stations coincide with the HCT districts and all lie within the Urban
Center. City Center redevelopment potential would be most directly supported by AlternativeF2.2,
and less so by the City Center stations of the preferred alternative and Alternatives F1, F2.1 and 8i.1.
The Alternative F3.2 station in the existing airport terminal would provide the least support.

The Sea-Tac Airport Master PIan Update recommends several airport improvements through the
year 2020, including a new runway, expansion of passenger service areas, development of the
Intermodal Transportation Cenler at S. 170ttr Steet, and development of a North End Airport Terminal
(NEAT) immediately west of Washington Memorial Park. Light rail riders to the airport can be
directly served by a station at NEAT or they can access the airport via people mover from the IMC.
Alternative F3.2 also provides service dqrectly into the main terminal.

The Norttr SeaTac Station at S. 154'n is in the City of SeaTac, in an area planned for continued
development as a regional commercial center. While light rail is not proposed in the City's plans for
that area, a station would support goals for redevelopment and densification.
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Financial Goal: Achieve Financial Feasibility

The routes in the SeaTac segment have the narrowest range of costs, with a difference of about

$49 million. The highest cost, at $221 million, is the preferred Alternative F2.3 (Washington

Memorial Park. Elevated East of 28u) with design option A (SR 99 elevated connection). The lowest
cost is $172 million for Fl (International Boulevard) with Option C (SR 518 connection) or F2.1

Washington Memorial Park city center west with Option B (SR 518 connection). The difference in
costs between the design options within each alternative results from connecting with the different
Segment E alternatives. The differences in O&M costs between alternatives in this segment are small
because of similar travel times.

Summary of Trade-offs

The route alternatives and variety of station locations in this segment would serve the same

general corridor through SeaTac. The alternatives differ in their costs, their connections to Sea-Tac

airport; their service to the City's urban center; the impacts to resources along International Boulevard
and on Port of Seattle property, and the location and impacts of park-and-ride lots.

At$22I million, the preferred alternative (F2.3) is over $40 million more expensive than an at-
grade route along International Boulevard (F1). The costs are higher due to the extent of elevated

sections, but the preferred alternative avoids much of the property and traffic impacts of an at-grade

route along International Boulevard (F1). It has three options for a station at North SeaTac (S. 154tb

Street) with a park-and-ride facility, which would improve transit access for residential neighborhoods

to the east and west of the line. The park-and-ride facilities would displace commercial lands adjacent
to the station, but Option A could offer the best economic and redevelopment benefits. Option B
(with a structure located southeast of the station) would provide the most park-and-ride spaces (670).

The preferred alternative would serve the airport with a station at North 170h Street at the IMC or
NEAT. The NEAT site would provide the most benefits for travelers to and from the airport, and the

IMC site would provide more benefits to travelers headed elsewhere in the region and could also serve

the City Center. Both options would integrate with the airport's proposed gtound fransportation
system and would serve the airport's future expansion plans, although the Port prefers fte NEAT site.

The preferred alternative also has provisions for a potential station at South Central SeaTac to
serve the City Center at 184ttr Street. Alternative F2.2, (Washington Memorial Park City Center East),

would place a station closest to the City Center, but would cross Bow I-ake on an elevated structure,

resulting in visual impacts for area residents. Alternative F3.2 would serve the airport only at the

existing main terminal, would not serve the city center and, while providing a direct pedestrian

connection, would be more disruptive to airport operations, and more costly than a NEAT or IMC
Station. Alternative F3.1, with a station just east of International Boulevard, would impact port
properties, while F.l would have a station in the median of International Boulevard, resulting in traffic
circulation and displacement impacts.

South of the City Center area, the prefened alternative, and all alternatives but Fl, would be along
28tr Avenue S. to S. 200s Street, a route that would have fewer impacts to traffic and businesses than

Fl, which continues along International Boulevard to S. 200*. Five options exist for a south SeaTac

Station, involving different park-and-ride facilities, station configurations, and surface operations,

varying the treatrnent of 28ft Avenue S., and varying the property displacement impacts. A surface
park-and-ride facility and/or stmctured parking is proposed in the various options, with Option E
providing a public/private partnership opportunity involving a privately operated park-and-ride

structure that would be sited south of S. 200e Street.
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6.4 MAINTENANCE BASE SITES

The Final EIS examines five maintenance base sites in the south downtown industrial area (M1-A
through Ml-E). Two alternatives adjacent to the Boeing Access Road (M2 and M3) also continue to
be evaluated. The additional sites in the south downtown area are in response to comments and an
FTA request that each Minimum Operable Segment (MOS) be fully operational and include a

maintenance base facilitv.

Cost

The capital cost of the Ml maintenance base options range from $97 to $113 million. These costs
include construction and property costs for a base capable of accommodating 100 to 104 light rail
vehicles and serving the demands of the system; this would include an extension to Northgate and
growth in ridership demand during the project's initial phase. The cost for rail access between a route
alternative and a maintenance base site would vary depending upon which route and base is selected,
from a low of $1 million to a high of $9 million with the most logical route/base matches. Access
costs for other matches could be considerably more expensive.

The base construction and right-of-way costs for the M2 N.E. Boeing Access Road site are
estimated at $96 million. The site is served directly by all the light rail alternatives. Access costs
would vary depending upon how the site is accessed. ff the site is accessed by an elevated structure,
the cost is estimated to increase by $22 million. An at-grade connection would add $3 million.

The capital and right-of-way costs to construct a maintenance base on the M3 site (S.W. Boeing
Access Road) are estimated at $97 million. Access costs would vary depending upon which
alternative is selected. The Tukwila International Boulevard alternatives (E1) would add $11 million.
ff Alternative E2 is selected, the cost would increase by $1 million. Alternative E3 (MLK) would
require a special spur track across I-5, resulting in an additional $29 million.

Light Rail Access

Alternatives Cl.l,Ct.2, C1.3 and C1.4 could provide access to Sites M1-A, Ml-B or Ml-C.
Sites Ml-D and E would be directly accessed only through Alternative C1.4 on S. Forest Street.
Alternative C1.5 would be able to directly access site Ml-C only.

The primary light rail access to Sites Ml-A or B would be via I^ander Street, with either at-grade
or elevated tracks to Ml-A, and at-grade only for Ml-B. The route alternatives that do not serve
I-ander (such as C1.5, C2.3, C2.4 and C3) would require additional access track to serve the Ml sites,
although site Ml-C would be accessed via S. Massachusetts Street (Cl.5) with at grade tracks.

All Ml sites would be served by existing Burlington Northern Santa Fe (BNSD or Union Pacific
mainline or spur tracks, which could be used to directly deliver new vehicles and to bring Tacoma
light rail vehicles to the site for heavy maintenance.

Site M2 does not provide direct connections to the freight rail tracks for maintenance of Tacoma's
lightrail vehicles or for the delivery of Central Link vehicles. Access to the site could be by an
elevated structure over MLK Jr. Way S., or by an at-grade crossing of MLK Jr. Way S. with or
without gates. An at-gpde crossing would affect taffic operations on MLK Jr. Way S. early in the
morning when the trains first entered service, at the end of the morning peak and beginning of the
afternoon peak, and at the end of the evening peak. The return of trains to the site at the end of service
would occur in the early morning hours and would not impacts street operations.

Site M3 could be readily accessed by all of the Segment E alternatives except E3, which would
require a lengthy new access track. There is also access to the site from BNSF tracks for light rail
vehicles from Tacoma and the delivery of vehicles to Central Link. There is onlv one vehicular access
point.
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Operations, Site Conftguration and Expansion Capabilities

All of the Ml sites would be centrally located along the light rail corridor and would result in the

shorter deadhead runs (largely empty or out of service trains that must ravel to renrn to the site for
service) compared to the Boeing Access Road Sites M2 and M3. All Ml sites are long enough and

wide enough to accommodate a run-around track with better-than-minimum turn radii.

Site M2 is flat, and its shape accommodates and efficient maintenance facility. The site

potentially could be expanded to accommodate limited additional maintenance needs for growth in the

light rail system.

M3's L-shaped site is poorly shaped for the development of a maintenance facility. Circulation
for trains within the site would be awkward. The site does not offer opportunities for expansion.

Permitting; Affected Jurisdiction ; Existing ases

All Ml sites are in a zoned commercial,/industrial areq with a building height limit of 85 ft. This

zornngcan accommodate a light rail maintenance facility, but requires a conditional use permit. The

Ml sites are all located entirely in the city of Seattle and their use by Sound Transit would displace

private industrial uses.

Site M2 is partially in the City of Seattle and partially in the City of Titkwila. Permits from both
jurisdictions would be needed. The site contains several established commerciaVindustrial uses that

would need to be relocated.

Site M3 is completely within the City of Tukwila and zoning is appropriate for a light rail
maintenance facility. This site would have the fewest business displacement irnpacts, but would
require the relocation of a Seattle Police Association firing range.

Environmental GoaI: Preseme Environmental QualQ
All of the proposed M1 maintenance base alternatives in the North Duwamish area would

displace existing businesses and their employees, and could affect property access and circulation.

Any of the Ml base options would be consistent with the industrial land use in the North Duwarnish

are4 although there is limited land available for displaced businesses to relocate. Most of the

Duwamish area sites acquire similar amounts of land and displace 6 to 18 properties. The impacts in
terms of businesses and employees affected are more varied, and the related number of jobs affected

provide a basis for comparison. Sites M1-D and Ml-E (with Alternative Cl.4) would displace the

fewest employees, cause the least disruption of property access, and the least traffic impacts. Sites

Ml-A, M1-8, and Ml-C could have the highest impacts, detrrnding on the route alternative and

.rccess route chosen. Site Ml-B would also affect 1,026 employees, and it would have comparatively

high impacts to property access, circulation, rail freight, and safety. Site Ml-C would affect 581jobs,
and would also impact traffic operations in its immediate.vicinity the most since it would divert traffic
from Sixth Avenue S. Site Ml-A would affect62ljobs, and remove 3,500 ft of rail storage track, but
the nack could be replaced in other locations. Hazardous materials releases are known on all sites,

with Ml-A having the lowest potential for long-term impacts. The other sites have similar potential,

although sites M1-D and Ml-E include an historic landfill with unknown releases to groundwater.

The Boeing Access Road sites have fewer impacts overall, including lower impacts to
transportation, property, or employment. Site M2 would acquire 14 properties and M3 would acquire

13. Most would be industrial or commercial parcels, although a large portion of the M3 site is a

Seattle Police Athletic Association training facility. Each site includes known hazardous material

releases (two on M2, and three on M3).
Construction of Site M3, S.W. Boeing Access Road, could affect a wetland, disturb an area with a

high probability for archaeological resources, and affect a potential property of cultural interest to
Indian tribes.
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Trade-otfs Among the Maintenance Base Sites

All Ml maintenance base sites are well situated relative to tle overall light rait corridor, and
would be in the North Duwamish Industrial area. They also connect to existing BNSF tracks and
could provide heavy maintenance for Tacoma's light rail vehicles. The surrounding land uses are
compatible to industrial uses. The most significant environmental impacts involve the number of
employees and businesses that would be displaced by various site and route combinations. Site Ml-B
would have the highest impacts to jobs. As there is limited land available for relocation in the
Duwamish Industrial and Manufacturing areq relocation could be difficult, particularly for businesses
that require large sites or rail access. All sites would require a conditional use permit from the City of
Seattle. Sites Ml-D and Ml-E overall would have the least environmental impacts, but they also
would require the selection of Alternativ e Cl .4 along S. Forest Street. (Alternative C 1 .4, while one of
the highest cost route alternatives in Segment C, has :rmong the fewest environmental impacts of the
Segment C routes.) The base costs for the site vary by $16 million, and up to $28 million when access

routes are considered. The lowest cost combinations are Ml-B and M1-C with any of the Cl
alternatives ($98 to $102 million). Sites Ml-A, Ml-D, and Ml-E have costs ranging from $L12 to
$126 million

Site M2 (N.E. Boeing Access Road Maintenance Base) is well configured for a light rail
maintenance base, has no significant environmental impacts, and would allow limited expansion of the
base for future phases. Its costs would range from $99 to $118 million, depending on the route
alternative. Its disadvantages are that access would require a grade-separated structure or, with an at-
grade access, traffic would be impacted on MLK Jr. Way S. a few times during the day. There is no
connection to existing freight rail tracks for delivery ofvehicles and access for Tacoma vehicles for
heavy maintenance.

Site M3 (S.W. Boeing Access Road Maintenance Base) is the lowest cost site (ranging from $108
million if paired with the preferred alternative to $126 million if paired with Alternative E3), and it
has direct access to freight rail tracks. A maintenance base at this site would change the character of
the site but it would remain consistent with the surrounding uses. However, the site is poorly shaped
and has a number of potential adverse environmental impacts including wetland impacts and an
impact on a culturally sensitive site. It has poor access by road and does not allow the potential for
expansion.
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7. Response to Common Comments on the Draft EIS

Sound Transit received 935 public and agency letters and oral testimonies on the Central Link
Light Rail Draft EIS during the public comment period. These letters and testimonies contained a
total of 3,71.2 separate cornments. The public comment period on the Draft EIS began December 4,
1998 and closed February 5,1999. Comments on the Environmental Assessment on N.E. 45m Station,
Capitol Hill Station, and North Duwamish Maintenance Base Alternatives were also taken from
August 9, 1999 to September 8, 1999. Responses to comments on the Rainier Valley Tunnel
Environmental Technical Report and EA are also provided in the Final EIS

Public comments, written and oral, were received from individuals, community groups,
businesses, private organizations, tribes, and federal, state and local agencies. Public hearings on the
Central Link Light Rail Draft EIS were held at the following times and locations:

r Wednesday, January t3, L999,6-9 P.M.
T\rkwila Community Center, 12424 42"d Avenue S., Tukwila

o Thursday, January 14,1999,6-9 P.M.
SeaTac City Council Chambers, lT900International Boulevard, Suite 401, SeaTac

r Wednesday, January 20,1999,6-9 P.M.
Lake Washington Public School District Board Room, 16250 N.E. 74ft, Redmond

o Tuesday, January 26,1999,6-9 P.M.
Kane Hall, University of Washington c:rmpus, Room 110, Seattle

r Thursday, January 28,1999,6-9 P.M.
Filipino Community Center, 5740 MLKJT. Way S., Seattle.

The Rainier Valley Tirnnel Environmental Technical Report was released February l, 1999,
during the public comment period on the Draft EIS. Subsequently, comments specifically pertaining
to the Rainier Valley Tunnel were accepted through March 18,1999, and have been included in the
Final EIS. The public hearing on the Rainier Valley Tirnnel Report was held at the following time and
location:

r Thursday, February 11, 1999, 6-9 P.M.
Filipino Community Center, 5740 MLK Jr. Way S., Seattle.

An Environmental Assessment @A) of the N.E. 45tb Station, Capitol Hill Station and North
Duwamish Maintenance Base Altematives was published on August 5,1999. Written and oral
comments on the EA were taken from August 9,7999 to September 8, 1999, and are included in the
Final EIS. Public meetings on the EA were held at the following times and locations:

o North Duwamish Maintenance Base
T\resday, August 24; lI a.m. to L p.m.
Seattle Public Utilities Operations Center
2700 Airpon Way S Seattle

o N.E. 45s Station
Monday, August 30; 6 to 8 p.m.
University Heights Center for the Communities, Room 209
5031 University Way NE Seanle

. Capltol Hill Station
Tuesday, August 3l;6 to 8 p.m.
Seattle Central Community College
1701 Broadway, Room 1110 Seattle

The Draft EIS Comments and Responses (Volumes 3, 4, and 5 of the Final EIS) include copies of
the transcripts from each of the hearings, written comments from the hearings, comment letters
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received by Sound Transit, and responses to these comments. Each comment letter and commentors

transcript was coded with a number, and then each comment within the letter or tanscript was also

numbered. Duplicates of received correspondences are only printed once. This appendix includes

comments on the Draft EIS, Rainier Valley Tunnel Report, and EA.
Many of the conanents received were on similar topics. These common topics or questions have

been summarized as Common Comments in this chapter of the Final EIS. The following summarizes

the Common Comments and provide a response.

1. ALTERNATIVES

{.{,1 How was the preferred alternative identified and how will the final be
selected?

On February 25, 1.999, the Sound Transit Board identified the preferred alternative from the

alternatives considered in the Draft EIS. In identifying the preferred alternative, the Board considered

the findings of the Draft EIS, public comments through an extensive public outreach effort, staff
recommendations, and information to further clarify engineering, operations, ridership projections and

cost estimates for the various alternatives. Subsequently, elements of the preferred alternative and

other alternatives were developed or modified in response to public and agency cornments and to
respond to other information. All of the alternatives considered in the Draft EIS are also evaluated in
the Final EIS.

Following completion of the Final EIS, the Sound Transit Board will make a final decision on the
alternative to be built. For the purposes of the State Environmental Policy Act, the Board will adopt

the final route altematives, station locations, and maintenance base. Under the National
Environmental Policy Act, the federal government will make its decision in the Record of Decision on
the Final EIS. The evaluation and selection process is discussed further in Section 2.2 of the Final
EIS. The decision making process and the preferred alternative are discussed in greater detail in
Chapter 2 of the Final EIS. See Section 2.2 and 2.1.1, respectively.

1.1.2 How were the alternatives identified and narrowed for the EIS?

The light rail alternatives evaluated in the EIS are the result of over 20 years of regional planning
and study. These studies formed the foundation of the Sound Move plan, and are discussed in Chapter
2 of the EIS (see Section 2.2).

Previous studies included analyses of various corridors and technologies. For example, an

analysis of alternative technologies conducted in the early 1990s compared highways, light rail, heavy
rail, automated guideway transit/people mover, monorail, magnetic levitation and terrafoil. These

evaluations identified electric light rail as the most appropriate technology to meet this corridor's
needs. Evaluation criteria included capacity, operating speeds, cost-effectiveness, community
compatibility and reliability. Additionally, light rail is a "proven" technology with numerous

examples in the U.S. and around the world.
Following additional planning, evaluations, and public inpul Sound Transit completed a Major

Investment Study (MIS) in May 1997, as required by the Intermodal Surface Transportation
Efficiency Act. The MIS described the central light rail corridor altematives as:

o University District to Northgate (to be built if funding were secured)

r Downtown Seattle to University District (from the existing transit tunnel, under Capitol
Hill/First Hill and the Ship Canal to the University District)

. Downtown Seattle to Boeing Access Road (south from the existing transit tunnel, east along
I-90 to Rainier Avenue, south through Colurnbia City and along MLK Jr. Way S., turning
west at Boeing Access Road and crossing over I-5)
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. Boeing Access Road to SeaTac (two primary alternatives were to be analyzed further, the SR
99 route and another along Interurban Avenue)

After receiving approval for the Major Investment Study, Sound Transit proceeded with project-
level environmental review.

The potential alternatives to be evaluated in the EIS were further defined in a process that
combined technical study with public outreach, including the formal scoping process for the EIS,
which began in November 1997. T:he Scoping Information Report (March 1998) detailed the
altematives and environmental issues being considered for evaluation in the EIS. The two-month
scoping period included 6 public meetings. Over 900 comment letters were received from agencies
and the public.

After completion of scoping, and in consideration of comments received, a specific set of
alternatives were defined. These alternatives were evaluated against two levels of criteri4 as outlined
in the EIS in Section 2.1.3.1,. Based on the criteria and public comments received through community
contacts, a series of six public meetings and two formal public hearings, Sound Transit finalized the
set of alternatives to be evaluated in the Draft EIS. On May 18, 1998, the Sound Transit Board
approved the route and station alternatives to be studied in the Draft EIS. These alternatives were
further developed and refined through conceptual engineering studies, and are described in Section
2.1.2 of the EIS. Design work continued through the preparation of the EIS. The early steges of this
work focused on developing the specific route and grade determinations of the alternatives and
maintenance base sites. Later stages focus on refining profiles, routes and station designs and
incorporating mitigation measures into project design and plans.

1.2 Why didnt Sound Transit look at the full-length Rainier Valley Tunnel
alternative initially?

As discussed in the EIS, Section 2.1.3.1, tunnels were considered only where they would meet the
"tunnel criteria", that is, where difficult topography, physical barriers, lack of available right-of-way
or high ridership demands would make new at-grade or elevated routes infeasible or impractical. The
criteria Sound Transit applied to select appropriate profiles by segment is described in more detail in
Section 2.1.3.1of the EIS.

Sound Transit has strived to involve the Rainier Valley community in ttre Central Link decision-
making process. Sound Transit's outreach efforts have included the establishment of a community
office in the Rainier Valley in order to provide the community with a convenient location to offer
feedback on Sound Transit projects, participate in the environmental review and planning processes,
and obtain information, numerous public meetings and neighborhood canvassing efforts, meetings
with community leaders, and the translation of informational materials.

Prior to the release of the Draft EIS, public requests were made for consideration of an all-tunnel
alternative through Rainier Valley. (A number of public comments on the Draft EIS repeat that
request.) In response, and in consultation with Rainier Valley community members and tunnel
proponents, Sound Transit developed and evaluated an all-tunnel alternative in Segment D. The
Rainier Valley Tunnel Technical report was released on February l,1999 for public review, prior to
the selection of Sound Transit's preferred alternative. The report concluded a tunnel would not be a
reasonable alternative for several reasons. First a Rainier Valley Tunnel would not meet criteria
commonly used to warant a tunnel, nor did it meet the criteria Sound Transit had applied in
determining profiles throughout the rest of the project corridor. Further, a tunnel would create nearly
$400 million in additional costs without providing significant additional transportation benefits,
although it would reduce some adverse impacts. Finally, Sound Transit would face major constraints
in obtaining additional funding for a Rainier Valley Tirnnel (RVT), based on the factors above, and
considering the voter-approved funding progam for Sound Move.
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Since issuance of the Draft EIS and the Rainier Valley Tunnel Environmental Technical Report
Sound Transit has further compared the impacts and benefits of the preferred alternative to an

alternative that would require the construction of a tunnel the full length of Rainier Valley. The tunnel

alternative does not meet Sound Transit's tunnel criteria and would require extraordinary costs. This

comparison, along with a history of the light rail alignment in southeast Seattle, is set forth in
Section G-7 of Appendix G, Environmental Justice Technical Report. Consistent with the findings set

forth in the Rainier Valley Tunnel Technical Report, that section concludes that the preferred

alternative's at-grade profile offers many benefits not provided by the RVT alternative. These

benefits include streetscape improvements and greater potential for economic development. Although
the tunnel would reduce some impacts, it would have greater construction impacts in station areas and

portals, which may adversely affect residents, businesses and others, as well as greater vibration
impacts. For these reasons, as well as the engineering and cost considerations discussed, the tunnel

alternative is not a reasonable alternative.

The EIS evaluates tunnel profiles in three locations in the Rainier Valley area, including: the

Beacon Hill crossing (Cl and C3, where steep grades would inhibit at-gpde or elevated operations);

Rainier Avenue north of MLK Jr. Way S. (C2.4) where I-90 presents a barrier and where nalrow
existing right-of-way would require extensive property displacements, loss of property access and

impacts to historic resources; and, 37'Avenue S. through Columbia City (D3.a) where the available
right-of-way was limited through the national historic district and commercial center, and where the

route would encounter a hill just south of Columbia City.

1.3 Why doesnt Sound Transit consider monorails or other types of transit
systems?

Other transit technologies and systems were previously considered and rejected. The Sound

Move plan approved by the voters specified electric light rail technology, the impacts of which are

analyzed in this EIS. Alternative technologies are no longer being considered for the Central Link
Light Rail project. They were evaluated previously and not selected for further consideration, as

discussed in Section 2.2 (Chapter 2) of the EIS and summarized below. Part of the decision to use

electric light rail was based on its flexibility to operate at-grade with shared crossings, elevafed or in
tunnels as required. Monorail and Maglev do not have this flexibility.

In the early 1990s, two studies (Gannet-Delruw 1990, PBn( 1991, available for review at Sound

Transrt) took a comprehensive look at potential rapid transit technologies. Technologies examined

included light rail, heavy rail, automated gurdeway transit (AGT/people mover, and monorail.
Alternative technologies such as Maglev, and Tenafoil were also examined. The technologies were

evaluated for their ability to meet general performance requirements for the project corridors as well
as needs specific to the systern" such as compatibility with the downtown tansit tunnel, Ship Canal

crossing, at-grade crossings, and aerial structures. These studies concluded that conventional-tracked
rail (ight or heavy) would be most practical to implement in the Puget Sound area. This conclusion
was reached largely because this technology has wide use and has stood the test of time in crucial
issues such as swirching, crossing lines, and carrying large passenger loads between urban stations.

Also, some of the facilities that would likely be used for the long range syster& including the

downtown transit tunnel and the I-90 floating bridge, were specifically designed to accommodate a

conventional-tracked rail system. Other technologies would be more difficult to accommodate on

these facilities.
Light rail was considered the most appropriate rail technology to implement over the range of

conditions that would be encountered in the system. The major constraints of heavy rail were

considered to be the use of high level platforms and third rail power pickup (although overhead

catenary can be used). One of the reasons for the light rail choice was the need to run the system at-
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grade wittrin street rights-of-way in less dense sections of the system. Light rail also was more cost-
effective than heavy rail when evaluated on a system-wide basis.

The choice of electric light rail technology was reflected in the 1993 System Plan Environmental
Impact Statement, which analyzed in detail the impacts of various system alternatives, including
conventional tracked rail (heavy or light). The decision to select electric light rail as the transportation
mode for further analysis was made by the Regional Transit Authority Board in 1994, when it adopted
a plan that included 68 miles of light rail connecting Lynnwood to Tacoma and across I-90 to
Bellevue and Redmond, and again in 1996 when it adopted the Sound Move plan. Sound Move
includes the 1.6 mile electric light rail system in Tacoma and approximately 25 miles of electric light
rail in the SeaTac to Seattle corridor that will be fully compatible with the System Plan.

Following voter approval for financing for the Sound Move plan in 1996, the plan was
incorporated into the Puget Sound Regional Council's Metropolitan Transportation Plan (MTP), the
federally required plan for projects receiving federal funding. Finally, the light rail mode was
confirmed in a May 1997 Major Investment Study for the Sound Move plan, which reviewed the prior
planning and community involvement efforts leading to the adoption of a preferred transpor[ation
strategy. The Major Investment Snrdy was approved by the Puget Sound Regional Council (PSRC) in
April 1997, concluding that it "clearly documents how [Sound Transit] identified and evaluated a
range of altematives together with a chronology of decisions leading to the preferred alternative."

With the approval of the Major Investment Study, the proposal proceeded into the current,
project-level environmental review.

1.4 Why isntt a Roy/Aloha Station on Gapitol Hill part of the Preferred
Alternative?

The Roy/Aloha Station is not part of the preferred alternative because of ridership and cost
considerations. Capitol HiIl residents would be served by the Capitol Hill Station at John Street,
which is only a half-mile away. Although a Roy/Aloha station would attract 600 more daily riders on
Capitol Hill, the time it takes to dwell at the station would result in decreased ridership in other
segments. Overall, system-wide ridership would not increase. It would cost S85 million to build a
complete station as part of the current project and $38 million to build just a station shell.

2. MITIGATION

2'l How and when will detailed rnitigation commitments be made part of
the proiect?

The National Environmental Policy Act (NEPA) and the State Environmental Policy Act (SEPA)
require that the EIS describe reasonable mitigation measures addressing project impacts for the
decision-makers to consider. These acts and their implementing regulations allow mitigation
commitments to be made in the EIS, however, they do not require it. Where the current level of
design, information and coordination allow it, the Final EIS does identify where mitigation has been
incorporated into project design and other mitigation commitments. Where additional design,
information and/or coordination are necessary, the Final EIS identifies potential mitigation measures
to be considered by decision-makers. The Mitigation Plan is iri Appendix O of the Find EIS.
Additional design will be required to further define mitigation and will be developed through
preliminary engineering and final design. The Record of Decision (ROD) will include a list of
committed mitigation measures for the prefened alternative. Mitigation measures can range from
specific design items like noise walls to plans or programs to develop the mitigation details (e.g.
parking mitigation monitoring). Mitigation commitments may also include performance standards
that commit to meeting certain measurable standards (such as a maximum vibration level) but do not
yet cornmit to the precise means through which that standard will be met. This approach allows the
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on-going design work and community and agency consultation and coordination work to better define

the precise approach to mitigating impacts. Sound Transit is working with agencies with jurisdiction

and other interested parties to determine appropriate mitigation commitments. These commitments

may be documented through a formal agreement, as conditions for required permits, or through some

other mechanism.

3. TRANSPORTATION

3.1 How will local access and circulation be maintained along surface
segments?

There are several segments where the preferred light rail line would operate at-grade or elevated

in the median or along the side of arterial streets, including S. Lander Street in-Segment C., MLK Jr.

Way S. in Segment D, Tukwila International Boulevard in Segment E, and 28* Avenue S. in Segment

F. Access in these areas could be affected. Generally, it is expected that trucks and other vehicles will
adapt their routes based on distance and convenience. In all these areas,

o Access to adjacent properties would be maintained from the street.

o Vehicular access may be restricted to right-in, right-out movements

o Left turns and U-turns would be accommodated at signalized intersections

o Facilities for pedestrians and bicycles would be improved in some locations, including new
signalized crossings pedestrian-only, and new or improved sidewalks/crosswalks.

The configurations of the at-grade routes in all three of the at-grade sections of the preferred

alternative have been modified since the Draft EIS to reduce impacts to access and circulation. The

major changes have been to increase the number of signalized crossings provided, and to adjust signal

timing strategies that minimize vehicle delays at intersections. In Segment C, the Lander Street route

has been moved to the north side ofthe stree! reducing overall access restrictions; an elevated

alternative has also been developed that would avoid most of the access restrictions and delays. The
preferred alternative in Segments D and E both include additional signalized intersections, modified

signal strategies, and other mitigation measures.

3.2 Explaln how the Sound Transit ridership model works. Does it include
transferc from buses, regional expressr and commuter rail?

Sound Transit uses an incremental planning model to produce detailed forecasts of transit
patronage resulting from changes in transit service levels between two locations within a corridor.

The primary purpose of developing an incremental transit model was to have a special planning tool,

which was capable of providing detailed forecasts of transit riders. The traditional multi-modal
regional travel forecasting models are not designed to provide detailed ridership forecasts. The Sound

Transit model was initially developed in 1991 and subsequently refined in1993 as new transit survey

data became available. The development and refinement of the Sound Transit model, its databases,

and the underlying assumptions was overseen by an Expert Review Panel @RP) which was comprised

of regional and national transportation experts. The ERP was established to satisfy Washington State

law under the auspices of the Governor, I-egislative Transportation Committee, and Secretary of
Transportation.

The Sound Transit model includes three distinct ridership-forecasting stages. In the first stage of
ridership forecasting analysis, changes in demographics are taken into consideration. Base year

(1992) transit trips are increased to estimate 2010 and 2020 transit trips using district-to-district
estimated growth in regional travel from the PSRC regional model.

In the second stage, other changes in travel are taken into consideration: highway travel time
(congestion), costs (including parking costs and transit fares), and household income. A mode choice
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model is used to estimate zone-to-zone transit ridership based on the sensitivity of travel demand
behavior to the factors of time, cost and income. The mode choice components of the Sound Transit
model are nationally-accepted measures of travel demand behavior sensitivity (elasticity) with respect
to travel time and cost changes. PSRC uses similar sensitivity measures in their regional mode choice
analysis. Results from the first two stages of the ridership forecasting were used to develop a forecast
of zone-to-zone transit trips within and to/from the Sound Transit boundaries for 20lO and,2020
classified by time of day, trip purpose and mode of access (i.e., walk or auto access to transit).

The third and final stage of the ridership forecasting analysis considers the incremental changes in
transit level-of-service (i.e., access, wait, and ride travel times). The mode choice parameters use
nationally accepted measures of travel demand sensitivity with respect to transit travel times. Finally,
the resulting transit trips from this stage of the ridership forecasting analysis are assigned to the future
year transit network reflecting characteristics of transit service between any two areas/locations.

A more detailed description of the ridership model process is documented in the "Transit
Ridership Forecasfing Methodology and Results Report" produced for the Regional Transit Project by
Parsons, Brinckerhoff, Quade & Douglas in July 1999, which is a technical report to the Central Link
Final EIS.

3,3 How will at-grade light rail affect pedestrian and traffic safetyr?

Light rail alternatives with at-grade sections would introduce some light rail accidents with motor
vehicles and pedestrians but would also decrease mid-block and left-turn vehicle accidents and mid-
block pedestrian crossing accidents. Analysis of accident records along the three major routes
proposed for at-grade operations found that the same number or fewer accidents would occur with at-
grade light rail as would occur on the same streets under No-Build conditions. To assess the potential
for future motor vehicle accidents on MLK Jr. Way S., estimates were made of future collisions
between motor vehicles and between motor vehicles and light rail vehicles. These estimates indicate
that there would be fewer collisions involving motor vehicles, pedestrians, and bicycles with the light
rail alternatives compared to a No-build Alternative.

At-grade light rail within a roadway could create the potential for new accidents because a new
kind of vehicle would be introduced, and street operations would be changed. However, light rail can
also result in reduced risk for accidents at mid-block and existing unsignalized intersection locations.
New accidents would primarily be caused by collisions between light rail vehicles and pedestrians or
autos, and due to raiVbus transfer activity at station areas that require bus stops and layover zones
across the street from a rail station. There would be reduced risk for certain types of accidents where
an at-grade light rail route would be in the center of a roadway, particularly collisions between motor
vehicles, and collisions between motor vehicles and pedestrians or bicyclists. With operations in the
center of the road, traffic movements from driveways and unsignalized intersections would be
restricted to right-in, right-out movements only, and pedestrian crossings would be authorized only at
signal-protected locations. Under these conditions, at-grade light rail could reduce risks of mid-block
left-turn conflicts, midblock head-on collisions, and midblock pedestrian crossing accidents.

As part of the EIS process, Sound Transit commissioned a study (Korve July 1999) of the impact
that other light rail systems nationwide had on pedestrian safety, focusing on comparable systems to
light rail. The study found that between four to five light raiVpedestrian accidents have occurred in a
typical yeax at comparable systems. The majority of these incidents occurred in station areas, where
risk could be further minimized by design approaches, appropriate signage, and public education to
encourage safe behavior. The remainder of the accidents occurred along the right-of-way, where
design features and public education could also further reduce risk.

The Final EIS Section 3.3 includes a more detailed discussion of specific transit safety issues by
segment, and proposed mitigation measures.
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3.4 Will Sound Transit improve pedestrian/bike access to station areas?

Sound Transit assumes that bicycling and pedestrian access will be a common means of travel to

and from Sound Transit facilities, as described in Bicycle Access to Sound Transit: A Policy Review

and Recommendations (Sound Transit, October 1998). Sound Transit has been working with local
jurisdictions, transit agencies, and interested groups to identify needs and opportunities for improving
access in station areas, and to incorporate features and strategies that enable and encourage non-

motorized access to Sound Transit stations. Sidewalks on or adjacent to the light rail station

properties would be provided, and sidewalk widths would be wide enough to accornmodate pedestrian

volumes from light rail and conform with city standards. Stations would be designed to provide ample

space for maneuvering and or storing bicycles, based on projected patronage.

The preferred alternative and other alternatives have been refined since the Draft EIS to include
project features that promote walk and bicycle access to light rail. These features include improved
connections between station areas and nearby activity or commercial centers and bicycle storage

facilities at the stations.
To improve bicycle access to Link stations, Sound Transit has incorporated the following

projects: trail and/or signage improvements to the Burke-Gilman Trail near Pacific Station (segment

B); creation of a Class I trail parallel to the light rail route and Mefio busway in the North Duwamish

area (segment C); development of a bicycle facility through the Rainier Valley parallel to the light rail
corridor including the Chief Sealth crossing of the MLK Jr. Way S. and S. Henderson Sneet (segment

D); improved signage for an existing on-street bicycle route through the Rainier Valley (segment D);
and design of a l4-foot outside lane on Tirkwila International Boulevard that will accommodate

bicycle travel. In addition, there would be street and urban design enhancements on Edmunds Street to
Columbia City and on Henderson to Rainier Beach in Southeast Seattle, and on South 144ft Street in
Tukwila.

The McClellan Station would have improved pedestrian crossing facilities at MLKJT. Way S. and

Rainier Avenue S. With the at-grade light rail route on MLK Jr. Way S., the street would be

redesigned to encourage pedestrian access to the stations. The number of signalized intersections
would increase from 14 today to 28 with Link, including nine pedestrian-only crossings. The
preferred alternative on Tukwila International Boulevard would incorporate most of the pedestrian

improvements and street design features that are proposed in the City of Thkwila's plans. In SeaTac

(segment F), grade-sepaxated pedestrian crossings are proposed, including at a potential South SeaTac

station that would serve the city center.

3.5 How will bicyclists use the system?

Sound Transit will make provisions to encourage bicycle access to the systenr, at the stations, and

on train vehicles - taking into account safety, convenience, and comfort of patrons, security of
bicycles, capacity goals, and impact on service.

Sound Transit will provide secure bicycle racks and/or lockers at stations to encourage bicyclists
to use the Link system and to store their bicycles at the stations. The EIS identifies the initial number

ofbicycle racks and lockers to be provided at each station, and additional area for bicycle storage

facility expansion if needed. This information is summarized in the Final EIS Transportation Section
(3.2) and in the Transportation Technical Report.

In addition, as described in Bicycle Access to Sound Transit: A Policy Review and

Recommendations, Sound Transit will provide bicycle access on Link vehicles. Initially, bicycles will
be accommodated on trains during off-peak hours. Within the first six months of start-up, the

feasibility of providing peak-hour access to Link should be demonstrated. During the start-up of the

system's operation, Sound Transit will work with the local community to assess procedures and

equipment issues to plan effective service for both bicyclists and other patrons.

Central Link Final EIS
7. Responses to Comments

I 0/22/1999



3.6 What are the potential impacts of ending the line at N.E. 45th Street and
other potential terminus stations?

The preferred alternative identifies a light rail line terminus at N.E. 45ft Sneet for the initial phase
of the light rail project, with future phases extending the terminus farther north to Northgate or
beyond. Similarly, a number of the MOS alternatives would provide north or south termini at other
locations, including at the Capitol Hill Station in Segment B, or at the McClellan or Henderson Station
in Segment C. The EIS analysis determined that the impacts around these "initial phase" terminus
stations would be simitar to the impacts that would occur at these locations with a longer system. In
general, bus routes would not be significantly rerouted to feed these interim terminus stations, and
added park-and-ride facilities are not proposed. The following summarizes the analysis of the NE 45'h
Street terminus:

The addition of light rail will attract high ridership by people who start or end their trips in the
University District and by people who will be transferring by bus to or from the rail station.

Bus trips would increase by 18 per hour in the P.M. peak period if N.E. 45h Sneet is the light rail
terminus. After light rail is extended to Nor*rgate, bus trips would decline by 26 buses per hour to
eight less than existing.

The N.E. 45s Street vicinity would attract 46 more vehicle trips during the P.M. peak hour in
2020 than with the Northgate terminus. Based on the experience of similar light rail systems,
passengers dropped off at the station by automobile are not expected to be a significant percentage of
total ridership.

The overall intersection LOS would remain at LOS D with station Option B even with the N.E.
45e Street terminus, however, it would decline to LOS E under station Option C due to closure of
N.E. 43'd Street. Either option provides an acceptable LOS.

The University District's high parking utilization and the existence of residential parking zones
are expected to prevent hide-and-ride parking from becoming a major problem. Sound Transit has
committed to monitor and mitigate impacts on neighborhood parking.

Expected pedestrian volumes around the station area will not exceed existing sidewalk capacity.
Additional construction activities including truck taffic, traffic detours, and construction staging

would affect the N.E. 45'h Sfieet terminus area, compmed to the station with a Northgate extension,
because additional construction staging areas would be required near the station area.

Parking impacts would not be expected to differ if the Capitol Hill, Henderson or McClellan
stations would be the terminus because forecasted ridership would be similar or lower, the same
parking supply conditions would exist, and the same measures to assess and mitigate potential hide-
and-ride activities would be used. For more details, see the parking impact discussion of the Final EIS
Section 3.3.

g.7 How will Link connect to other modes (Gommuter Rail, Ferries, etc.)?
The Central Link Light Rail system would connect conveniently to the corridor's web of federal,

state, regional and local transportation facilities and services, including King County Metro,
Community Transit, Pierce Transit, Washington State Ferries, Amtrak, Sea-Tac International Atrport,
and Sound Transit's Sounder commuter rail and Regional Express buses. Transfers between tansit
modes are expected to increase, especially between buses and Link light rail. Despite the increase in
transfers, frequent rail service is expected to reduce travel times.

o Connections with bus service would occur at virtually all light rail stations. Bus routes will
be adjusted to reduce long-haul routes to destinations served by light rail (especially
downtown Seattle), allowing greater local bus service in its place.

r Convenient connections between Link light rail, Amtrak and Sounder commuter rail trains
would be available at the south end of downtown Seattle. Light rail will serve the
International District station, just across Fourth Avenue S. from King Street station where
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both Amtrak and Sounder platforms will be located. A second joint Link/Sounder commuter
rail station is planned at Boeing Access Road, which would also include an adjacent park-
and-ride facility with convenient access ftom I-5 and SR 99. A station at Longacres, which
would be provided in Alternatives E2 and 83, would also provide connections to commuter
rail, Amtrak and regional and express bus services.

o The Colman Dock ferry terminal for Washington State Ferries is located within walking
distance of both the Pioneer Square and University Street stations in downtown Seattle, and
the Waterfront Trolley also provides convenient routing from the ferry terminal to the
International Dishict station.

e A North Central SeaTac station would connect with the planned Intermodal Center (trUC),
which would be connected by people mover to the planned Sea-Tac Airport Norttr End
Airport Terminal (NEAT). A station option would place the station directly adjacent to
NEAT, with a people mover connection to the IMC.

3.8 How will Link affect transit serwice to downtown?

The impacts of the closing of the transit tunnel to buses to downtown has been updated and

expanded in the Final EIS. The analysis includes the findings of a supplemental report (the

Downtown Seattle Surface Street Report, Sound Transit April 14, 1999) that identified and evaluated

potential alternatives for managing bus volumes that would occur during construction and operation of
the light rail system. Transit impacts of the tunnel closure are assessed in Section 3.2 of the EIS, and

traffic impacts are summarized in Section 3.3. Impacts would be gteatest during the construction
period of the project, when the tunnel would be closed and light rail would not yet be available to

alleviate the demand for bus travel. The Surface Street Report analysis evaluated a variety of
strategies to improve surface street bus flow on downtown streets and improve bus travel times,

including changes to street capacity,bus routing, and sigiral operations. With some route, surface and

operational improvements, many of the downtown bus routes are projected to operate as fast as

current conditions, even with a doubling of transit volumes. However, buses would experience

increased travel times as they pass through the north and south downtown areas. Some passengers

would benefit from shorter walk times to bus stops on the surface, versus the time it takes them to

access the tunnel today. Riders who favel the entire length of downtown would experience the

greatest increases in travel times. The downtown routes would not be as reliable as routes that operate

in the tunnel today. After light rail service begins in 2006, the number of buses on downtown streets

would decrease compared to the construction period, as would the number of motor vehicles, as

travelers shift to light rail.

3.9 How can Link be considered 4a rapid transit systemt when its average
travel speeds range ftom24 to 28 mph?

The projected average light rail operating speed includes the time stopped in stations. This

average is faster than the average peak hour speed on regional freeways and arterial streets, and is

faster than bus service speeds. Average highway speeds are projected to continue to drop due to

congestion. Peak-hour traffic speeds on freeways and major arterials are estimated to drop from 26

mph in 1990, to 14 mph in2020. Bus service speed is also decreasing as buses are caught in traffic
congestion. Average 1998 Metro bus operating speeds arc 10.4 mph on Rainier Avenue S., 9.5 mph

on Eastlake Avenue, and 4.8 mph along Broadway Avenue on Capitol Hill. In contrast, the light rail
system will operate on its own right-of-way for most of its lengttr, unaffected by traffic congestion,

resulting in:
r Reliable schedule adherence

. Stable operating costs

e Improved mobility and travel time for riders
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3.{O How many new riders will Link attract?
With the preferred alternative, ttre projected number of light rail daily transit riders is 105,000-

110,000 in the year 2010 and I25,300 to 133,000 in2O20, for light rail service between the University
District (N.8. 45rh Street) and SeaTac. If the system were completed to Northgate by 2010, daily light
rail ridership would increase to 124,000 in 2010, and that number is projected to increase to 150,000
by the year 2020. The light rail system would attract 36,000 new daily riders by 2010 and 55,000 by
2020. Regional fansit ridership has been declining for decades as a percentage of total trips. Light
rail would reduce that trend.

3.1{ How would Alternative Gl affect freight movement in the South
Downtown (SODO)/North Duwamish Industrial Area?

As a result of comments about freight movement impacts and related business and economic
impacts in the Duwamish Industrial area" Sound Transit developed several new or modified route and
maintenance base alternatives in Segment C. These alternatives were evaluated in an Environmental
Assessment (August L999), which has been incorporated into the Final EIS. The preferred alternative
for this portion of the line places the light rail alignment on the north side of S. Lander Street. Other
alternatives would feature elevated sections above S. Lander Street, or would take another route to
reach a Beacon Hill tunnel portal.

At-grade and elevated portions of the routes would have similar impacts to truck circulation and
access. Where the routes are in the center of the roadways, all left-turn movements to and from
unsignalized cross streets and driveways would be prohibited, which could create the need for trucks
to make U-turns at signalized intersections or travel out-of-direction before reaching a destination.
The at-grade route along the north side of S. l^ander Street between the E3 Busway and Airport Way
S. would preclude access to some businesses on the north side of the street. The elevated routes
would maintain access to most businesses, with a few exceptions. Several of the segment C at-grade
alternatives would impact the schedule of freight rail delivery on BNSF railroad spur ftacks, while the
elevated routes would avoid this impact.

An active traffic control system will be employed to control auto and truck arterial movements
crossing the light rail line to and from the north side of S. Lander Street. Access to properties on the
north side of S. L,ander Street would be limited to Sixth Avenue S. and Airport Way S. Driveway
access across the light rail line will not be provided. Auto and truck turning movements to and from
the south side of S. Lander Street would be unaffected.

4. LAND USE AIIID ECONOMIGS

4.1 Why isntt Sound Transltts preferred route sewing Tukwilats urban
center at Southcenter?

The Sound Transit Board has identified the El.1 route, on Tirkwila International Boulevard, as the
preferred altemativq. The Board identified this preferred route not because it is opposed to serving
Southcenter, but rather, because the disadvantages of the Southcenter routes outweigh the advantages
in this phase of system development. The primary disadvantages of the E2 and E3 routes are higher
cost, longer travel time and lower long-term ridersHp, 

^ 
described below and in Section 6.3.5 of the

EIS. The E2 and E3 routes would have the advantage of directly serving Tbkwila's designated urban
center at Southcenter. However, not all urban centers could or would be directly served wittr light rail
in the initial phase of the system. Long-term planning for the system suggests that if there is to be
direct light rail service to Southcenter, it would be best, from a regional perspective, to serve that area
in a future phase of system construction.

Routes E2 and E3 have higher 2010 ridership within Segment E, but the preferred alternative
(81.1) is faster and attracts more riders from outside Segment E, largely because of the increased
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speed between the stations in SeaTac and all other stations in the system. As a result, all routes in
Segment E have similar system wide 2010 ridership. In subsequent phases, if light rail is extended

north or south, longer travel times (associated with the E2 andE3 routes) would affect all of the riders

travelling through the southern corridor. This effect would likely result in lower system-wide

ridership compared to alternatives that offer faster travel times.

Both E3 andE2, the alternatives serving Southcenter, would have longer travel times and higher

costs than the E1 alternatives.

The Southcenter area is an employment and retail center, but currently has no residential land use.

Most of the current activities in the potential station areas are "Big-Box" retail and other auto-oriented

businesses. Planned development in the Southcenter area is relatively dispersed and auto-oriented.

Although the preferred alternative for the first phase does not include direct light rail service to
Southcenter, this preference does not preclude future extensions to Southcenter. A logical future

extension alternative would include light rail along SR 518 from SeaTac to Southcenter and possibly

continuing into Renton and the east side of Lake Washington. As noted by the Puget Sound Regional

Council, '"This future rail connection should be supported by a specific redevelopment plan that guides

the center's transformation from a regional shopping center into a major activity area that includes a

broader mix of land uses, has less land devoted to surface parking, and demonstrates a commitment to

a land use pattern that supports walking as a convenient and attractive v/ay to travel" (PSRC letter
ztst99).

4.2 How can Link serve both the Sea-Tac Airport and the Gityr of SeaTacts
Urban Genter?

Two of the recommended stations (at the Intermodal Center (It\4C) and at S. 200s Sfeet) are

within SeaTac's designated urban center and will have good pedestrian connections to other parts of
the city center. The IMC station or the NEAT station plan would provide convenient access to the

airport. Air passenger access to ttre airport from the light rail station will be accomplished with an

internal automated people-mover
Ifno stations are located on the east-side oflnternational Boulevard, local transit service along

International Boulevard can provide good access to other areas in the City Center east of the airport.

The shuttle vans currently operated by hotels and parking services provide an example of how this

area can be served by local transit. The City has also considered investing in a Personal Rapld Transit

system since 1990.

Although the predominant uses in the City Center area are commercial services for air travelers,

the City is planning for a transition to an urban center with a broader range of activities and services in
the future. The transitional nature of the area provides an opportunity for the new City Center to

incorporate the light rail stations. Sound Transit is working with the City and the Port to continue

refining station options so that light rail can serve both the airport and the urban center in the future.

The preferred alternative (Altemative F2.3) also includes a potential city center station at S. 184ft

Street that would provide service to the city center area.

4.3 Will the surface route on MLK Jr. Way S. damage existing businesses
along that section?

Modifications to the preferred alternative have reduced property and business impacts from levels

identified in the Draft EIS. Some businesses along MLK Jr. Way would be impacted under any of the

alternatives. The narrower right-of-way, analyzed in the Final EIS, reduces the number of property

acquisitions but would still result in 84 properties acquired compared to 110 properties for the 104 ft
right-of-way. Non-residential displacements for the preferred alternative would be 48, versus 68 for
the 104 ft right-of-way alternative. Property owners that are displaced would receive fair value for
their property; businesses that are displaced would receive relocation assistance to help them identify
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and move to new locations in the community if so desired. Sound Transit will also work with affected
businesses, the City of Seattle, and the community in order to relocate displaced businesses to other
underdeveloped and vacant properties in the area. For more detail, see the discussion of the Central
Link Light Rail relocation program in the Displacements and Relocations section of the EIS (4.I.2).

To minimize impacts on businesses during construction, Sound Transit would sequence and time
construction, and work closely with affected businesses, to ensure necessary access is maintained or
temporarily replaced, and that other temporary impacts are minimized, as discussed in Section 4.17 of
the Final EIS.

Further, exisfing businesses could benefit from the surface route and the potential economic
development benefits it could bring to the area. When combined with favorable zoning, financing
incentives, and a strong economy, light rail projects have increased station-area development. When
successful, the benefits of nansit-oriented economic development can include improved mobility,
access, and environmental conditions within communities; increased supplies of affordable housing;
more efficient urban form; and urban redevelopment. Sound Transit is taking steps to realize the
economic development potential associated with the Cennal Link project. Specifically, Sound Transit
is working with the City of Seattle to engage the community in station area planning in order to
develop neighborhood plans, policies, and zoning conducive to transit-oriented development. Further,
streetscape improvements associated with the project make the area more attactive and pedestrian
friendly. The increased number of people in station areas, zls well as passing through the area on the
train, will increase the visibility of commercial uses to riders; such a change could encourage
economic development. Businesses in the area would benefit from transit-related economic
development, as well as the project attributes that would tend to support it.

4.4 Will Link cause a change in land use character around station areas?
How will changes in land use be managed?

Light rail stations are generally located to serve existing or planned centers of high activity,
including employment, services, commercial uses and residential uses. In particular, land uses that
encourage or support pedestrian and transit access result in higher light rail ridership. In most
developed areas, a new light rail station is not expected to significantly change the character of the
surrounding area, but may strengthen or support the continuation of existing land patterns. However,
with the presence of supportive market conditions, including appropriate land available at a feasible
price; local land use policies supporting development or redevelopment; and appropriate real estate
and financial markets, changes can be expected and dested. I-and use changes near stations will be
managed by local jurisdictions as part of station area planning.

4.5 ls Link consistent with local land use plans?

The light rail project is consistent with land use plans at state, regional and local levels. The Iand
Use Section (4.1.2) of the EIS discusses light rail's consistency with the state, regional and subarea
planning documents. The Draft EIS considered plans that had been approved or adopted by July
1998. The Final EIS considered any additional plans or amendments that have been adopted or
approved by April 1999, including several recently completed neighborhood plans. Section 4.1.2.I
covers state and regional land use plans, and 4.1.2.2 covers local land use plans, and lists the
neighborhood plans and major institutional master plans that were considered in the review. (The
Land Use Technical Report also provides a more detailed discussion of the project's consistency with
each of these plans.)
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4.6 My property is near the Link proiect but will not be acquired. How will
my property value be affected by the proiect?

The light rail project has the potential to affect the value of properties close to station areas and

light rail facilities through direct and/or indirect changes in local characteristics that affect property

value. In general, property values are determined by market forces which are driven by rules of
supply and demand. For residential properties, the results of recent research (Chen et. al., 1998)

suggests there are four categories of housing attributes that are important in influencing housing
prices:

6. Physical attributes of the house, including lot size, house size, number of bedrooms and

bathrooms, basement, and age.

7. Neighborhood attributes such as median household inoome, occupation structure, ethnic mix,
school quality, and perceived crime rate.

8. Accessibility and locational attributes such airdistance to the central business district and other
major business and employment centers.

9. Fiscal and economic characteristics such as property taxes, public facilities, zoning, air quality,
proximity to undesirable land uses, and traffic congestion.

Similar characteristics help determine the value of commercial property. These include, for
example:

1. Location to markets, access, and parking availability.

2. Neighborhood characteristics such as location, development trends, accessibility to nearby

services, and other physical, economic and social factors.

3. Site and building characteristics such as lot size, frontage, zoning and other land use regulations,
legal form of ownership, and age and condition of the structure.

In general, the light rail system has the potential to exert fwo opposing forces on properly values:

improved transit access and business activity can increase property values, and increased nuisance

effects (noise, visual, privacy, reduced vehicle access or parking) can reduce property values.

Potential negative property value impacts to adjacent properties will be minimized through
appropriate siting of station areas in neighborhood commercial centers and implementation of specific
mitigation measures for avoiding or reducing nuisance impacts.

4.7 Will the surface routes damage existing businesses along the rail
corridor?

Some businesses along the corridor would be impacted by the alternatives. Property owners that
have their property acquired would receive fair value for their property; and businesses that are

displaced would receive relocation assistance to help them get established elsewhere. In instances

where primary property accesses cannot be maintained or if new access cannot be developed, Sound

Transit would also acquire such property. Sound Transit would make every effort to relocate
displaced businesses to other properties in their community.

To minimize impacts on businesses during construction, Sound Transit would sequence and time
construction, and work with affected businesses, to ensure necessary access and parking is maintained
or temporarily replaced, and that other temporary impacts are minimized, as discussed in Section 4.17

of the EIS.
Further, existing businesses could benefit from the surface route and the potential economic

development benefits it could bring. When combined with favorable zoning, financing incentives, and

a strong economy, light rail projects have increased station-area development. When successful, the
benefits of transit-oriented economic development can include improved mobility, access, and
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environmental conditions within communities; increased supplies of affordable housing; more
efficient urban form; and urban redevelopment. Sound Transit is taking steps to realize the economic
development potential associated with the Central Link project. Specifically, Sound Transit is
working to engage neighborhoods and local jurisdictions in station area planning in order to develop
neighborhood plans, policies, and zoning conducive to transit-oriented development. Further,
streetscape improvements associated with the project, and the increased visibility of businesses
located along the alignment would also encourage economic development. Businesses in the area
would benefit from transit-related economic development, as well as the project attributes that would
tend to support it.

Other specific benefits may occur as a result of the reconstruction of MLK Jr. Way S. At stations
and along the line segment, pedestrian improvements, landscaping, and other amenities would
enhance the street, and could support more varied, intensive, pedestrian-oriented urban nodes. This
change would be consistent with neighborhood plans, and would be most evident where station areas

coincide with existing activity centers. A discussion of individual station area indirect impacts and
benefits is found in Section 4.1.2.4 of the EIS.

4.8 What is the Gommunit3r Investment Fund?

The Sound Transit board proposed the creation of a $50 million Community Investment Fund
when it identified a preferred route alternative. The Board's motion read, in part, as follows: "Sound
Transit shall establish within the North King subarea budget a $50 million Transit Oriented
Community Development Fund to be available to mitigate any impacts of the implementation and
operation of light rail in the southeast Seattle Link light rail corridor. The Fund shall be used
exclusively to increase ftansit ridership on the region's high capacity transit system and./or to address
project impacts. The Fund shall be used to leverage local, State and Federal dollars for transit-related
and transit supportive investments in the southeast Seattle Link light rail corridor" (Sound Transit
February 25,1999). The specific uses of the fund have not been determined at this time. Sound
Transit is coordinating with the southeast Seattle community, the City of Seattle, and others to identify
specific applications of the fund.

5. AGQUTSTTIONS,DTSPLAGEMENTSANDRELOCATTONS

5.t What will happen to the ownens and tenants of acquired properties?

Sound Transit would assist displaced residents and businesses in relocating. The light rail project
is being planned and designed to recognize problems associated with the displacement of individuals,
families, businesses, and others and to develop solutions to minimize the adverse displacements
impacts. Where displacements are unavoidable, Sound Transit would provide relocation advisory
services and benefit payments to qualifying families, individuals, businesses, and nonprofit
organizations in accordance with federal and state requirements and adopted Sound Transit
displacement and relocation policies.

Sound Transit has begun developing a program that is not only consistent with federal and state
laws and regulations, but that will fairly and pro-actively address the concerns of owners and tenants.
This prograrrl administered by the Sound Transit Irgal and Real Estate Departmen! will include the
following characteristics :

o Advance planning with the affected property owners and tenants. Long before any relocation
takes place, Sound Transit will work closely with the affected families, businesses, and
organizations to understand thet desires, concerns, and special circumstances. Sound
Transit's Small Business Assistance program will be called upon as needed and desired to
help businesses with their logistical, financial, and operational planning. Interpreters will be
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used to assist those who do not feel comfortable speaking English to provide understanding of
what their choices and options are.

r While the ultimate choice of relocation site will be up to the affected family or business,

Sound Transit will help with detailed investigation of possible locations. Every effort will be

made to relocate those who desire it within their present community or neighborhood.

o The application of regulations and statutes to individual cases will be by the spirit and intent
of the law, not by the letter. Special circumstances will be recognized, and pro-active help to
solve problems will be the standard required, not the exception. The timing and magnitude of
purchase payments and relocation assistance payments will be adjusted to fit circumstances

and fundamental concepts of fairness. Sound Transit believes the parameters required to
protect the use of public funds are broad enough to allow creative solutions for real problems.

5,2 In regard to properQl acquisitionr what does Sound Transit mean by
epartial encroachmentD and 33full displacementD?

A "partial encroachment ' requires acquisition of part of a parcel, but would not dislocate the

existing use. An example includes acquiring the front two to three feet of a parcel fronting a roadway,

in order to move the sidewalk back and accommodate light rail in the roadway.
A "full displacement" requires that Sound Transit acquire the entire parcel to construct the

project, thus displacing the current use. Property owners, tenants, businesses, and others on the

property would no longer be able to live on or use the property. Residents, business owners, property

owners, and others displaced by full acquisitions are entitled to compensation and other benefits

required by law and in accordance with Sound Transit policies. The Final EIS has replaced these

terms with'?artial acquisition" and "full acquisition" to be more precise.

5.3 lte been notlfied that my propefi may be acquired' What will happen
next? What should I do about needed improvernents to my properQP

After a final siting decision is made, Sound Transit will contact all property owners whose

property will be directly affected and will answer questions and provide additional information about

relocation assistance services, payments, and reimbursement eligibility. Sound Transit's relocation

assistance advisory services will include, but are not limited to, measures, facilities, or services that

may be necessary or appropriate to determine the relocation needs and preferences of each person,

business, and nonprofit organization to be displaced. Sound Transit will provide current information
on the availability, purchase prices, and rental costs of comparable replacement dwellings.

Sound Transit is committed to working closd and proactively with families and businesses to
help them plan ahead for relocation, assist them to find a new home or sites, and help solve problems

as they rnay occur. Sound Transit has also developed a Small Business Assistance Program that will
offer additional means of helping businesses that may be affected by the light rail project. Sound

Transit will assist those who wish to remain in their neighborhood find a new location close to their
crurent site. For more details, see Section 4.2.3 of the EIS.

Owners are not required to surrender possession of their property until they have been paid the

agreed purchase price or an amount equal to Sound Transit's established estimate ofjust
compensation has been deposited with the court. Owners and tenants will not be required to move

their businesses without first being given at least 90 days written notice by Sound Transit.
Regarding needed improvements, it is generally recommended that property owners proceed with

planned improvements to their properties or facilities as they deem necessary.

5.4 How will impacted property owners be compensated?

Sound Transit will compensate affected property owners consistent with Sound Transit's adopted

Real Estate Prope(ry Acquisition and Relocation Policy, Procedures, and Guidelines. These
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provisions are largely based on the federal Uniform Relocation Assistance and Real Property
Acquisition Policies Act of 1970 and Uniform Relocation Act Amendments of 1987 and on the State
of Washington's relocation and property acquisition regulations (468-100 WAC). These benefits vary
depending on the level of impact, available options, and other factors.

Property owners whose entire or partial property will be acquired by Sound Transit will receive
just compensation for their land and improvements. Just compensation is an amount paid to a
property owner for property acquired for public purposes which is not less than the market value of
the property acquired, including damages or benefits to the remaining property. Compensation will
include any measurable loss in value to the remaining property as a result of a partial acquisition.

Sound Transit will pay for all normal expenses of sale, including escrow fees, title insurance, pre-
payment penalties, mortgage release fees, recording fees, and all typical costs incurred incident to
conveying title. The sale will be exempt from real estate excise tax and no real estate commissions are
involved. All funds remaining at the end of sale closing will be released to the seller.

Other benefits and compensation may include payment of residential moving expenses and
replacement housing payments, nonresidential moving expenses, and reestablishment expenses.
Sound Transit's Business Acquisition and Relocation Handbook and Residential Acquisition and
Relocation Handbook outlines compensation and acquisition procedures in detail.

To minimize impacts on businesses during construction, Sound Transit will sequence and time
construction, and work with affected businesses, to ensure necessary access is maintained or
temporarily replaced, and that other temporary impacts are minimized, as discussed in Section 4.17.

5.5 lf I lose access to my properttl, what happens?

ffprimary property accesses cannot be maintained, Sound Transit will work with property owners
to determine if secondary access is available or if new access can be developed. If sufficient access
cannot be provided, Sound Transit will acquire the property. All federal, state, and Sound Transit
acquisition and relocation services and reimbursement policies and requirements would then apply to
the displaced property owners, residents, tenants, and others affected by the displacement.

5.6 What will happen to the Filipino Gommunity Genter?
Based on current engineering plans for the preferred alternative, Sound Transit would need to

acquire all of the Filipino Community Center's property. As a displaced property owner, the Filipino
Center would receive fair market value for their properry and improvements. In addition, they would
be entitled to relocation assistance which includes moving of personal properfy, re-establishment cost,
and advisory services to help them locate a replacement site. A complete list of assistance available to
the property owner would be discussed by Sound Transit's relocation specialist prior to making a
formal offer to purchase their property.

The Filipino Community Center in particular has historically played a critical role in the
community providing childcare, senior activities, recreational activities, a resource and learning
center, a location for diplomacy (for visiting dignitaries and elected officials from the Philippines),
and a meeting place for the diverse population of the Rainier Valley. Relocation to a site within the
valley would be important in allowing these types of community activities and services to continue.
The removal of community facilities can pose barriers to social interaction, if not relocated within the
community.

6. NEIGHBORHOODS AND ENVIRONMENTAL JUSTIGE

6.1 How will the project affect minorityr and low incorne populations?
A comprehensive evaluation of the project's potential effects on minority and low-income

populations is described in Appendix G - Environmental Justice, as required under Executive Order
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12898 and the U.S. Departrnent of Transportation's order on environmental justice @OT Order

5610.2). This analysis considers whether the project would have a disproportionately high and

adverse affect on minority and low-income populations. Consistent with the DOT Order, offsetting

benefits to the affected populations and mitigation and enhancement measures are also considered.

A number of impacts identified in the Final EIS would not be differentially distributed among

minority or low-income segments of the population. These include impacts to ecosystems, including
wetlands, freight movement" water resources, and geology and soils. Other impacts considered in the

Final EIS would be minor or beneficial. These include hazardous materials, public services, visual

resources, parklands, historic and archeological resources, and electromagnetic fields.

Some impacts identified in the Final EIS, however, could be distributed differentially among the

minority or low-income populations. Further evaluation of these effects indicates thag for the

preferred alternative, neighborhood, noise, and vibration, and transportation impacts would be

minimized through design modifications and the use of mitigation measures. These modifications and

mitigation measures include reducing the right-of-way for at-gade alternatives to reduce

displacements; the installation of residential sound insulation and, where desked, sound walls; and

additional traffic signals, pedestrian signals, parking mitigation, and streetscape improvements. Many
of these modifications were developed after issuance of the Draft EIS.

Impacts that could have statistically greater effects on minority and low-income residents are

residential and non-residential displacements, and construction impacts. Sound Transit's provision of
relocation assistance and other measures would substantially mitigate displacement impacts.

Tempormy construction impacts would be mitigated through a variety of measures, including
preparation of detailed construction traffic plans, providing notice of temporary street closures and

changes in transit service, and scheduling traffic lane closures during off-peak hours to minimize
traffic delays.

Appendix G also analyzes the substantial benefits that would accrue to minority and low-income
populations as a result of the project. These benefits include improved access to transit, transit travel

times savings, and expanded access to employment, education, health care and other amenities. An
improvement program for existing street rights-of-way, including upgraded pedestrian amenities,

street improvements, landscaping and other beautification features, is built into the preferred

alternative. Many of these improvements would be concentrated along MLK Jr. Way S., S. Edmunds

Street, S. Henderson in Segment D and Tukwila International Boulevard in Segment E. These benefits

would accrue more significantly to minority and low-income populations.

Further, because light rail exposes riders to new areas and businesses and increases pedestrian

activity in station areas, being located near the rail line may be economically beneficial. These

secondary benefits would likely be provided principally.to those located near stations. Finally, Sound

Transit has also proposed a $50 million Transit Oriented Community Development Fund (Motion

M99-14, adopted February 25, 1999) to benefit the Southeast Seattle light rail corridor. This fund

would benefit the minority and low-income residents in that area.

The project effects on the minority and low-income populations are limited when viewed in the

context of the Central Link project as a whole and would be subject to effective mitigation measures.

The project would not have disproportionately high and adverse effects on the minority and low-
income populations of the Sound Transit District. Further, the benefits of light rail discussed above

are substantial and would accrue more significantly to minority and low-income populations. These

benefits support the conclusion that the project would not have disproportionately high and adverse

effects.
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6.2 How will Link affect neighborhood character?
The light rail project would likely have both beneficial and adverse effects on neighborhood

character, including changes in neighborhood quality, social interaction, safety and security and
impacts, and benefits to minority, and low income populations. Displaced or relocated homes and
businesses, thepresence oflightrail facilities (especially along at-grade sections), traffic andparking
impacts, increased noise, altered views and visual features from the light rail project could affect
neighborhood quality. The light rail project would also provide improved transit accessibility on
urban design amenities along at-grade sections such as street trees and sidewalks. Generally,
neighborhoods in areas where the light rail route is underground orlocated along freeways (Segments
A, B, and C) would be affected very little. Impacts would be low to moderate in the Rainier Valley
and Titkwila where the route would be at-grade (Segments D and E). In Segment F, impacts would be
low because the route would be primarily elevated on airport property.

All neighborhoods served by the light rail stations would benefit from increased transit access.
Also, where surplus properties can be redeveloped, the neighborhoods may benefit from the new uses
and activity. This access and development would take place in coordination with the neighborhoods
and in a finnner consistent with neighborhood planning goals, Improvements to sheet features could
include; street trees, pavers, widened sidewalks, street furniture, and turn-out lanes. With proposed
mitigation, neighborhood plans, and improved transit access, social interaction opportunities, general
neighborhood quality, and other important community elements could improve in the long-term.

It is important to note that many of the locally adapted neighborhood plans also call for changes in
neighborhood uses or character that require replacing some existing land uses and redeveloping some
properties. These types of changes can be disruptive, but are nevertheless consistent with the
neighborhood plans developed by the neighborhood residents.

6.3 Will Link running on the surface divide neighborhoods, particularly
along MLK Jr. Way S. and Tukwila lnternational Boulevard?

The at-grade light rail sections on MLK Jr. Way S. in southeast Seattle and on Tukwila
International Boulevard and International Boulevard S. in T[kwila and SeaTac will include a
dedicated, 4- to 6-inch curbed trackway with trains running down the middle of the streets.
Unsignalized cross streets and driveways on MLK Jr. Way S. or Tukwila International Boulevard
would be allowed right-in/right-out access only, making local access more circuitous in some areas on
or near the route. Similarly, pedestrian crossings would be allowed only at signal-controlled locations.

While some access impacts would occur, the at-grade light rail sections were not found to further
divide neighborhoods. MLK Jr. Way S., Thkwila International Boulevard, and International
Boulevard S. are all major north-south arterial routes ttrat act as dividers themselves. Neighborhoods
are generally built along these natural dividers. This is especially true on Tirkwila International
Boulevard./International Boulevard S., where the highway currently defines the edges of Tulavila and
SeaTac neighborhoods. Some of the neighborhood divisions along MLK Jr. Way S. are not as
distinct; some parts of the MLK Jr. Way S. at S. Holly Street neighborhood are located along both
sides of MLK.

Design and mitigation measures such as adding new signalized intersections and turn lanes,
adjusting signal timing, and providing additional or improved pedestrian crossing features will help
minimize these access impacts, not further divide existing neighborhoods. Also, light rail stations can
reinforce existing activity centers and support developing, pedestrian-oriented activity centers. This
activity, in turn, can support community cohesion and identity of place in a communiry. The potential
impacts and benefits of light rail on neighborhoods is described in more detail in Section 4.3.2 of the
EIS.
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In response to public and agency comments, the preferred alternative in Segment D (D1.le) and

Segment E (El.1) include new signalized intersections and pedestrian-only crossings. For inore detail

on the improvements and other changes to minimize impacts of the preferred alternative, see Section

2.1.3.2 of the EIS, and the related definition of the alternatives in Section 2.1.3.3.

6,4 What will happen to churches and other community gathering places
that are affected by the proiect?

Churches and other community gathering places that are displaced or partially acquired will
receivejust compensation and other services under federal and state law and Sound Transit policies

just like other displaced properties. In addition, Sound Transit is committed to working closely and

proactively with churches and community groups to help them plan atread for relocation, assist them

to find new sites, and help solve problems as they may occur. Sound Transit will assist those who

wish to remain in their neighborhood find a new location close to their current site. Sound Transit will
work closely with neighborhood groups and churches to identify the most appropriate locations for
relocating community facilities and to notify the affected community well in advance of relocation or

other impacts. Sound Transit will also provide interpreters and translated materials as needed for non-

English-speaking populations, most notably in the Rainier Valley.
If a church or community gathering place is affected but not displaced, Sound Transit will strive

to provide access to these existing facilities is maintained so that these groups and facilities can

continue to function as normally as possible in their community. Sound Transit will work with these

groups to address issues and find possible solutions to other potential impacts, including parking

impacts, pedestrian access, noise, and general neighborhood and community social impacts. Proposed

design efforts and mitigation such as station planning, parking control measures, public education,

pedestrian access and safety measures, noise and vibration solutions, and others will help minimize

the potential impacts from the light rail system.

Sound Transit has worked with the local groups and churches along MLK Jr. Way to reduce, as

much as possible, the need to acquire properties occupied by churches and community facilities.

7. VTSUAL

7.1 Will elevated Link trackway block views?

The majority of the Link trackway, especially the preferred alternative, would be either at street

level or underground. In these areas, there would be very little view blockage. Some elevated

sections would block existing views, as described in the EIS, Section 4.4. ln Segment A, the track

height has been reduced to minimize view impacts of the alternatives being considered.

7.2 What are the visual impacts of noise walls?

To be effective, noise walls must block the line-of-sight between the noise source and the

receiver. This means the height would vary depending on whether ttre track is elevated, the distance

from the walls to the track, and topography. Where used along elevated sections, noise walls would

only need to be about 4 ft high to block wheel noise, which is the same height as proposed railings.

Along at-grade sections, noise wall height would typically be 6 to 40 ft high. However, it is important

to note that Sound Transit does not intend to install sound walls where the walls would adversely

impact access, views, or community character. Other mitigation options, such as residential sound

insulation would be used to mitigate noise without impacting views or access. Sound Transit will
work with affected property owners to determine appropriate noise mitigation measures. See the

Response to Common Comment 8.3 below.
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8. NOISE

8.t Will tunneling cause vibration damage to structures at the surface?
It is highly unlikely that tunneling will cause vibration damage. Tunneling is proposed for the

construction of portions of the route in segments B and C. A tunnel-boring machine would be used in
each of these segments. The depth of the tunnel under the surface would exceed 100 ft in most of
these areas, including the University District, Capitol Hill, First Hill and Beacon Hill. The locations
where the tunneling has the potential to affect structures on the surface are near portals, where the
tunnel would be less deep, such as in portal areas on the east side of Beacon Hill. Although structural
damage is not typical, it can happen in rare circumstances due to encountering unexpected geologic
conditions. Buildings where tunneling has the potential to affect structures will be photo documented
prior to construction and will be monitored during construction to document potential vibration
effects.

4.2 How will noise mitigation be determined?
Potential mitigation measures are described in the Final EIS, which further evaluates noise

impacts and clarifies mitigation commitments and potential mitigation. Noise mitigation decisions
will be made during the on-going design process, which will include community input from affected
residents and businesses and relevantjurisdictions and agencies. Mitigation decisions will be based
on effectiveness, cost, impacts, and community and popefiy owner input.

E.3 What are the noise mitigation options? Will noise walls be used? What
are the impacts of noise walls?

Noise mitigation options include:

r Installing sound walls between the source and the receivers
o Providing sound insulation in affected residential buildings
o Using ballast and tie tack in place of tracks imbedded in a concrete slab
o Placing strict noise limits on the specifications for the light rail vehicles
. Proper maintenance of rails and LRV wheels

o Reduce train lengths or frequency of service

o Reduce train speed

Noise walls would be used only in locations where they would not significanfly impact access and
where they would be compatible with neighborhood character and urban design.

o Low noise walls along sections of elevated tracks can help to reduce noise impacts for
adjacent land uses

r Noise walls need to intemrpt the line-of-sight between the LRV and adjacent land uses and
must be continuous in order to provide an effective noise shield

r The impacts of noise walls can include blocking views and interfering with access and
circulation. Residential building sound insulation will be used where noise walls are
unacceptable or inappropriate.

. At-gpde noise walls would be designed to aesthetically fit the character of the surrounding
area. Design treatments could include varied color, texture, and shape or contour.
Community-based design efforts can also be used to integrate community elements into the
wall designs.
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A.4 What are the noise mitigation measures for residences impacted in
Rainier Valley?

Noise mitigation in Rainier Valley would include adding sound insulation in the buildings. Sound

walls are proposed at limited locations if supported by property owners. The EIS describes mitigation
measures in greater detail.

9. ECOSYSTEMS

9.1 tYill the E1.1 and E{,2 alternatives impact the Riverton Side Ghannel
Joint Restoration Proiect?

Based on preliminary designs for the elevated tracks in the vicinity of the Riverton Side Channel

project" at least one pier may be located in riparian wetlands associated with Riverton Creek. The

elevated tracks at the project area are likely to be 50 ft to 70 ft above the average ground elevation.

The most important issue at the Riverton Side Channel Joint Restoration project site is

coordination between the Restoration team and Sound Transit. Coordination of the designs for both

projects would result in their successful implementation. Sound Transit is currently coordinating with
the restoration project proponents to identify potential conflicts so designs for both projects could be

refined to minimize potential conflicts and maximize habitat benefits.

Because the Riverton Side Channel project is likely to be completed prior to the start of
construction for this segment of the light rail, the second most important issue is construction of the

light rail in the vicinity of the Riverton Side Charmel project. Construction impacts would be

temporary and would be reduced by: '

.. Prescribed sequencing and timing of construction in this area to minimize erosion potential
and cumulative effects, and to avoid fish migration periods.

o Implementing a Temporary Sediment Erosion Control Plan including routine sampling of
water quality at the project site

. Implementing best management practices

o Locating staging areas outside the Riverton Side Channel Foject area

. Using a debris tarp to catch materials from construction of the pilings and tracks when work
is conducted over or near the Riverton Side Channel project area.

Long-term impacts to the Riverton Side Channel project resulting from the operation of the light
rail are expected to be minimal. Because the tracks at the Riverton Side Channel project would be

elevated 50 ft to 70 ft above ground, vegetation would still grow below the structure. Trees would
likely represent a problem under the light rail elevated guideway, but shrubs and herbs, which also

provide important riparian habitat could be planted in sections where the projects overlap. The

amount of stormwater runoff generated from the elevated tracks would be minimal. Proper collection

and disposal would eliminate potential impacts to water quality associated with runoff from the

trackway.

9.2 How will the proiect affect the efforts to gdaylightt Thornton Greek?

Constructing an extension of Thornton Creek in the vicinity of the Northgate Mall has been

proposed as an element of plans to redevelop the area. The General Development Plan for the mall
property, approved by the City, does not include construction of a creek on mall property. If the

channel is extended, the light rail project in this area would be designed to avoid impacts or, if impacts

are unavoidable, to mitigate impacts to the extended channel.

Central Link Final EIS
7, Responses to Comments

7-22 10/22/1999



9.3 How can impacts to wetlands and sensitive areas be reduced?
Impacts to wetlands and sensitive areas are being reduced by:

o Planning the project to avoid or minimize wetlands and sensitive areas

o Designing alternatives to reduce their direct impact on wetlands and sensitive areas (i.e.,
elevating versus at-gfade through wetlands)

o Choosing the alternative with the least direct or indirect impacts to wetlands and sensitive
areas where possible.

o Reguiring stringent construction sequencing to limit the exposure of resources
. Implementing temporary erosion and sediment control plans and other best management

practices that aim to reduce impacts on biological resources.

Means to reduce impacts on biological resources proceed through a hierarchy of avoidance,
minimization, and compensation for unavoidable impacts. Avoiding impacts on wetland and sensitive
areas begins at the earliest stage of preliminary design development. During the preliminary design
phase, existing information on sensitive areas, including wetlands, wildlife habitat corridors, erosion
and landslide hazards, streams, and rivers were mapped on photos for the design team's use. Sensitive
areas were considered to the extent possible in identifying the initial alternatives. Alternatives located
within or near sensitive areas were then refined to minimize impacts to the greatest extent reasonable.
These measures include:

r Spanning river crossings from bank to bank rather than placing pilings in the channel or 100-
yearfloodway

o Locating pilings for elevated portions of the tracks adjacent to wetlands rather than in them

o Elevating an alternative rather than constructing it at-grade to reduce wetland impacts

o Installingstormwatercollectionfacilities

. Using pre-cast girders for the bridge spans to reduce the amount of work necessary over
major waterways

r TiminB construction neat rivers, streams, and wetlands to the low-flow season when fish are
not migrating through the channel.

When directunavoidable impacts occur, compensation is required at a minimum ratio of 1:1 acre.
The type of compensation is determined with local, state, and federal agencies with jurisdiction at the
point of impact. The light rail project is currently developing mitigation plans that incorporate
compensation for resource impacts. The mitigation plan would ideally provide compensation to the
resouree affected. In the case of impacts associated with river crossings, suitable mitigation would
occur near the point of impacq and would compensate for wetland, flood storage, riparian habitaq and
in-stream habitat losses.

ELEGTROMAGNETTG FIELDS (EMF)

{O.l How will EMF affect nearby areas?
As discussed in the EIS and EMF Technical Back-up Repor! human health impacts are not

expected to be significant, and do not differ among the alternatives, based on:

o EMF measurements on similar transit systems; and

o Guidelines - International Commission of Non-ionizing Radiation Protection (ICNIRP)
Guidelines (based on best available health information with a safety factor built in due to
uncertainties of effects);
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. Distance of external receptors from source - MBTA (Massachusetts Bay Transportation
Authority) measurements within system facilities are below ICNIRP guidelines, so that
external receptors, which ale at greater distances, would experience even lower exposures.

The elecftomagnetic fields produced by the project could impact research activities at the

University of Washington Physics and Astonomy building in the vicinity of NE 15ft and NE Pacific.

Sound Transit and university staff and faculty have identified these impacts and has developed

measures to mitigate these impacts. No other non-health (electromagnetic interference) impacts are

expected. The EIS and EMF Technical Back-up Report provides additional detail.

t{. PuBLtc sERvlcEs

11.1 How will the surface sections affect emergency response tirne?

Passing tains could briefly delay emergency vehicles attempting to cross the light rail tracks.

Sound Transit estimated emergency vehicle delays at signalized at-grade intersections, assuming that

emergency vehicles can preempt the light rail train. At intersections with no light rail station, 88

percent of emergency vehicle trips moving through signalized intersections would not be delayed, 4

percent would be delayed by 0 to 10 seconds, and 8 percent would be delayed by 10 to 30 seconds. At
intersections where a station platform is located just past the street crossing, a train that is reducing

speed to stop at the platform will take longer to clear the crossing. In these cases, 8 I percent of
emergency vehicle trips would not be delayed, four percent would be delayed by 0 to 10 seconds, and

15 percent would be delayed by 10 to 45 seconds.

Resticting left-hand turns to signalized intersections would delay emergency vehicles by
requiring them to use the next signalized intersection and possibly backtrack to emergencies occurring

on the opposite side of the road. However, Sound Transit is proposing to allow left-hand turns for
emergency vehicles only, thereby preventing significant delays during emergencies. In addition,
proposed measures to design at-gmde tracks and curbs that would physically allow emergency

vehicles to cross the tracks immediately if deemed necessary would minimize delays. Portland,

Oregon's MAX system does not appear to affect response time for police, fire, or medical

emergencies. Sound Transit's Fire-Life Safety Committee is currently working with local police and

fire departments to identify specific response time problems and develop solutions to minimize or
prevent potential delays.

11,2 How will school bus routing and safeQl be affected?

School buses traveling along, crossing, or making ttrrns from some major roadways in the light
rail project area could experience some delays during light rail operation. Passing trains, restrictions

on left-hand turns on at-grade and elevated sections, and general road and intersection level-of-service
degradation in some areas would be the primary causes of these delays, especially on roads such as

MLK Jr. Way S., Tirkwila International Boulevard, and International Boulevard S. However, traffic
mitigation proposed at intersections t}tat could experience the greatest delays, such as adding turn
lanes and traffic signals, re-striping, and adjusting signal timing, would substantially reduce potential

delays. Delays during light rail construction could be more substantial in certain areas depending on

the location affected and construction duration. Sound Transit will work with the school districts to
inform them of construction schedules so that allernative routes can be planned for during
construction.

Ensuring that school children in the project vicinity are safe during light rail construction and

operation will be of highest priority. Design measures such as installing signalized pedestrian

crossings at strategic locations; adding sidewalks; continuing to discourage or disallow children to
cross MLK Jr. Way S., Tukwila International Boulevard, and International Boulevard; and working
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closely with the Seattle, Tukwila, and Highline school districts to educate school officials and students
about safe crossing practices would help ensure the safety of school children.

{1.3 What will Sound Transit do to prevent increases in criminal activity and
vandalism at station areas and park-and-ride lots?

Incidents of crime and vandalism could occur in certain areas of the light rail systerrl such as

around stations and parking facilities. Light rail operation could provide additional opportunities for
attempted car thefts, robberies, loitering, and general mischief, particularly at night. To help minimize
these potential impacts, Sound Transit is developing a security plan in coordination with local police
departrnents to address security and policing efforts in the vicinity of light rail stations, tunnels, and
park-and-ride facilities. At a minimum, the security plan requires Sound Transit to do the following:

o Provide security personnel to rove between stations. These personnel would likely be
contracted with local law enforcement or private agencies, but could be provided by Sound
Transit.

o Install closed ctcuit television at selected stations. -

o Provide methods to allow vehicle operators and fare inspectors to be able to identify and
report security problems.

o Lock or otherwise prevent access to tunnel and elevated stations when the light rail system is
closed.

In addition, Sound Transit will continue to work with local police departrnents to implement
crime prevention through environmental design (CPTED) principles. This could include design
elements such as installing appropriate lighting around the station areas, tunnels, parking facilities,
and other facilities, and incorporating other design features to deter crime.

11.4 How will Sound Transit evacuate the light rail system in the event of
emergencyr especially ernergencies in the tunnel or on elevated sections?

The preferred method of evacuation is by use of a second train on the non-incident track.
Throughout the system's tunnel sections, passageways will connect the two tunnel bores to permit
passengers to reach the non-incident tunnel in the event of an emergency. For those unusual cases
where it is not practical to use a second train, Sound Transit light rail is following the requirements for
evacuation and meas of safety set out in the Washington State Building Code, Washington State Fire
Code, and National Fire Protection Association's Standard for Fixed-guideway Transit Systems. The
latter standard, from the National Fire Protection Association, is of particular importance because it
was developed especially for transit systems. The standard considers the evacuation of elevated,
tunnel, and at-grade stations and trainways. In addition to having safety specialists on our staff and
consultants'staffs, Sound Transit has formed a FLe-Life Safety Committee comprised of fire marshal
representatives from King County, Port of Seattle, Renton, SeaTac, Seattle, and Tacoma, with support
from others with fue-life safety responsibilities. This Committee advises on fireJife safety criteria
and identifies issues of concern, which Sound Transit must resolve to that Committee's satisfaction.
The emergency procedures developed in conjunction with the Committee will address the
circumstances calling for evacuation from elevated and tunnel sections, and how the evacuation is to
be conducted. Train operators and emergency-response personnel will be trained and drilled in
exercises based on these procedures.
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12. CONSTRUCTION

12.1 What is the proiected eonstruction schedule? How will that differ for
station areas and Qlpe of trackway, i.e.r cut & eoverr a1.gradel elevatedt
tunnel?

Light rail construction is expected to begin in late 2000. Light rail vehicle testing would begin in
2005 and light rail operations would begin in 2006. See Section 4.17 for a detailed discussion of
construction time-frame, sequencing and techniques for various tlpes of trackway and profiles.

12.2 Where will staging areas be located for tunnel sections?

Building the light rail system will require staging areas for the temporary storage and transfer of
materials and equipment. Staging areas for tunnel construction will typically be located at tunnel

portals and may also be located at vent and station shafts. As design progresses, Sound Transit and

contractors are further refining staging needs and areas. As noted in the Final EIS, Section 4.17,

construction staging areas have been identified and are shown in Appendix H.

tl2.g How will construction impacts be mitigated?

The Final EIS, Section 4.17, discusses potential construction mitigation measures. The mitigation
measures vary considerably according to the type, extent and location of impact. Mitigation measures

have been refined and are discussed in more detail throughout the Final EIS.

The EIS process has also included the development of a mitigation plan, incorporating available

information from preliminary design activities to date. The mitigation plan will continue to be refined

throughout project design and construction. Sound Transit is also continuing its public outreach

activities to provide more information about construction sequencing, duration, equipment to be used,

work force, their impacts, and mitigation measures.

/,2.4 Where will spoils from tunneling go?

Although disposal sites cannot be finalized at this time, numerous existing and potential futme
locations have been identified throughout the Puget Sound area. The Link Light Rail Tirnnel

Excavation Disposal Study (Reid Middleton 1999) liss the existing and potential sites that have been

considered. These sites are summarizedin Section 4.17 - Construction Impacts. The disposal site(s)

will be selected as the disposal dates draw nearer so that any decisions can be based on the latest

information regarding site capacities, disposal costs, hauling options, permitting requirements and

other needs.

Section 4.17 - Construction Impacts identifies and evaluates likely stockpile areas, truck haul

routes and a potential barging plan (for spoils removed from the Pacific Station shafts).
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Interurban 2-15,2-26,2-28,244,3-26,3-29,3-30, 3-31, 3-U,3-65,3-66,3-67,3-68,3-7t,3-72:3-80,3-
81, 3-82, 4-9,4-16,4-24, +34,4-40,4-51,4-66,4:t6,4-83,4-90,4-9r,4-91,4-104,4-105, +t07,4-
109,4-110,4-t23,4-136,4-149,4-159,+t72,4-173,4-t'15,4-177,4-183,4-195,+201,4-203,4-
204,4-2A9,4-2tt,4-213, +2t5,4-213,4-220,4-221,4-222,4-244,4-2n,4-25t, +252, +257,5-6,
5-9, 5-10, 5-r3, 5-16, G21, 6-24, 6-25

K

Kingcounty l-2,1-3,1-6,1-7,1-13,1-15,1-16,2-7,2-26,24I,2-46,3-2,3-3,3-5,3-6,3-7,3-9,3-10,3-
12,3-13,3-t6,3-25,3-30,3-80,3-83,3-88,4-6,4-19,4-20,4-22,4-37,4-39,440,444,445,+49,
4-56,4-59, +73,4-113,4-122,4-123, +135,4-139,4:143,4-144,4-145,4-149,4-169,4-170, +172,
4-174,4-178,4-180, 4-181, 4-182,4-183,4-1 84, 4-186, 4-187, 4-188, 4-189,4-205,4-224,4-226,4-
230, 4-242, 4-248, 4-252, 4-253, G5, Gt0, Gl4, 6-26

L

LakeUnion 2-16,2-18,2-19,3-8,3-1O,3-23,3-4,3-29,3-32,3-33,340,342,343,3-87,+7,4-9,4-ll,
4-r2, +29,4-30, 4-50, 4-59,4:71,4:74, +80,4-llt, +t13, +121,4-t23, +t34, +137,4-138, +
t50,4-182,4-t9t, +192,4-194, +2W, +211, 4-216, +240,4-252, +255

land use 1-2, 1-8, 1-10, 1-11, l-12,1-13,l-15, l-17, 2:7,2-38,241,243,244,3-32,+5,+IO,+ll,+
t2, +L3,4-14, 4-18, 4-t9,4-20,4:22,4-23,4-26,4-Tt, +28,4-29,4-30, 4-31, +32,4-33,4-34,4-35,
+36,+37, U|,442,4-60,4-93,4-96,4-98,4-108,4-128, +t43,4-225,4-226, +227,4-233,+
255, U, G5, G7, G8, 6-15, 6-16, G-12, G-15, G4

length alternatives 2-l l, 2-37,3-39,3-44, +92,4-143, +146,4-153,4-165, +186, 5-9, 6-2,6-5,
G6

I-ongacres t3,2-t1,2-26,2-28,2-29,2-40,3:7,3-12,3-26,3-27,3-33,3-66,3-68,3-71+5,4:7,+16,4-
29, 4-3 4, +59, 4-7 6, 4 -I23, 4-141, 4-t 44, 4-l 45, 4-t 83, 4-209, 4-2n

M

Maintenance I-9,2-2,2:7,2-9,2-12,2-19,2-33,2-37,243,2-n,2-48,34,3-79,3-80,3-85,3-86,3-87,
4-10,4-13, +r9,4-23,+36,4-37,4-39,4:72,4:79, +91,4-82,+84,+86, +8',1, +89,4-92, +105, +
t06,4-12t,4-124,4-134,4-137,4-142,4-t43,4-145,4-146,4-tn,4-t53, +156, +I&, +165, +
181, 4-183, 4-185, 4-186, 4-187, +188, +200,4-209, +2r4,4-2A6,4-2It, +223, +227, +228,4-
229,4-23t,4-232, +239, +241, +243, +249,4-251, +253,+254,4-255,5-2,5-3, 5-10, 5-11,5-12,
5-13, 5-14, G2, G9, G15, G16, G29, 630

maintenancebase 2-9,2-12,2-19,2-33,3-80,3-86,+36,+37,4-187,+227,4-228,5-10,5-13,
G2,Gls,Gl6,G29

McClellan 2-2,2-6,2-I1,2-15,2-19,2-21,2-22,2-24,2-25,2-26,2-37,2-38,245,246,3-1,3-
8, 3-11, 3-20,3-2I,3-22,3-24,3-25,3-26,3-30, 3-31, 3-33,344,43-6,3-52,3-53,3-55,3-
57,3-60,3-61,3-&,3-82,3-84,3-86,3-87,+rO,4-13,4-14,4-24,4-29,+31,+32,+33,+.
40,445,+59,+&,4-65,+74,+75,+8I,+89,+91,+97,4-t02,4-103,4-107,+109,4-
110,+116,4-125,+131,+13?,+t38,+140,4-141, +143,+144,+r47,4-150,+158,+
I59, +162,4-181, +182, +183, +t92, +t94,4,195, +t99, +201, +203, +204, +205, +
209,+210,4-211, +212, +213,+214,4-219,4-220,+221,+250,+255,5-3,5-5,5-13,5-
14, 5-15, 5-t6, G2, Gl3, Gl6, Gtg, G20

MetropolitanTransportationPlan 1-2, 1-ll, 1-13, l-16,3-2,332,4-9,4-19, G5
mitigation plan +206, G-17

MLK Jr. Way S. 3-26,3-31,3-52,3-53,3-54, 3-55, 3-57,3-58,3-59,3-ffi,3-61,3-62,3-6'3,3-&,3-65,
3-66,3:71,3-80, 3-84, 4-9, +14,4-15, +24,4-32,4-33,4-34,440, +46,4-51,4-61,4-62,4-&, +
65,4-66,4-75, +76,4:77,4-82, +84,4-85, 4-90, 4-9t,4-9'1,4-103, 4-104,4-105, +107, 4-109, 4-
I10, 4-113, 4-120,4-123,4-125,4-t27,4-t32,4-135,4-t38,4-tM,4-159, +170,4-t72,4-173,4-
174,4-t75,4-176, 4-177 ,4-178,4-18t, +t82,4-t83,4-187,4-192,4-20t,4-204,4-214,4-213,4-
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220,4-221,4-222,4-229,4-234,4-240,4-244,4-247,4-250,4-252,5-5, 5-6, 5-9, 5-10, 5-13, 5-16, G
17, Grg,6-20, G21,6-24, G25,7-2,7-4,7-5,7:1,7-9,7-10,7-14,'l-17,7-20,7-22,7-28, G4, G-5,

G-8, G-15, G-16, G-17, G-18,G-22,G-8,G-29, G-36, G-37, G-39, G40, G46,G47, G-48, G-49, G-
s0, G-52, G-65

rnobiliry 1-3,1-16,243,244,3-10,4-18,4-26,4-61,4-237,+238,4-247,U,G5,G'|,7-12,7-15,7-16,
G-rl, G-24, G-26, G-29 , G-51

MOS 3-1,3-8,3-14,3-20,3-21,3-22,3:39,3-44,4-24,4-31,4-33,4-38,4-39,4-40,4-89,+92,4-105,+
109,4-110,4-t28,4-t41,4-143,4-146,4-147,4-153,+159,4-165,4-178,4-186,4-201,4-211,4-
2r3, +24t, 5-1 3, 5- 14, 5- 1 5, 5-16, 6-2, 6-3, 6-4, 6-5, 6-6, 6-29

MTP G5

N

navigable waterway 3-87

neighborhoods 1-2,1-8,1-17,2-3,2-16,2-t9,2-22,2-39,3-10,3-30,3-32,342,344,3-71,3-78,4:7,+
t6,4-17,4-20, +28,4-33,4-34,449,4-50,4-5t,4-56,4-60,4-61,4-62,4-63,4-&,4-65,4-66, +69,
+70, +73,4:74, +75,4:76,4-77,4-82,4-83,4-85,4-171, +174, +180,4-212,4-229,6-5, G10, G
25, G28, 7 -16, 7 -22, G4, G- I 8, G- I 9, G-24, G-25, 32, G-33, G40, G-5 1

New Starts 5-19,5-21
No-build Alternative l-8, 1-10, 2:7,34,3-5,3:7,3-12,3-14,3-34,3-36,340,345,3-59,3-62,3-63,3-

&,3:71,3:73,4-19,4-23,4-30,439,4-U,4-89,4-90,4-9t,4-92,4-105,4-128, +t43,4-146,4-
t53,4-t65,4-168, +t78, +187,4-195,4-200,4-209,4-211,4-241,64,65, G 6, Gr4,7-9, G-50

Noise 1-17,2-11,2-39,4-19,4-26,4-27,+28,+3A,4-31,4-56,+60,4-61,4-63,4:lO,+71,4:72,+75,
4-83,4-92, +93,4-96,4-97, +98,4-99,4-100,4-l0l,4-102, +103,4-104,4-105, 4-106, +107, +
108, 4-109, 4-110, 4-125, 4-196, 4-20A, 4-202, 4-203, 4-206,4-2rc, 4-211, 4-213, 4-207 , 4-210, 4-

ztl,4-225,4-226, +229,4-231, +232,4-233,4-234,4-235,4-237,4-254,4-255,4-256,6-8,G9,G
tt, G20,7:7 ,7-16,7-20,7-22,7-23,7-24,7-25, G-tz, G-15, G-17, G-67

Northgate I-2,1-6,1-7,1-8,l-tO,2-2,2:3,2-11,2-12,2-I5,2-16,2-37,2-38,24A,241,242,2-44,2-
45,2-46,34,3-1,3-5,3-6,3-8, 3-9, 3-10, 3-14, 3-20,3-21,3-22,3-23,3-24,3-25,3-26,3-27,3-31,
3-32,3-33,3-34,3-36,3-37,3-39,3-82,3-86,4-5,4-7,4-8,4-9,4-1O,4-19, +20,+24, +n, +29,+
38,4-39,440,442,4-48,449, +59,4-65,4-66,4:73,4:74,4:79,4-89,4-92,4-96, +1W,4-105, +
I07,4-109,4-t10, +114,4-t24,4-128,4-t31,4-134,4-t37,4-140,4-141,4-143,4-144,4-146, +
147,+t48,4-150,4-153,4-156,4-159,4-165,4-166,4-170,4-t91,+193,4-196,4-2A0,4-20r,+
2M, +2W,4-212,4-2t3,4-215, +217,4-233,4-237,4-240,4-24r,4-250,5-3,5-9, 5-10, 5-11,5-12,

5-13, 5-14, 5-15, 5-16, G2, 63, 64, 6-5, 6-8, 6, Gl0, 6-13, 6-5, 6-29

o

operations l-3,2-8,2-9,2-15,2-I8,2-33,2-37,240,2-41,2-49,3-6,3-11,3-12,3-13,3-14,3'15,3-17,3-
20,3-29,3-34,337,3-45,3-52,3-61,3-63,344,3-71,3:72,3-79,3-86, 3-87, 4-36,439,445, +60,
+6,4-93,4-98,4-99, +r0r,4-125, +126,4-t54, +165, +t70,4-171,4-173, +r75,4-177, +180,
+t86,+202, +2W,4-206, +212,+216,4-224,4-225,4-230,+235,+237,4-240,4-248,+2555-5,
5-14, 5-15, 5-22,6-13, Gls, Gt7 , G25, 6-28

P

Pacific Highway l-ll, +33
Pacific Highway Revitalization Plan 3-7I, G24
Parking l-10, 1-12, 2:1,2-24,2-28,2-29,2-32,2-33,2-39,3-17,3-19,3-31,3-32,3-3,3-35,3-37,3-38, 3-

41,3-42,3-43,348,3-51, 3-56, 3-60, 3-61, 3-68,3:70,3:71,3:72,3:76,3:78,3:79,4-10,4-ll, +12,
+13,4-16,4-17,4-18,4-23,4-26,4-27,4-28,4-30,4-33,4-34,4-35, +36,441, +60,4-63,4-66,4-
70, +7t,4-74,4:75,4:77,4-84,4-85,4-107,4-121,4-t22,4-141, +142,4-145,4-147,4-171,4-175,
4-r76,4-180,4-185,4-186,4-187,4-188,4-21t,4-2t4,4-212,4-2t7,4-218,4-219,4-221,4-222,4-
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223,4-224,4-225,4-226, +2n, +228, +230, +241,4-249,4-254,4-256,7:7,7-8,7-11,7-14,7-16,
7 -20, 7 -22, 7 -23, 7 -28, G- I 2, G- I 5, G- t7, G-22, G-26, G-29, G-3 1, G-5 I

pedestrian l-l I, l-15, l-16, 1-17, 2-8,2-11,2-12,2-22,2-24,2-26,2-28,29,2-31,2-32,2-33,2-37,2-38,
3-31, 3-36, 3-37,338,3:39,342,344,349,3-50, 3-58, 3-59, 3- 62,3-6't,3-68,3:7t,3:72,3:75, +
22, +26,4-27,4-28,4-30,4-32,4-33, +34,4-35,4-56,4-60,4-61,4-63,4-64,4-65,4-66, +67,4:70,
4-71,4-105,4-t70,4-172,4-t73, 4-174,4-176,4-177,4-t79, +196,4-203,4-205,4-207,4-208,4-
209, 4-213, 4 -2t 4, 6-5, 6-8, G9, Gl2, Gt 6, 6-19, 6-20, 6-24, G25, G26, 628

Poplar 3-11,3-24,3-25,3-29,3-33,3-50,3-51,+13,4-29,+31,+59,4-208,4-246,6-13,G15,6-16
PortageBay 3-23,43-3,3-87,+11,4-t2,+24,+28,+30,440,4-74,4-80,+97,4-101,+109,4-lll,4-

1t2,4-113,4-121,4-123,4-125,4-128, +131,4-134,4-tM,4-t48, +150, 4-159, 4-182,4-192,4-
201,4-204,4-207, +212, +2tt, +212, +2t6,4-234,4-240,4-256,5-4,5-9,5-13, 5-16, Gtt,6-12

public involvement 1-12, G-3

public services 1-17, +168, 4-17 8, +179, +l8l
R

Rainier Valley Square 2-25,2-26
Rainier Valley 5- I 3, 7 -2, 7 -3,'7 4, 7 -5, 7 -9, 7 -I9, 7 -22, 7 -23, 7 -25

Ravenna 2-16,3-29,3-36,4-lO,+11,449,+73,M4,4:79,+96,+l0l,4-107,4-124,4-13t,4-
134,4-t38,4-t81,4-182, +t91,+193, +196,4-202, +2M,+2W,4-210,4-21t,+212, +
2r3, +215, 4-217, 4-250, 6-8

Record of Decision (ROD) 2-39,248, +189,7-3,7:7
regional express bus l-2, 2:7, 3:7, 3-13, 5-20, 6-3, G26
relocation 3-t7,3-66,+36,4-37,441,U7,448,+62,4:lO,+101,4-103,+178,4-181,4-186,+187,

4-188,4-202,+204,4-2tO,+2t4,+226,+228,4-249,4-252,+253,4-254,5-2,5-3,5-11,7-t4,7-
t6, 7 -t7, 7 -t8, 7 -19, 7 -20, 7 -23, G-19, G-21

ievenues l-17,441,4-225,4-227,4-257, 5-2,5-13, 5-14, 5-15, 5-16, 5-17, 5-18, 5-19,5-2I,5-22,6-5, G
6,Gt2,G-47, G-48, G-50

ridership t-2,1-6,I:7,1-8,1-11,1-13,2-9,2-38,2-39,243,42-6,247,3-7,3-I0,3-12,3-13,3-14,3-16,
3-20,3-22,3-23,3-24,3-25,3-26,3-27,3-28,3-39,344,3-52,4-39,441,445,4:70, +89,6-5, 6.6,
Glo,6-L2,G13,6-16,G20,G21,G24,G25,G26,G29,.7-3,74,7-6,7-8,7-10,7-r1,7-12,7-13,
7-t5,7-t7, G-25, G-30, G-31, G-45, G46,G47, G49, G-51, G-52,G4

right-of-way l-2,l-10,2-8,2-9,2-I1,2-12,2-15,2-18,2-t9, 2-21,2-22,2-24,2-25,2-29,2-31,2-32,2-
33,2-37,240,241,242,243,3-9,3-34,349,3-50,3-51,3-59,3-68,3-82,3-83,3-88,4-10,4-13,
+15,4-16,+t7,+24,+31,+32,+34,+38,4 40,442,+61,+62,4-63,+72,+78,+79,4-82,+
83, 4-94, 4-98, +t25,4-139, +155, +159,4-174,4-193,4-194, 4-lgg,4-200,4-20I,4-203, +208, +
2r0,4-214,4-2W,4-211,4-213;,+216,+220,4-221,+226,+229,4-240,+2M,+246,+249,+
250,4-251,4-252,+253,4-254, +256, +257,5-2,5-3,5-5, 5-6,5-8, 5-10,5-11, 5-r3,5-22, G2, G
10, Gl3, GL6,Gtg,G20

risks 2-9, +66, +149, +1,56, +165, +17 3, +2W, +236, 5-21, 5-22, 7 -9
Roosevelt I-2,2-3,2-12,2-15,2-16,238,244,246,3-8,3-10,3-22,3-33,3-34,3-36,3-37,+9,+lO,

+11,4-19,+24,4-27,4-28,+29,+&,4-A,449,+59,4-65,+73,4-79,+95,4-101,4-109,4-124,
4-144, +159,4-18t,+193,4-196,+201,+2U2,+2@.,+207,4-2L2,+2t3,4-225,+229,4-244,+
245,5-4,5-13, G8, G9

Royal Brougham l-12,2-6,2-21,2-22,3-11,3-18,3-22,3-24,3-25,3-33,346,347,3-50,3-51,3-52,3-
80, 3-81, 3-85, 4-13, +29,4-31, +59, +t82,4-199, +203,4-208, +2t9,4-227, Gt3, G15, G16
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s

Safeco Field l-12,4-13,4-18,4-75, Gl5, 6-16

safety 1-2,2-8,2-12,3-31,3-34,340,349,3-50,3-58,3-59,3-62,3-67,3:12,3:14,+22,433,447,+
61,4-65,4-66,4-71,4-99,4-105, +148, +153,4-154,4-165,4-167,4-L69,4-172,4-174,4-t75, +
176,4-171,4-178,4-179,4-180,4-181,4-185,4-210,4-214,4-220,4-224,4-229,4-2n,4-248,+
249,4-254,4-256,7-8,7-9,7-10,7-22,7-23,7-27,7-28, G-13, G-I5, G-17, G-19, G-40, G-45, G-52

scheduled l-6,241,248,2-t2,3-87,+153,4-206,4-2t2,4-219,+220,4-224,5-15,5-19,5-21
Scoping 245, 246, 2-49, 7 4, G-4, G-5, G-6, G-37, G4O

SeaTac l-Z,l:7,l-8,1-ll,l-13,1-15,I-16,2-2,2-6,2:7,2-11,2'15,2'29,2-3I,2-32,2'33,2'37,241,
242,2-M,2-45,246,2-47,3-8,3-11,3-t2,3-14,3-20,3-22,23-3,3-24,3-25,3-26,3-n,3-28,3-
29,3-30,3-31,3-32,3-33,3-66,3:72,3:73,3:74,3:75,3:77,3:78,3:79,3-85,3-87 , +5,4-7,4-9,4-
10,+16,4-r7,4-18,4-19,4-20,4-22,4-24,+29,4-34,4-35,4-38,4-39,440,4-46,448,449,4-
56, +59,4-&,4:71,4-73,4:77, +78,4-84,4-89,4-91,4-92,4-98, +104, 4-105, 4-107,4-1W,4-
t10,4-112,4-113,4-119, +t20,4-123, +128,4-t32, +133,4-137, +r38,4-140, +141,4-143, +
145,4-t46,4-t47,4-149,4-150,4-153, +159,4-t63,+165,4-169,4-nA,4-171,+t72,4-t74,4-
t'15,4-177,4-178,4-180, 4-184, 4-185, +186,4-187,+188,4-189, +192,4-195,4-200,4-201, +
204,4-205,4-209,4-213,4-212,4-222,4-223,4-229,4-23r,4-235, +238,4-241, +246,4-248, +
25t,4-253,5-3, 5-6, 5-7,5-8,5-9,5-10, 5-12,5-13,5-14,5-15, 5-16,G3,64,G5,6-6,6-13, 621,G
25,G26,6-27,G28

Sea-Tac Airport l-2, 1-3,1-6, 1-11, 2-2,2:7,2-29,2-38,2-39,34,3-10,3-22,3-28,3-31,3:74,3:78,3'
80,4-5,4-17,4-18,4-23,4-56,+76,4:77,+98,4-148,4-t69,4-170,4-184,4-185, +222,4-223,+
235, +242, 4-247, +25 l, 4-253, 5 -8, G24, 6-25, G26, G27

SeaTac City Center 2-3t,2-32,4-22
Seattle Center l-2,l-8,l-12,2-15,2-16,2-18,2-t9,2-39,240,3-10,3-23,3-24,3-9,3-32,3-33,3-40,3-

42,3-43,4-5, +11,4-13,4-t9,4-20,4-24,4-28, +29,4-30,4-40, M5, +50,4-59,4-65,4:74,4-l0l,
4-109, 4-150, 4-182,4-t94,4-201,4-204,4-2W,4-229,4-242,4-252,5-4, 5-9, 5-13, 5-15, 5-16, G5,

Gto,6-tr,6-12
security 4-23,4-24,4-65,4-66,+71,4-247,5-11, G-30, G-33, G-40, G-45, G-48, G-49

shipcanal 2-18,2-44,2-45,3-5,3-10,3-23,3-87,3-88, .+80,4-121,4-175,4'181,
4-210,4-211,4-244

soils l-17, 2-16,4-120,+I48, +149,+150, +153
SoundMove l-2,1-7,1-8,1-11, l-13,1-14,1-15,1-16,I-17,2-3,2-11,2-38,241,242,2-44,2'48,3:7,

3-12,3-13,3-14,3-27,3-68,4-r9, 5-2,5-3,5-8, 5-13, 5-14, 5-15, 5-16,5-r7,5-18, 5-19, 5A0,5-21'
5-23, G5, G6, G9, Gl 1, G15, 7 -3,'l -5, 7 -6, G-2, G-3, G4, G-8, G-36, G40, G-47

Sounder commuter rail 1 -3, 2:7, 2-ll, 2-26, 2-28, 240, 4-16, 5-20

Southcenter l-2,1-ll,l-16,22-6,2-28,2-29,246,3-3,34,3-8,3-11,3-26,3-27,3-29,3-32,333,3'66,
3-68,3-71, +5,4-8,4-!0,+16,4-17,+19, +29,+34,4-56,+59,4:76,+83,4-84,+120,+123,4-
!32, 4-136, +139, +tM, +t45, +t7 0, 4- 1 83, + 1 84, +192, 4-2W, 5-6, 5-7, 5-9, G5, Gzl, G24, G
25

spoils 2-1 1, 4-2W ,4-210, +212, +213, +2I5, 4-216, 4-218,4-22I, +223,4-234, 4-237; $24O, 4-241, +
242,+243,4-245

sR 518 2-6,2-26,2-28,2-29,2-37,33,34,331,3:77,4-16, +17, +51,4-56,4:76,4-83,4-109,4-120,
4-t23,4-126,4-127,4-132,4-136,4-139,4-141,4-150, +159,4-175, +184,4-221, +222,4-241,+
25r, 5-6, s-7, G3, G24, 628

sR 520 2-t8,2-19,3-3,34,3-6, 3-30, 4-29, +80, +101, +125,4-131,4-137,4-141, +144
sR522 4-215.4-217

Stadium l-12,3-23,5, 13, 18,75,G13, Gl5,6-16
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T

tax 4-38; *'39,4.40,4- 41,5-2,5-15, 5:16,5-17, 5-18, 5-20, 5-21,5-22,6-30,7-16, G47
technology : I {!,,,2: 40, 2-45, 4-17 2, 4-l 81, 4-230

Thornton Creek 4-73, 4-120,4-121,4-123,4-124,4-128,4-13t, +134,4-137,4-138, +143,4-
237,+240,6-8,6-9

tirneline 2-48

transit tunnel :l-8; 2.3, 2-9, 240, 6-15

traveltinre.l-6,1:7,1-8,1-16,3-6,3-7,3-12.3-18,3-19,3-23,3-25,3-58,3-65,3-84,4-60,4-61,4-64,6-
2,G7, GtO,6-1t,6-14, G17,6-19, G20,6-26,7-8,7-12,7-13,G-2, G-l1, G-16, G-19,G-24,G-26,
G:n, G-30, G-32, G-33, G-34, G49, G-5 I

trees 4-72,.*73,4-74,4-75,4:76,4-77,4-78,4:79,4-8O,4-81,4-84,+85,+112,4-113,+124,4-125,4-
. i. t126,4-127;4-128,4-129,4-130,+131, +132,4-196, +199,+202,4-210,+237,+238,GtI

Tribes ,l-189,4-255

truck 1-3,3-2,3-80,3-81,3-82,3-83,3-84,3-85,3-86,+18,+36,+37,4-108,+169,4-175,+206,4-
2W,+210,4-211,+212,4-2t3,+214, +215,4-216,4-217,+218,4-219,+220,+221,4-222,4-
223, +224, 4-226, 4-227, +228, +231, +25 4, 4-25 5, 4-256, +257

Tukwila l-2,1-8,1-11,1-13,1-15,1-16,2-2,2-6,2-1I,2-15,2-26,2-28,2-29,2-31,240,242,244,2'
45,246,24'1,3,4,3-11,3-22,3-26,3'29,3-30, 3-31, 3'32,3-64,3-65,3'66,3-67,3-68,3:71,3:72,
3-81,3-82,3-84, 3-85, 3-87, 3-88, 4-5,4:1,4-8,4-9, +16, +t7,4-18,+19, +20, +24, +29,4-33, +
34, +35,4.4p'441,446,4-49,4-5r,4-56, +59,4-&,4-65,+66,4:71,4:73,4:76,4:77, +78, +82,
4-83, 4-85, 4-90,4-91, 4-n , 4-t04,4-105, +108, 4-109, 4-1 10, +113, 4118, +12A, +122, 4-123, 4-

t26,4-t32,4-135,4-136,4-138,4-139,+140,4-141,4-143,+144,4-145,4-149,4-150,+159,4-
162,4-169,4-t70,4-17t,4-t72,4-173,4-174,4-175,4-176,4-177,4-178, +180,4-183,4-184,4-
186,4-187,4-188, 4-189, +192, +195,4-200,4-201, +2M, +205,4-209,4-210,4-2t3,4-214, +
212, +213,4-220,4-221, +222,4-227, +229,4-231,4-240,4-244,4-247,4-248, +251,4-252,5-3,
5-6, 5:7, 5-8, 5-9, 5-10, 5-1 1, 5-13, G5, G21, G24, G25

Tukwila International Boulevard 3-11,3-263-e,3-65,3-66,3-61,3-68,3:11,3:72,3-84,3-85, 3-88, 4-9,

4-17, +33,4-&,4-66,,1-83, 4-85, +104,4-105,4-126,4-135,4-136,4-159, +171,4-173,4-174, +
220,4-227, s-6, 5-8

Tukwila Urban Center 4-16, 4-I9, 4-227

U

University District 1-2, l-7, l-8, l-10,2-2,2-3,2-12,2-I5,2-t6,2-37,2-39,241,242,243,244,245,
246,3-8,3-I0,3-22,3-23,3-30,3-32,3-33,3-34,3-39,342,344,3-82,3-86,4-10, +ll, +t9,+
20,+24,+27,+28,+29,4-40,442,M9,+59,+66,4:73,+74,+79,+91,+96,4-yl,+IOO,4-
101,4-109,4-tr4,+115,4-tU,+125,+131,4-137,+140,+144,4-150,4-156,4-t58,4-159,+
t70, 4-t7 6, 4-182, +r91,, 4-L92, 4-193, +196, 4-201, +204, +207 , +212, +215, +216, +217 , +
218, 4-250, 4-2525-3, 5 4, 5 -9, 5-1 2, 5-15, 5- 1 6, G5, G8, G10, G l 2

utilities l-17,4:75,,1-85,4-166,4-181,4-182,+183,4-186,,f-187,4-188,4-2W,4-209,+2L0,+211,+
248, +249, 4 -250, +25 l, 4 -252, +253, +25 4, 4 -25 5

v
vegetation 4:72,4:78,+79,4-80,+83,4-85,4-111,4-112,+113,+12O,4-121,+122,+124,+125,+

126,+127,4-128,4-13t,4-132,+t33,+t35,4-136,4-153,4-180,4-196,+210,+214,+209,4-
237, 4-238, 4-240, 4-24 t, 4-242, +243, 4-256, 4 -257, 6!25

vibration l-17,2-39,4-6A,4-71,4-93,4-96,+97,4-98,4-99,4-100,4-101,4-102,4-103,+104,+105,4-
106,4-108,4-110, +186, 4-188,4-225,+226,4-229,+234,+235,4-236,4-237,4-242,4-243,+
256,7-5,7-7,7-20,7-23,7-24, G-I, G-2, G-12, G-15, G-17, G-l8, G-19,G-23,G-24,G-47, G-48, G-

49, G-50, G-52,G-67
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Vision 2020 l-10,1-11, l-13, l-15, l-16,242,4-9,4-19
visual resources 4-7 l, 4:7 2, 4-7 3, 4:7 4, 4:77, 4:7 8, 4-82
Visual simulations 2-12, 4-'12, 4:7 8

visual 4-19, 4-27, +28,4-30, +31,4-33,4-60,4-6I,4-63,-4-i}:"4't,442,'4-73,4-74;4:75:4:'i'
76, +77,4:78,4:79,4-80,4-81, 4-82,4-83,4-84,4-85,4155,4196,'',+tgg,4-200;4&92;ri,It l

4-203, 4-206, 4-210, 4-211, 4-213, 4-215 r :i:ii-) i;1;:t ;' "i

' !. i.,:-,'-:,
W i,:_i. l:iil.,;i:;";
water qualiry l-10, 1-17, 4-120,4-12t,4-t24,4-126,4-127,4128;4-129, +l3t;4:i32, +r34:4:13s,-+

136,4-t37,4-t38,4-139, +142,4-143, +1M,4-145,4-182,4-1W,4-211,4-237,4"238;4-239,4:
240,4-241,4-242,+253,64 . :,-

Westlake 1-3, 1-8, 2-2,2-3,2-6,2-15,2-16,2-19,2-2I,2-40,245,3-10,3-11,3-22,3-24,3-25;3-30,3-
31, 3-39, 3-40,342,344,3-82,3-86, +ll, 4-13,4-24,4-28,4-29,441; *4O;442;445;) 4-59;4:74,
4-79,+80,4-81,4-91,4-97,+101,4-102,+I09,4-115,4-u6,4-L25,4-131,4-137,4-140;'4-t44,+
150, 4-158, +159,4-192,4-193, +194, +196,4-t99, +201,4-2M,4-2U,4-208,4-212,4-2t6;+
218, +2t9, +250,54,5-5, 5-9, G10, 613

wetlands l-10, 4-19, 4-77, +Ill, +113, +120, +123,4-124,4-125,4-126, +128,4-129,4-'1,31,4-133,4-
136, +743, +l4/,, +237, +238, +239, 4-257, 6-4, G8, 6-9

wildlife 1-10, +1 I l, 4-112, 4-120, 4-124, +125, +126, +127 , +128, 4-I3I, 4-132, 4-133, 4:206,4-237 ,

4-238,4-239,U,6-25 i1

': 
':-i' i'
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