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Attachment N.5F Agency and Tribal Consultation 
Letters 

Index 

Date Format From To Description 

February 2-5, 
2018 

Letter FTA Muckleshoot Indian Tribe, 
Snoqualmie Indian Tribe, 
Stillaguamish Tribe of Indians 
of Washington, Suquamish 
Indian Tribe of the Port 
Madison Reservation, Tulalip 
Tribes of Washington, 
Confederated Tribes and 
Bands of the Yakama Nation 

Initiation of government-to-
government consultation 

February 6, 
2018 

Letter Sound Transit Duwamish, Snohomish Invitation to participate in 
SEPA early scoping 

February 8, 
2018 

Email Snoqualmie Indian 
Tribe 

FTA Letter indicating cultural 
resources concern are 
requesting cultural resources 
survey 

February 12, 
2018 

Email Sound Transit Muckleshoot Indian Tribe, 
Snoqualmie Indian Tribe, 
Stillaguamish Tribe of Indians 
of Washington, Suquamish 
Indian Tribe of the Port 
Madison Reservation, Tulalip 
Tribes of Washington, 
Confederated Tribes and 
Bands of the Yakama Nation 

Invitation to participate in 
SEPA early scoping 

February 14, 
2019 

Letter Sound Transit Duwamish Tribe, Snohomish 
Tribe 

Scoping notification and 
invitation to participate in the 
environmental review process 

February 15, 
2019 

Email Sound Transit Muckleshoot Indian Tribe, 
Snoqualmie Indian Tribe, 
Stillaguamish Tribe of Indians 
of Washington, Suquamish 
Indian Tribe of the Port 
Madison Reservation, Tulalip 
Tribes of Washington, 
Confederated Tribes and 
Bands of the Yakama Nation, 
the State Historic Preservation 
Officer 

Transmittal of SEPA 
Determination of Significance 
and scoping meeting invitation 

February 25, 
2019 

Letter FTA Muckleshoot Indian Tribe, 
Snoqualmie Indian Tribe, 
Stillaguamish Tribe of Indians 
of Washington, Suquamish 
Indian Tribe of the Port 
Madison Reservation, Tulalip 
Tribes of Washington, 
Confederated Tribes and 
Bands of the Yakama Nation, 
the State Historic Preservation 
Officer 

Section 106 initiation and 
invitation to participate in 
environmental review process 
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Date Format From To Description 

March 5, 
2019 

Email/ 
Form 

The State Historic 
Preservation Officer 

 FTA Participating agency 
acceptance letter 

May 10, 2019 Letter FTA Muckleshoot Indian Tribe, 
Snoqualmie Indian Tribe, 
Stillaguamish Tribe of Indians 
of Washington, Suquamish 
Indian Tribe of the Port 
Madison Reservation, Tulalip 
Tribes of Washington, 
Confederated Tribes and 
Bands of the Yakama Nation, 
the State Historic Preservation 
Officer 

Transmittal of Agency 
Coordination Plan and request 
for concurrence with proposed 
schedule 

May 10, 2019 Email Sound Transit Duwamish Tribe, Snohomish 
Tribe 

Transmittal of Agency 
Coordination Plan and request 
for concurrence with proposed 
schedule 

May 21, 2019 Letter The State Historic 
Preservation Officer 

FTA Concurrence with schedule 
proposed in the Agency 
Coordination Plan 

July 23, 2019 Letter FTA Muckleshoot Indian Tribe, 
Snoqualmie Indian Tribe, 
Stillaguamish Tribe of Indians 
of Washington, Suquamish 
Indian Tribe of the Port 
Madison Reservation, Tulalip 
Tribes of Washington, 
Confederated Tribes and 
Bands of the Yakama Nation, 
the State Historic Preservation 
Officer 

Request for concurrence with 
area of potential effects and 
No Adverse Effects 
determination for geotechnical 
investigation 

July 24, 2019 Email Sound Transit Duwamish Tribe, Snohomish 
Tribe 

Request for concurrence with 
area of potential effects and 
No Adverse Effects 
determination for geotechnical 
investigation 

August 9, 
2019 

Letter The State Historic 
Preservation Officer 

 FTA Area of potential effects and 
No Adverse Effects 
determination concurrence for 
geotechnical investigation 

September 9, 
2019 

Letter Sound Transit Duwamish Tribe, Snohomish 
Tribe, the State Historic 
Preservation Officer 

Request for Environmental 
Impact Statement 
methodology review 

September 
10, 2019 

Letter FTA Muckleshoot Indian Tribe, 
Snoqualmie Indian Tribe, 
Stillaguamish Tribe of Indians 
of Washington, Suquamish 
Indian Tribe of the Port 
Madison Reservation, Tulalip 
Tribes of Washington, 
Confederated Tribes and 
Bands of the Yakama Nation 

Request for Environmental 
Impact Statement 
methodology review 
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September 
26, 2019 

Letter The State Historic 
Preservation Officer 

 Sound Transit Environmental Impact 
Statement methodology 
comment letter 

February 12, 
2020 

Letter FTA Muckleshoot Indian Tribe, 
Snoqualmie Indian Tribe, 
Stillaguamish Tribe of Indians 
of Washington, Suquamish 
Indian Tribe of the Port 
Madison Reservation, Tulalip 
Tribes of Washington, 
Confederated Tribes and 
Bands of the Yakama Nation, 
the State Historic Preservation 
Officer 

Request for comments on area 
of potential effects and 
Archaeological Survey and 
Inventory Plan 

February 20, 
2020 

Letter Sound Transit Duwamish Tribe, Snohomish 
Tribe 

Request for comments on area 
of potential effects and 
Archaeological Survey and 
Inventory Plan 

February 25, 
2020 

Letter The State Historic 
Preservation Officer 

 FTA Area of potential effects 
concurrence and 
archaeological inventory 
methodology comments 

April 21, 2020 Email FTA The State Historic 
Preservation Officer 

Transmittal on the Built 
Environment Inventory Plan 

April 23, 2020 Email The State Historic 
Preservation Officer 

 FTA Concurrence with Built 
Environment Inventory Plan 

August 31, 
2020 

Letter FTA Freeway Park Association, 
City of Seattle Historic 
Preservation Office, Martin 
Smith Inc., Alliance for Pioneer 
Square King County Historic 
Preservation Program, Historic 
Seattle, Historic South 
Downtown Community 
Preservation and Development 
Authority, Washington Trust for 
Historic Preservation, Seattle 
Center, Seattle Chinatown 
International District 
Preservation and Development 
Authority,  

Section 106 consulting party 
invitation 

September 
14, 2020 

Email City Historic 
Preservation Officer 

FTA Consulting party acceptance 
letter and FTA response 

September 
23, 2020 

Email Historic Seattle FTA Consulting party acceptance 
letter 

September 
24, 2020 

Email Washington Trust for 
Historic Preservation 

FTA Consulting party acceptance 
letter 

September 
29, 2020 

Email Alliance for Pioneer 
Square 

FTA Consulting party acceptance 
letter and comment on APE 
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September 
29, 2020 

Email Seattle Chinatown 
International District 
Preservation & 
Development 
Authority 

FTA Consulting party acceptance 
letter and comment on APE 

September 
29, 2020 

Letter Historic South 
Downtown 
Community 
Preservation and 
Development 
Authority 

FTA Consulting party acceptance 
letter and comment on APE 

September 
30, 2020 

Email Martin Smith Inc. FTA Consulting party acceptance 
letter and comment on APE 

December 7, 
2020 

Letter FTA Southwest Seattle Historical 
Society, InterIm Community 
Development Association 

Section 106 consulting party 
invitation 

December 
21, 2020 

Letter InterIm Community 
Development 
Association 

FTA Consulting party acceptance 
letter and comment on area of 
potential effects 

December 
29, 2020 

Email Southwest Seattle 
Historical Society 

FTA Consulting party acceptance 
letter 

March 22, 
2021 

Email FTA City Historic Preservation 
Officer, Historic Seattle, 
Historic South Downtown 
Community Preservation and 
Development Authority, InterIm 
Community Development 
Association, King County 
Historic Preservation Program, 
Martin Smith Inc., Alliance for 
Pioneer Square, Seattle 
Chinatown International 
District Preservation & 
Development Authority, 
Southwest Seattle Historical 
Society, Washington Trust for 
Historic Preservation 

N.H.P.A. Section 106 
Consulting Party Kickoff 
Meeting Notice and 
Coordination Plan 

March 22, 
2021 

Email FTA The State Historic 
Preservation Officer, 
Muckleshoot Indian Tribe, 
Snoqualmie Indian Tribe, 
Stillaguamish Tribe of Indians 
of Washington, Suquamish 
Indian Tribe of the Port 
Madison Reservation, Tulalip 
Tribes of Washington, 
Confederated Tribes and 
Bands of the Yakama Nation 

N.H.P.A. Section 106 
Consulting Party Kickoff 
Meeting Notice and 
Coordination Plan 
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Date Format From To Description 

March 25, 
2021 

Letter FTA Historic Seattle, Alliance for 
Pioneer Square, City Historic 
Preservation Officer, Historic 
South Downtown Community 
Preservation and Development 
Authority, InterIm Community 
Development Association, 
King County Historic 
Preservation Program, Martin 
Smith, Inc., Seattle Chinatown 
International District 
Preservation & Development 
Authority, Southwest Seattle 
Historical Society, Washington 
Trust for Historic Preservation, 
The State Historic 
Preservation Officer 

N.H.P.A. Section 106 Area of 
Potential Effects Amendment 

March 25, 
2021 

Letter FTA Muckleshoot Indian Tribe, 
Snoqualmie Indian Tribe, 
Stillaguamish Tribe of Indians 
of Washington, Suquamish 
Indian Tribe of the Port 
Madison Reservation, Tulalip 
Tribes of Washington, 
Confederated Tribes and 
Bands of the Yakama Nation 

N.H.P.A. Section 106 Area of 
Potential Effects Amendment; 
and National Environmental 
Policy Act, Administrative Draft 
Environmental Impact 
Statement 

March 26, 
2021 

Letter The State Historic 
Preservation Officer 

FTA Area of potential effects 
concurrence  

March 30, 
2021 

Letter Sound Transit Duwamish Tribe, Snohomish 
Tribe 

N.H.P.A. Section 106 Area of 
Potential Effects, Cultural 
Resources Technical Report, 
Agency and Tribal 
Coordination plan, and 
National Environmental Policy 
Act, Administrative Draft 
Environmental Impact 
Statement Methodologies  

April 30, 2021  Letter InterIm Community 
Development 
Association 

FTA Section 106 Consultation 
Comments 

September 3, 
2021 

Letter FTA Historic Seattle, Alliance for 
Pioneer Square, City Historic 
Preservation Officer, Historic 
South Downtown Community 
Preservation and Development 
Authority, InterIm Community 
Development Association, 
King County Historic 
Preservation Program, Martin 
Smith, Inc., Seattle Chinatown 
International District 
Preservation & Development 
Authority, Southwest Seattle 
Historical Society, Washington 
Trust for Historic Preservation 

N.H.P.A Section 106 Area of 
Potential Effects Amendment 
and N.R.H.P Eligibility 
Determinations 
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September 3, 
2021 

Letter FTA The State Historic 
Preservation Officer, 
Muckleshoot Indian Tribe, 
Snoqualmie Indian Tribe, 
Stillaguamish Tribe of Indians 
of Washington, Suquamish 
Indian Tribe of the Port 
Madison Reservation, Tulalip 
Tribes of Washington, 
Confederated Tribes and 
Bands of the Yakama Nation 

N.H.P.A. Section 106 Area of 
Potential Effects Amendment 
and N.R.H.P. Eligibility 
Determinations 

September 
20, 2021 

Letter Sound Transit Duwamish Tribe N.H.P.A. Section 106 Area of 
Potential Effects Amendment 
and N.R.H.P. Eligibility 
Determinations 

September 
27, 2021 

Email Duwamish Tribe Sound Transit Re: APE Amendments and 
N.R.H.P Eligibility 
Determinations 

October 5, 
2021 

Letter The State Historic 
Preservation Officer 

FTA Re: Revised APE Comments 

October 6, 
2021 

Email City Historic 
Preservation Officer 

FTA Re: N.H.P.A. Section 106 Area 
of Potential Effects 
Amendment and N.R.H.P. 
Eligibility Determinations 

October 6, 
2021 

Letter Alliance for Pioneer 
Square 

FTA Re: N.H.P.A. Section 106 Area 
of Potential Effects 
Amendment and N.R.H.P. 
Eligibility Determinations 

October 6, 
2021 

Letter Historic South 
Downtown 
Community 
Preservation and 
Development 
Authority 

FTA Re: N.H.P.A. Section 106 Area 
of Potential Effects 
Amendment and N.R.H.P. 
Eligibility Determinations 

October 7, 
2021 

Letter Martin Smith, Inc. FTA Re: N.H.P.A. Section 106 Area 
of Potential Effects 
Amendment and N.R.H.P. 
Eligibility Determinations 

November 9, 
2021 

Letter The State Historic 
Preservation Officer 

FTA Built Environment 
Determinations of Eligibility 

APE = area of potential effects 
FTA = Federal Transit Administration 
N.H.P.A. = National Historic Preservation Act 
N.R.H.P = National Register of Historic Places  
SEPA = State Environmental Policy Act 



 
 
U.S. Department 
of Transportation 
Federal Transit 
Administration 
 
 
 
February 2, 2018 
 
 
 
The Honorable Virginia Cross 
Chairwoman 
Muckleshoot Indian Tribe  
39015 172nd Avenue Southeast 
Auburn, WA 98092 
 
Subject: West Seattle and Ballard Link Extensions Initiation of Consultation 
 
Dear Chairwoman Cross: 
 
The Federal Transit Administration (FTA) is sending this letter to initiate government-to-
government consultation with the Muckleshoot Indian Tribe on the Sound Transit West Seattle and 
Ballard Link Extensions in King County, Washington described below. FTA is anticipated to be the 
lead federal agency under the National Environmental Policy Act (NEPA). Sound Transit is the lead 
agency under the State Environmental Policy Act (SEPA) and is conducting the local planning 
process. Sound Transit is beginning the alternatives development phase to identify alternatives to 
study in an Environmental Impact Statement (EIS).  
 
Project Description 
The West Seattle and Ballard Link Extensions seek to expand the Link light rail system from 
downtown Seattle to West Seattle and Ballard, and to increase capacity and connectivity for regional 
connections. Through an extensive planning process, Sound Transit developed representative 
projects that formed the basis of the Sound Transit 3 (ST3) plan, and established project transit 
mode, corridor, general station locations, budget, and schedule. The West Seattle representative 
project would extend light rail 4.7 miles from West Seattle’s Alaska Junction neighborhood to 
downtown Seattle. It includes a bridge over the Duwamish River and stations serving Alaska 
Junction, Avalon, Delridge, SODO, and the downtown stadiums. The Ballard representative project 
would extend light rail 7.1 miles from Ballard’s Market Street area to downtown Seattle. It includes 
a new downtown tunnel, a bridge over Salmon Bay, and stations serving International 
District/Chinatown, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, 
Interbay, and Ballard. 
 
Initiation of Consultation  
During the alternatives development phase, Sound Transit will evaluate the costs, benefits, and 
impacts of the ST3 representative projects and other potential alternatives. At the end of this phase, 
the Sound Transit Board is expected to identify a preferred alternative and other alternatives to study 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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in an EIS. Your input during this phase is critical to help Sound Transit evaluate impacts and inform 
the alternatives that are carried forward.  
 
Sound Transit will be contacting you to invite your participation throughout this process. From 
February 2nd to March 5th, Sound Transit is conducting a SEPA early scoping process. This process 
will include public and agency meetings to which your tribe will be invited to participate. FTA and 
Sound Transit may also hold a NEPA early scoping process later in 2018. We anticipate that about 
one year from now, in early 2019, the NEPA process will formally begin with a Notice of Intent 
issued in the Federal Register. At that time, we would request that the Muckleshoot Indian Tribe 
consult with us under Section 106 of the National Historic Preservation Act. 
 
FTA would also like to extend an offer to meet with your tribe at your convenience. Please do not 
hesitate to contact me directly at 206-220-7957 or linda.gehrke@dot.gov if you have any concerns. 
You may also contact Mark Assam, of my staff, at 206-220-4465 or mark.assam@dot.gov. Lauren 
Swift with Sound Transit will be reaching out to you to discuss the project. Lauren can be contacted 
at 206-398-5301 or lauren.swift@soundtransit.org. We look forward to working with you on this 
project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator 
 
 
cc: Laura Murphy, Muckleshoot Indian Tribe 
 Karen Walter, Muckleshoot Indian Tribe 
 Cathal Ridge, Sound Transit 
 Lauren Swift, Sound Transit 
 Allyson Brooks, Department of Archaeology and Historic Preservation 
 
Enclosure:  Representative Alignment Map 

LINDA M 
GEHRKE

Digitally signed by LINDA M GEHRKE 
DN: c=US, o=U.S. Government, 
ou=FTA FTASeattleWA, ou=DOT 
FTASeattleWA, cn=LINDA M GEHRKE 
Date: 2018.02.02 14:56:49 -08'00'

mailto:linda.gehrke@dot.gov
mailto:mark.assam@dot.gov
mailto:lauren.swift@soundtransit.org


 
 
U.S. Department 
of Transportation 
Federal Transit 
Administration 
 
 
 
February 5, 2018 
 
 
 
The Honorable Sunny Clear 
Snoqualmie Indian Tribe 
P.O. Box 969 
Snoqualmie, WA 98065 
 
Subject: West Seattle and Ballard Link Extensions Initiation of Consultation 
 
Dear Chairwoman Clear: 
 
The Federal Transit Administration (FTA) is sending this letter to initiate government-to-
government consultation with the Snoqualmie Indian Tribe on the Sound Transit West Seattle and 
Ballard Link Extensions in King County, Washington described below. FTA is anticipated to be the 
lead federal agency under the National Environmental Policy Act (NEPA). Sound Transit is the lead 
agency under the State Environmental Policy Act (SEPA) and is conducting the local planning 
process. Sound Transit is beginning the alternatives development phase to identify alternatives to 
study in an Environmental Impact Statement (EIS).  
 
Project Description 
The West Seattle and Ballard Link Extensions seek to expand the Link light rail system from 
downtown Seattle to West Seattle and Ballard, and to increase capacity and connectivity for regional 
connections. Through an extensive planning process, Sound Transit developed representative 
projects that formed the basis of the Sound Transit 3 (ST3) plan, and established project transit 
mode, corridor, general station locations, budget, and schedule. The West Seattle representative 
project would extend light rail 4.7 miles from West Seattle’s Alaska Junction neighborhood to 
downtown Seattle. It includes a bridge over the Duwamish River and stations serving Alaska 
Junction, Avalon, Delridge, SODO, and the downtown stadiums. The Ballard representative project 
would extend light rail 7.1 miles from Ballard’s Market Street area to downtown Seattle. It includes 
a new downtown tunnel, a bridge over Salmon Bay, and stations serving International 
District/Chinatown, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, 
Interbay, and Ballard. 
 
Initiation of Consultation  
During the alternatives development phase, Sound Transit will evaluate the costs, benefits, and 
impacts of the ST3 representative projects and other potential alternatives. At the end of this phase, 
the Sound Transit Board is expected to identify a preferred alternative and other alternatives to study 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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in an EIS. Your input during this phase is critical to help Sound Transit evaluate impacts and inform 
the alternatives that are carried forward.  
 
Sound Transit will be contacting you to invite your participation throughout this process. From 
February 2nd to March 5th, Sound Transit is conducting a SEPA early scoping process. This process 
will include public and agency meetings to which your tribe will be invited to participate. FTA and 
Sound Transit may also hold a NEPA early scoping process later in 2018. We anticipate that about 
one year from now, in early 2019, the NEPA process will formally begin with a Notice of Intent 
issued in the Federal Register. At that time, we would request that the Snoqualmie Indian Tribe 
consult with us under Section 106 of the National Historic Preservation Act. 
 
FTA would also like to extend an offer to meet with your tribe at your convenience. Please do not 
hesitate to contact me directly at 206-220-7957 or linda.gehrke@dot.gov if you have any concerns. 
You may also contact Mark Assam, of my staff, at 206-220-4465 or mark.assam@dot.gov. Lauren 
Swift with Sound Transit will be reaching out to you to discuss the project. Lauren can be contacted 
at 206-398-5301 or lauren.swift@soundtransit.org. We look forward to working with you on this 
project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator 
 
 
cc: Cindy Spiry, Snoqualmie Indian Tribe 
 Steve Mullen-Moses, Snoqualmie Indian Tribe 
 Cathal Ridge, Sound Transit 
 Lauren Swift, Sound Transit 
 Allyson Brooks, Department of Archaeology and Historic Preservation 
 
Enclosure:  Representative Alignment Map 

LINDA M 
GEHRKE

Digitally signed by LINDA M 
GEHRKE 
DN: c=US, o=U.S. Government, 
ou=FTA FTASeattleWA, ou=DOT 
FTASeattleWA, cn=LINDA M 
GEHRKE 
Date: 2018.02.05 07:18:20 -08'00'

mailto:linda.gehrke@dot.gov
mailto:mark.assam@dot.gov
mailto:lauren.swift@soundtransit.org


 
 
U.S. Department 
of Transportation 
Federal Transit 
Administration 
 
 
 
February 2, 2018 
 
 
 
The Honorable Shawn Yanity 
Stillaguamish Tribe of Indians of Washington 
P.O. Box 277  
Arlington, WA 98223-0277 
 
Subject: West Seattle and Ballard Link Extensions Initiation of Consultation 
 
Dear Chairman Yanity: 
 
The Federal Transit Administration (FTA) is sending this letter to initiate government-to-
government consultation with the Stillaguamish Tribe of Indians of Washington on the Sound 
Transit West Seattle and Ballard Link Extensions in King County, Washington described below. 
FTA is anticipated to be the lead federal agency under the National Environmental Policy Act 
(NEPA). Sound Transit is the lead agency under the State Environmental Policy Act (SEPA) and is 
conducting the local planning process. Sound Transit is beginning the alternatives development 
phase to identify alternatives to study in an Environmental Impact Statement (EIS).  
 
Project Description 
The West Seattle and Ballard Link Extensions seek to expand the Link light rail system from 
downtown Seattle to West Seattle and Ballard, and to increase capacity and connectivity for regional 
connections. Through an extensive planning process, Sound Transit developed representative 
projects that formed the basis of the Sound Transit 3 (ST3) plan, and established project transit 
mode, corridor, general station locations, budget, and schedule. The West Seattle representative 
project would extend light rail 4.7 miles from West Seattle’s Alaska Junction neighborhood to 
downtown Seattle. It includes a bridge over the Duwamish River and stations serving Alaska 
Junction, Avalon, Delridge, SODO, and the downtown stadiums. The Ballard representative project 
would extend light rail 7.1 miles from Ballard’s Market Street area to downtown Seattle. It includes 
a new downtown tunnel, a bridge over Salmon Bay, and stations serving International 
District/Chinatown, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, 
Interbay, and Ballard. 
 
Initiation of Consultation  
During the alternatives development phase, Sound Transit will evaluate the costs, benefits, and 
impacts of the ST3 representative projects and other potential alternatives. At the end of this phase, 
the Sound Transit Board is expected to identify a preferred alternative and other alternatives to study 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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in an EIS. Your input during this phase is critical to help Sound Transit evaluate impacts and inform 
the alternatives that are carried forward.  
 
Sound Transit will be contacting you to invite your participation throughout this process. From 
February 2nd to March 5th, Sound Transit is conducting a SEPA early scoping process. This process 
will include public and agency meetings to which your tribe will be invited to participate. FTA and 
Sound Transit may also hold a NEPA early scoping process later in 2018. We anticipate that about 
one year from now, in early 2019, the NEPA process will formally begin with a Notice of Intent 
issued in the Federal Register. At that time, we would request that the Stillaguamish Tribe of Indians 
of Washington consult with us under Section 106 of the National Historic Preservation Act. 
 
FTA would also like to extend an offer to meet with your tribe at your convenience. Please do not 
hesitate to contact me directly at 206-220-7957 or linda.gehrke@dot.gov if you have any concerns. 
You may also contact Mark Assam, of my staff, at 206-220-4465 or mark.assam@dot.gov. Lauren 
Swift with Sound Transit will be reaching out to you to discuss the project. Lauren can be contacted 
at 206-398-5301 or lauren.swift@soundtransit.org. We look forward to working with you on this 
project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator 
 
 
cc: Pat Stevenson, Stillaguamish Tribe of Indians of Washington 
 Kerry Lyste, Stillaguamish Tribe of Indians of Washington 
 Cathal Ridge, Sound Transit 
 Lauren Swift, Sound Transit 
 Allyson Brooks, Department of Archaeology and Historic Preservation 
 
Enclosure:  Representative Alignment Map 

LINDA M 
GEHRKE

Digitally signed by LINDA M GEHRKE 
DN: c=US, o=U.S. Government, 
ou=FTA FTASeattleWA, ou=DOT 
FTASeattleWA, cn=LINDA M GEHRKE 
Date: 2018.02.05 07:22:06 -08'00'

mailto:linda.gehrke@dot.gov
mailto:mark.assam@dot.gov
mailto:lauren.swift@soundtransit.org


 
 
U.S. Department 
of Transportation 
Federal Transit 
Administration 
 
 
 
February 5, 2018 
 
 
 
The Honorable Leonard Forsman 
 Chairman 
Suquamish Indian Tribe of the Port Madison Reservation 
P.O. Box 498 
Suquamish, WA 98392-0498 
 
Subject: West Seattle and Ballard Link Extensions Initiation of Consultation 
 
Dear Chairman Forsman: 
 
The Federal Transit Administration (FTA) is sending this letter to initiate government-to-
government consultation with the Suquamish Indian Tribe of the Port Madison Reservation on the 
Sound Transit West Seattle and Ballard Link Extensions in King County, Washington described 
below. FTA is anticipated to be the lead federal agency under the National Environmental Policy Act 
(NEPA). Sound Transit is the lead agency under the State Environmental Policy Act (SEPA) and is 
conducting the local planning process. Sound Transit is beginning the alternatives development 
phase to identify alternatives to study in an Environmental Impact Statement (EIS).  
 
Project Description 
The West Seattle and Ballard Link Extensions seek to expand the Link light rail system from 
downtown Seattle to West Seattle and Ballard, and to increase capacity and connectivity for regional 
connections. Through an extensive planning process, Sound Transit developed representative 
projects that formed the basis of the Sound Transit 3 (ST3) plan, and established project transit 
mode, corridor, general station locations, budget, and schedule. The West Seattle representative 
project would extend light rail 4.7 miles from West Seattle’s Alaska Junction neighborhood to 
downtown Seattle. It includes a bridge over the Duwamish River and stations serving Alaska 
Junction, Avalon, Delridge, SODO, and the downtown stadiums. The Ballard representative project 
would extend light rail 7.1 miles from Ballard’s Market Street area to downtown Seattle. It includes 
a new downtown tunnel, a bridge over Salmon Bay, and stations serving International 
District/Chinatown, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, 
Interbay, and Ballard. 
 
Initiation of Consultation  
During the alternatives development phase, Sound Transit will evaluate the costs, benefits, and 
impacts of the ST3 representative projects and other potential alternatives. At the end of this phase, 
the Sound Transit Board is expected to identify a preferred alternative and other alternatives to study 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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in an EIS. Your input during this phase is critical to help Sound Transit evaluate impacts and inform 
the alternatives that are carried forward.  
 
Sound Transit will be contacting you to invite your participation throughout this process. From 
February 2nd to March 5th, Sound Transit is conducting a SEPA early scoping process. This process 
will include public and agency meetings to which your tribe will be invited to participate. FTA and 
Sound Transit may also hold a NEPA early scoping process later in 2018. We anticipate that about 
one year from now, in early 2019, the NEPA process will formally begin with a Notice of Intent 
issued in the Federal Register. At that time, we would request that the Suquamish Indian Tribe of the 
Port Madison Reservation consult with us under Section 106 of the National Historic Preservation 
Act. 
 
FTA would also like to extend an offer to meet with your tribe at your convenience. Please do not 
hesitate to contact me directly at 206-220-7957 or linda.gehrke@dot.gov if you have any concerns. 
You may also contact Mark Assam, of my staff, at 206-220-4465 or mark.assam@dot.gov. Lauren 
Swift with Sound Transit will be reaching out to you to discuss the project. Lauren can be contacted 
at 206-398-5301 or lauren.swift@soundtransit.org. We look forward to working with you on this 
project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator 
 
 
cc: Alison O'Sullivan, Suquamish Indian Tribe of the Port Madison Reservation 
 Dennis Lewarch, Suquamish Indian Tribe of the Port Madison Reservation 
 Cathal Ridge, Sound Transit 
 Lauren Swift, Sound Transit 
 Allyson Brooks, Department of Archaeology and Historic Preservation 
 
Enclosure:  Representative Alignment Map 

LINDA M 
GEHRKE

Digitally signed by LINDA M 
GEHRKE 
DN: c=US, o=U.S. Government, 
ou=FTA FTASeattleWA, ou=DOT 
FTASeattleWA, cn=LINDA M 
GEHRKE 
Date: 2018.02.05 07:26:33 -08'00'

mailto:linda.gehrke@dot.gov
mailto:mark.assam@dot.gov
mailto:lauren.swift@soundtransit.org


 
 
U.S. Department 
of Transportation 
Federal Transit 
Administration 
 
 
 
February 5, 2018 
 
 
 
The Honorable Marie Zackuse 
Chairwoman 
Tulalip Tribes of Washington 
6406 Marine Drive Northwest 
Tulalip, WA 98271 
 
Subject: West Seattle and Ballard Link Extensions Initiation of Consultation 
 
Dear Chairwoman Zackuse: 
 
The Federal Transit Administration (FTA) is sending this letter to initiate government-to-
government consultation with the Tulalip Tribes of Washington on the Sound Transit West Seattle 
and Ballard Link Extensions in King County, Washington described below. FTA is anticipated to be 
the lead federal agency under the National Environmental Policy Act (NEPA). Sound Transit is the 
lead agency under the State Environmental Policy Act (SEPA) and is conducting the local planning 
process. Sound Transit is beginning the alternatives development phase to identify alternatives to 
study in an Environmental Impact Statement (EIS).  
 
Project Description 
The West Seattle and Ballard Link Extensions seek to expand the Link light rail system from 
downtown Seattle to West Seattle and Ballard, and to increase capacity and connectivity for regional 
connections. Through an extensive planning process, Sound Transit developed representative 
projects that formed the basis of the Sound Transit 3 (ST3) plan, and established project transit 
mode, corridor, general station locations, budget, and schedule. The West Seattle representative 
project would extend light rail 4.7 miles from West Seattle’s Alaska Junction neighborhood to 
downtown Seattle. It includes a bridge over the Duwamish River and stations serving Alaska 
Junction, Avalon, Delridge, SODO, and the downtown stadiums. The Ballard representative project 
would extend light rail 7.1 miles from Ballard’s Market Street area to downtown Seattle. It includes 
a new downtown tunnel, a bridge over Salmon Bay, and stations serving International 
District/Chinatown, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, 
Interbay, and Ballard. 
 
Initiation of Consultation  
During the alternatives development phase, Sound Transit will evaluate the costs, benefits, and 
impacts of the ST3 representative projects and other potential alternatives. At the end of this phase, 
the Sound Transit Board is expected to identify a preferred alternative and other alternatives to study 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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in an EIS. Your input during this phase is critical to help Sound Transit evaluate impacts and inform 
the alternatives that are carried forward.  
 
Sound Transit will be contacting you to invite your participation throughout this process. From 
February 2nd to March 5th, Sound Transit is conducting a SEPA early scoping process. This process 
will include public and agency meetings to which your tribe will be invited to participate. FTA and 
Sound Transit may also hold a NEPA early scoping process later in 2018. We anticipate that about 
one year from now, in early 2019, the NEPA process will formally begin with a Notice of Intent 
issued in the Federal Register. At that time, we would request that the Tulalip Tribes of Washington 
consult with us under Section 106 of the National Historic Preservation Act. 
 
FTA would also like to extend an offer to meet with your tribe at your convenience. Please do not 
hesitate to contact me directly at 206-220-7957 or linda.gehrke@dot.gov if you have any concerns. 
You may also contact Mark Assam, of my staff, at 206-220-4465 or mark.assam@dot.gov. Lauren 
Swift with Sound Transit will be reaching out to you to discuss the project. Lauren can be contacted 
at 206-398-5301 or lauren.swift@soundtransit.org. We look forward to working with you on this 
project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator 
 
 
cc: Kurt Nelson, Tulalip Tribes of Washington 
 Richard Young, Tulalip Tribes of Washington 
 Cathal Ridge, Sound Transit 
 Lauren Swift, Sound Transit 
 Allyson Brooks, Department of Archaeology and Historic Preservation 
 
Enclosure:  Representative Alignment Map 

LINDA M 
GEHRKE

Digitally signed by LINDA M 
GEHRKE 
DN: c=US, o=U.S. Government, 
ou=FTA FTASeattleWA, ou=DOT 
FTASeattleWA, cn=LINDA M 
GEHRKE 
Date: 2018.02.05 07:29:20 -08'00'

mailto:linda.gehrke@dot.gov
mailto:mark.assam@dot.gov
mailto:lauren.swift@soundtransit.org


 
 
U.S. Department 
of Transportation 
Federal Transit 
Administration 
 
 
 
February 5, 2018 
 
 
 
The Honorable JoDe Goudy 
Chairman 
Confederated Tribes and Bands of the Yakama Nation 
P.O. Box 151 
Toppenish, WA 98948 
 
Subject: West Seattle and Ballard Link Extensions Initiation of Consultation 
 
Dear Chairman Goudy: 
 
The Federal Transit Administration (FTA) is sending this letter to initiate government-to-
government consultation with the Confederated Tribes and Bands of the Yakama Nation on the 
Sound Transit West Seattle and Ballard Link Extensions in King County, Washington described 
below. FTA is anticipated to be the lead federal agency under the National Environmental Policy Act 
(NEPA). Sound Transit is the lead agency under the State Environmental Policy Act (SEPA) and is 
conducting the local planning process. Sound Transit is beginning the alternatives development 
phase to identify alternatives to study in an Environmental Impact Statement (EIS).  
 
Project Description 
The West Seattle and Ballard Link Extensions seek to expand the Link light rail system from 
downtown Seattle to West Seattle and Ballard, and to increase capacity and connectivity for regional 
connections. Through an extensive planning process, Sound Transit developed representative 
projects that formed the basis of the Sound Transit 3 (ST3) plan, and established project transit 
mode, corridor, general station locations, budget, and schedule. The West Seattle representative 
project would extend light rail 4.7 miles from West Seattle’s Alaska Junction neighborhood to 
downtown Seattle. It includes a bridge over the Duwamish River and stations serving Alaska 
Junction, Avalon, Delridge, SODO, and the downtown stadiums. The Ballard representative project 
would extend light rail 7.1 miles from Ballard’s Market Street area to downtown Seattle. It includes 
a new downtown tunnel, a bridge over Salmon Bay, and stations serving International 
District/Chinatown, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, 
Interbay, and Ballard. 
 
Initiation of Consultation  
During the alternatives development phase, Sound Transit will evaluate the costs, benefits, and 
impacts of the ST3 representative projects and other potential alternatives. At the end of this phase, 
the Sound Transit Board is expected to identify a preferred alternative and other alternatives to study 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
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in an EIS. Your input during this phase is critical to help Sound Transit evaluate impacts and inform 
the alternatives that are carried forward.  
 
Sound Transit will be contacting you to invite your participation throughout this process. From 
February 2nd to March 5th, Sound Transit is conducting a SEPA early scoping process. This process 
will include public and agency meetings to which your tribe will be invited to participate. FTA and 
Sound Transit may also hold a NEPA early scoping process later in 2018. We anticipate that about 
one year from now, in early 2019, the NEPA process will formally begin with a Notice of Intent 
issued in the Federal Register. At that time, we would request that the Confederated Tribes and 
Bands of the Yakama Nation consult with us under Section 106 of the National Historic Preservation 
Act. 
 
FTA would also like to extend an offer to meet with your tribe at your convenience. Please do not 
hesitate to contact me directly at 206-220-7957 or linda.gehrke@dot.gov if you have any concerns. 
You may also contact Mark Assam, of my staff, at 206-220-4465 or mark.assam@dot.gov. Lauren 
Swift with Sound Transit will be reaching out to you to discuss the project. Lauren can be contacted 
at 206-398-5301 or lauren.swift@soundtransit.org. We look forward to working with you on this 
project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator 
 
 
cc: Phillip Rigdon, Confederated Tribes and Bands of the Yakama Nation 
 Johnson Meninick, Confederated Tribes and Bands of the Yakama Nation 
 Cathal Ridge, Sound Transit 
 Lauren Swift, Sound Transit 
 Allyson Brooks, Department of Archaeology and Historic Preservation 
 
Enclosure:  Representative Alignment Map 

LINDA M 
GEHRKE

Digitally signed by LINDA M 
GEHRKE 
DN: c=US, o=U.S. Government, 
ou=FTA FTASeattleWA, 
ou=DOT FTASeattleWA, 
cn=LINDA M GEHRKE 
Date: 2018.02.05 07:32:48 
-08'00'

mailto:linda.gehrke@dot.gov
mailto:mark.assam@dot.gov
mailto:lauren.swift@soundtransit.org


SouNDThiiNsIr

February 6, 2018 CHAIR

Dave Somers
Sn(,ho,nih County Executive

VICE CHAIRS
The Honorable Cecile Hansen

John Marchione
Tribal Chair Rethnond Mayor

Duwamish Tribe
Manlyn Stnckland

4705 Marginal \Vay 5’’ Thnmut itayor

Seattle, WA 98106

BOARD MEMBERS
Subject: West Seattle and Ballard Link Extensions Early Scoping

Nancy Backus
Auburn Mayor

Dear Chair Hansen,
Claudia Balducci

King County (oi,nciltneinl’et
Sound Transit is sending this early scoping notice to inform the Duwamish Tribe that it
will be exploring alternatives for extending Link light rail from downtown Seattle to West Butler

Seattle and Ballard in King County, Washington (the West Seattle and Ballard Link
it 0101

Extensions). Early scoping is being conducted under the Washington State Environmental Dow Constantine
King Ctu,ity E’ctiiiiie

Policy Act (SEPA) rules regarding expanded scoping (WAC 197-11-410). Sound Transit
is the lead agency under SEPA. Bruce Dammeier

Pie,c’e County I recutive

Early scoping supports the alternatives development process during which Sound Transit Jenny Durkan

will evaluate the costs, benefits, and impacts of a range of light rail alternatives. Seattle Mawtr

Alternatives will include the Sound Transit 3 (5T3) representative project and other Dave Earling

potential alternative alignment, station, and design configurations that could meet the Ethnoflds Mayc’,

project’s purpose and need. At the end of the alternatives development process, Sound Rob Johnson

Transit anticipates narrowing the range of alternatives for further environmental review, 5,1e C’oit,icibne,nhct

and the Sound Transit Board is expected to identify a Preferred Alternative. Kent Keel
Uniie,sitv Phi c Wavor Pro Tern

A description of the ST3 representative project and the project’s purpose and need are Joe McDermott
included in the enclosed Early Scoping Information Report. Additional information is King county Council chair

also available on Sound Transit’s website at: wwseundtrsii__rink. The West Roger MilIar
Seattle representative project would extend light rail 4.7 miles from West Seattle’s Alaska Wathingttrn Stare Sc’fretan

Junction neighborhood to downtown Seattle. It includes a bridge over the Duwamish of TransPortation

River and stations serving Alaska Junction, Avalon, Delridge, SODO, and the downtown Mary Moss
stadiums. The Ballard representative project would extend light rail 7.1 miles from Lakenood Councihnernber

Ballard’s Market Street area to downtown Seattle. It includes a new downtown tunnel, a Paul Roberts

bridge over Salmon Bay, and stations serving the International District/Chinatown, Evc’,ert Couniitnicnther

Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, Interbay, and Dave Upthegrove
Ballard. King Coutity Couneihn em ber

Peter von Reichbauer
Sound Transit invites comments on the project purpose and need, the ST3 representative Ki,,g County Council,neinher

project, potential alternatives, and the transportation and community impacts and benefits
to be considered. If the there is a potential for significant environmental impacts requiring CHIEF EXECUTIVE OFFICER
an environmental impact statement (EIS), the Federal Transit Administration (PTA) and Peter M. Rogoff
Sound Transit will publish a Notice of Intent to prepare an EIS in the Federal Register
and invite comments on the scope of the EIS. This is expected to occur in early 2019.

Central Puget Sound Regional Transit Authority• Union Station
401 S. Jackson St., Seattle, WA 98104-2826 • Reception: (206) 398-5000 • FAX: (206) 398-5499
www.soundtransit.org



Sound Transit invites you and/or representatives of your organization to attend the early scoping meetings and
provide comments. Information on the early scoping meetings and ways to provide comments are described below.

MEETINGS
Public Meetings:

February 13, 2018, 6:30 pm to 8:30 pm
Alki Masonic Center, 4736 40th Ave SW, Seattle 98116

February 15, 2018, 6:30 pm to 8:30 pm
LeifErikson Lodge, 2245 NW 57th St, Seattle 98107

February 20, 2018, 5:30 pm to 7:30 pm
Union Station, 401 S Jackson St, Seattle 98104

Agency/Tribe Meeting:
February 21, 2018, 1:30 pm to 3:00 pm
Sante Fe Room, Union Station, 401 South Jackson Street, Seattle
To participate remotely by internet and phone:

1. Go to: https:/IHNTB.WEBEX.COM
2. Enter the meeting number: 749 506 920
3. Press join.
4. Enter the meeting password: 863 214 94
5. Enter your name and email address and press join
7. For audio connection, select “I Will Call In”
8. Call US toll free: ÷1-855-797-9485
9. Enter attendee access code: 863 214 94 #
10. To indicate that you are not the host, press #
11. When asked for your Attendee ID number, enter the Attendee ID provided online or press #

COMMENTS
Written scoping comments are requested by March 5, 2018 and can be mailed or emailed to the address below,
submitted at the public meetings, or provided via the online comment form.

Mailing Address: WSB Link Extension
(do Lauren Swift, Senior Environmental Planner)
Sound Transit
401 S Jackson Street
Seattle, WA 98 104-2826

Email Address: WSBLink@soundtransit.org

Online Comment Form: wsbl ink.partici pate,online

If you have any questions related to this early scoping notice or need additional information, please contact me at
(206) 398-5301 or at lauren.swift@soundtransit.org.

Since ely, J

auren Swift
Senior Environmental Planner

enclosure: Early Scoping Information Report

Central Puget Sound Regional Transit Authority • Union Station
401 S. Jackson St., Seattle, WA 98104-2826• Reception: (206) 398-5000 • FAX: (206) 398-5499
www.soundtransit.org



SouNDThJiNsIr

February 6, 201$ CHAIR

Dave Somers
SnohinflIch Count’ Executiuc

VICE CHAIRS
The Honorable Mike Evans

• John Marchione
Chairman Redmond ilavt,r

Snohomish Tribe
Marilyn Strickland

9792 Edmonds Way #267 Thcoma illavor

Edmonds, WA 98020

• . • . BOARD MEMBERS
Subject: West Seattle and Ballard Link Extensions Early Scoping

Nancy Backus
Auburn Mawr

Dear Chair Evans,
Claudia Balducci

Kin Connie Coundilmeinber
Sound Transit is sending this early scoping notice to inform the Snohomish Tribe that it
will be exploring alternatives for extending Link light rail from downtown Seattle to West Fred Butler

Issaquuh Mown
Seattle and Ballard in King County, Washington (the West Seattle and Ballard Link
Extensions). Early scoping is being conducted under the Washington State Environmental Dow Constantine

king C ouuiy Executive
Policy Act (SEPA) rules regarding expanded scoping (WAC 197-11-410). Sound Transit
is the lead agency under SEPA. Bruce Dammeier

Pierce (‘ounre Executive

Early scoping supports the alternatives development process during which Sound Transit Jenny Durkan

will evaluate the costs, benefits, and impacts of a range of light rail alternatives. ‘att1 Mawr

Alternatives will include the Sound Transit 3 (ST3) representative project and other Dave Earling

potential alternative alignment, station, and design configurations that could meet the Edincnzdv Mayi’,

project’s purpose and need. At the end of the alternatives development process, Sound Rob Johnson

Transit anticipates narrowing the range of alternatives for further environmental review, Seattle Count ilnu’mher

and the Sound Transit Board is expected to identify a Preferred Alternative. Kent Keel
Unh’e,vitv Pitu e Wavo, I’ni fern

A description of the ST3 representative project and the project’s purpose and need are Joe McDermott
included in the enclosed Early Scoping Information Report. Additional information is King Qount-v council chair

also available on Sound Transit’s website at: www.soundtransit.org/WSBLink. The West Roger Millar
Seattle representative project would extend light rail 4.7 miles from West Seattle’s Alaska WmliiiigriiiStcireSetrc’tan

Junction neighborhood to downtown Seattle. It includes a bridge over the Duwamish Of litiniporrattini

River and stations serving Alaska Junction, Avalon, Delridge, SODO, and the downtown Mary Moss

stadiums. The Ballard representative project would extend light rail 7.1 miles from LakeutnidCon,uihiieinber

Ballard’s Market Street area to downtown Seattle. It includes a new downtown tunnel, a Paul Roberts

bridge over Salmon Bay, and stations serving the International District/Chinatown, Everett Councilnw,,iber

Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, Interbay, and Dave Upthegrove
Ballard. King County Councilinember

Peter von Reichbauer
Sound Transit invites comments on the project purpose and need, the ST3 representative Kitcy County coundll,ueinber

project, potential alternatives, and the transportation and community impacts and benefits
to be considered. If the there is a potential for significant environmental impacts requiring CHIEF EXECUTIVE OFFICER
an environmental impact statement (ElS), the Federal Transit Administration (FTA) and Peter M. Rogoff
Sound Transit will publish a Notice of Intent to prepare an EIS in the Federal Register
and invite comments on the scope of the EIS. This is expected to occur in early 2019.

Central Puget Sound Regional Transit Authority. Union Station
401 S. Jackson St., Seattle, WA 98104-2826• Reception: (206) 398-5000 • FAX: (206) 398-5499
www.soundtransit.org



Sound Transit invites you and/or representatives of your organization to attend the early scoping meetings and
provide comments. Information on the early scoping meetings and ways to provide comments are described below.

MEETINGS
Public Meetings:

February 13, 201$, 6:30 pm to 8:30 pm
Alki Masonic Center, 4736 40th Ave SW, Seattle 98116

February 15, 2018, 6:30 pm to 8:30 pm
Leif Erikson Lodge, 2245 NW 57th St, Seattle 98107

February 20, 201$, 5:30 pm to 7:30 pm
Union Station, 401 S Jackson St, Seattle 98104

Agency/Tribe Meeting:
February 21, 2018, 1:30 pm to 3:00 pm
Sante Fe Room, Union Station, 401 South Jackson Street, Seattle
To participate remotely by internet and phone:

1. Go to: https:/IHNTB.WEBEX.COM
2. Enter the meeting number: 749 506 920
3. Press join.
4. Enter the meeting password: $63 214 94
5. Enter your name and email address and press join
7. For audio connection, select “1 Will Call In”
8. Call US toll free: +1-855-797-9485
9. Enter attendee access code: 863 214 94 #
10. To indicate that you are not the host, press #
11. When asked for your Attendee ID number, enter the Attendee ID provided online or press #

COMMENTS
Written scoping comments are requested by March 5, 2018 and can be malted or emailed to the address below,
submitted at the public meetings, or provided via the online comment form.

Mailing Address: WSB Link Extension
(do Lauren Swift, Senior Environmental Planner)
Sound Transit
401 S Jackson Street
Seattle, WA 98 104-2826

Email Address: WSBLink@ soundtransit.org

Online Comment Form: wsblink.participate.online

If you have any questions related to this early scoping notice or need additional information, please contact me at
(206) 398-5301 or at lauren.swift@soundtransit.org.

Sincrely, -

-turen Swift
Senior Environmental Planner

enclosure: Early Scoping Information Report

Central Puget Sound Regional Transit Authority. Union Station
401 S. Jackson St., Seattle, WA 981 04-2826• Reception; (206) 398-5000 • FAX; (206) 398-5499
www.soundtransit.org
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Swift, Lauren

From: Assam, Mark (FTA) <Mark.Assam@dot.gov>
Sent: Thursday, February 08, 2018 2:09 PM
To: Swift, Lauren; Hale, Kent
Cc: Changchien, Amy (FTA); Horwitz, Jennifer
Subject: FW: West Seattle and Ballard Link Extensions - Initiation of Government-to-

Government Consultation

FYI… 
 
____________________________________________________________ 
Mark A. Assam, AICP 
U.S. Department of Transportation 
Federal Transit Administration, Region X 
915 2nd Avenue, Suite 3142 | Seattle, WA 98174-1002 
(206) 220-4465 | mark.assam@dot.gov | www.transit.dot.gov 
 
 
 

From: Adam Osbekoff [mailto:adam@snoqualmietribe.us]  
Sent: Thursday, February 08, 2018 1:37 PM 
To: Assam, Mark (FTA) <Mark.Assam@dot.gov> 
Subject: West Seattle and Ballard Link Extensions ‐ Initiation of Government‐to‐Government Consultation 
 
Hello Mark 
The Snoqualmie Indian Tribes Department of Archaeology and Historic Preservation have cultural resource concerns and 
request that a cultural resource survey be completed in ground disturbing areas of potential effect. 
Thank you for your time. 
Adam 
 
Adam Osbekoff 
Cultural Resource Compliance Manager 
adam@snoqualmietribe.us 
425‐753‐0388 
9416 384th Ave SE 
PO Box 969 
Snoqualmie WA 98065 
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Swift, Lauren

From: Swift, Lauren
Sent: Monday, February 12, 2018 8:47 AM
To: virginia.cross muckleshoot.nsn.us
Cc: karen.walter@muckleshoot.nsn.us; laura.murphy@muckleshoot.nsn.us; Assam, Mark 

(FTA); Sterner, Matthew (DAHP)
Subject: Sound Transit West Seattle and Ballard Link Extensions 
Attachments: west-seattle-and-ballard-link-extensions-early-scoping-report.pdf

Dear Chairwoman Cross: 
 
As noted in the Federal Transit Administration’s February 5th letter requesting initiation of Government to Government 
consultation, I am following up to provide the West Seattle and Ballard Link Extensions Early Scoping Information 
report, which includes additional project information. Sound Transit would like to invite you and staff to attend the 
Agency and Tribal Early Scoping meeting and provide comments as described below. Sound Transit looks forward to 
consulting with the Tribe and FTA as the project moves forward.  
 
February 21, 2018, 1:30 pm to 3:00 pm, Sante Fe Room, Union Station, 401 South Jackson Street, Seattle. 

 
To participate remotely by internet and phone:  

1.   Go to: https://HNTB.WEBEX.COM  
2.   Enter the meeting number: 749 506 920   
3.   Press join.   
4.   Enter the meeting password: 863 214 94 
5.   Enter your name and email address and press join 
7.   For audio connection, select “I Will Call In” 
8.   Call US toll free: +1-855-797-9485 
9.   Enter attendee access code: 863 214 94 # 
10. To indicate that you are not the host, press # 
11. When asked for your Attendee ID number, enter the Attendee ID provided online or press #   

 
COMMENTS 
Written scoping comments are requested by March 5, 2018 and can be mailed or emailed to the address below, submitted 
at the public meetings, or provided via the online comment form.  
 
            Mailing Address:           WSB Link Extension  

(c/o Lauren Swift, Senior Environmental Planner) 
                                                Sound Transit 
                                                401 S Jackson Street 
                                                Seattle, WA 98104-2826 
 
            Email Address:             WSBLink@soundtransit.org  
 
            Online Comment Form:            wsblink.participate.online 
 
 
 
Lauren Swift, AICP 
Senior Environmental Planner 
Environmental Affairs and Sustainability 
Sound Transit 
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W (206) 398‐5301 
C (206) 696‐5072 
Connect with us 
facebook.com/SoundTransit  
twitter.com/SoundTransit 

 
 
 
 

From: Assam, Mark (FTA) [mailto:Mark.Assam@dot.gov]  
Sent: Monday, February 05, 2018 3:26 PM 
To: virginia.cross muckleshoot.nsn.us <virginia.cross@muckleshoot.nsn.us> 
Cc: karen.walter@muckleshoot.nsn.us; laura.murphy@muckleshoot.nsn.us; Ridge, Cathal 
<cathal.ridge@soundtransit.org>; Swift, Lauren <lauren.swift@soundtransit.org>; Brooks, Allyson (DAHP) 
<Allyson.Brooks@DAHP.WA.GOV>; Sterner, Matthew (DAHP) <Matthew.Sterner@DAHP.WA.GOV>; Changchien, Amy 
(FTA) <Amy.Changchien@dot.gov>; Horwitz, Jennifer <jhorwitz@anchorqea.com>; Witmer, John (FTA) 
<John.Witmer@dot.gov> 
Subject: West Seattle and Ballard Link Extensions ‐ Initiation of Government‐to‐Government Consultation 
 
Dear Chairwoman Cross: 
 
Please see the attached Government‐to‐Government Consultation Initiation letter.  A hardcopy is also being delivered 
via U.S. Mail. 
 
Thanks, 
 
____________________________________________________________ 
Mark A. Assam, AICP 
U.S. Department of Transportation 
Federal Transit Administration, Region X 
915 2nd Avenue, Suite 3142 | Seattle, WA 98174-1002 
(206) 220-4465 | mark.assam@dot.gov | www.transit.dot.gov 
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Swift, Lauren

From: Swift, Lauren
Sent: Monday, February 12, 2018 8:47 AM
To: sunny.clear@snoqualmietribe.us
Cc: Cindy@snoqualmietribe.us; Steve@snoqualmietribe.us; 'Assam, Mark (FTA)'; Sterner, 

Matthew (DAHP); 'adam@snoqualmietribe.us'
Subject: Sound Transit West Seattle and Ballard Link Extensions
Attachments: west-seattle-and-ballard-link-extensions-early-scoping-report.pdf

Dear Chairwoman Clear: 
 
As noted in the Federal Transit Administration’s February 5th letter requesting initiation of Government to Government 
consultation, I am following up to provide the West Seattle and Ballard Link Extensions Early Scoping Information 
report, which includes additional project information. Sound Transit would like to invite you and staff to attend the 
Agency and Tribal Early Scoping meeting and provide comments as described below. We are in receipt of Adam 
Osbekoff’s email regarding cultural resource survey in response to FTA’s February 5th transmittal, and we will include 
that in the early scoping comments. Sound Transit looks forward to consulting with the Tribe and FTA as the project 
moves forward.  
 
February 21, 2018, 1:30 pm to 3:00 pm, Sante Fe Room, Union Station, 401 South Jackson Street, Seattle. 

 
To participate remotely by internet and phone:  

1.   Go to: https://HNTB.WEBEX.COM  
2.   Enter the meeting number: 749 506 920   
3.   Press join.   
4.   Enter the meeting password: 863 214 94 
5.   Enter your name and email address and press join 
7.   For audio connection, select “I Will Call In” 
8.   Call US toll free: +1-855-797-9485 
9.   Enter attendee access code: 863 214 94 # 
10. To indicate that you are not the host, press # 
11. When asked for your Attendee ID number, enter the Attendee ID provided online or press #   

 
COMMENTS 
Written scoping comments are requested by March 5, 2018 and can be mailed or emailed to the address below, submitted 
at the public meetings, or provided via the online comment form.  
 
            Mailing Address:           WSB Link Extension  

(c/o Lauren Swift, Senior Environmental Planner) 
                                                Sound Transit 
                                                401 S Jackson Street 
                                                Seattle, WA 98104-2826 
 
            Email Address:             WSBLink@soundtransit.org  
 
            Online Comment Form:            wsblink.participate.online 
 
 
 
Lauren Swift, AICP 
Senior Environmental Planner 



2

Environmental Affairs and Sustainability 
Sound Transit 
W (206) 398‐5301 
C (206) 696‐5072 
Connect with us 
facebook.com/SoundTransit  
twitter.com/SoundTransit 

 
 
 

From: Assam, Mark (FTA) [mailto:Mark.Assam@dot.gov]  
Sent: Monday, February 05, 2018 3:26 PM 
To: sunny.clear@snoqualmietribe.us 
Cc: Cindy@snoqualmietribe.us; Steve@snoqualmietribe.us; Ridge, Cathal <cathal.ridge@soundtransit.org>; Swift, 
Lauren <lauren.swift@soundtransit.org>; Brooks, Allyson (DAHP) <Allyson.Brooks@DAHP.WA.GOV>; Sterner, Matthew 
(DAHP) <Matthew.Sterner@DAHP.WA.GOV>; Changchien, Amy (FTA) <Amy.Changchien@dot.gov>; Horwitz, Jennifer 
<jhorwitz@anchorqea.com>; Witmer, John (FTA) <John.Witmer@dot.gov> 
Subject: West Seattle and Ballard Link Extensions ‐ Initiation of Government‐to‐Government Consultation 
 
Dear Chairwoman Clear: 
 
Please see the attached Government‐to‐Government Consultation Initiation letter.  A hardcopy is also being delivered 
via U.S. Mail. 
 
Thanks, 
 
____________________________________________________________ 
Mark A. Assam, AICP 
U.S. Department of Transportation 
Federal Transit Administration, Region X 
915 2nd Avenue, Suite 3142 | Seattle, WA 98174-1002 
(206) 220-4465 | mark.assam@dot.gov | www.transit.dot.gov 
 



From: Swift, Lauren
To: syanity stillaguamish.com
Cc: pstevenson@stillaguamish.com; KLyste@stillaguamish.com; Sterner, Matthew (DAHP); "Assam, Mark (FTA)"
Subject: Sound Transit West Seattle and Ballard Link Extensions
Date: Monday, February 12, 2018 8:47:00 AM
Attachments: west-seattle-and-ballard-link-extensions-early-scoping-report.pdf

image003.png

Dear Chairman Yanity:
 
As noted in the Federal Transit Administration’s February 5th letter requesting initiation of
 Government to Government consultation, I am following up to provide the West Seattle and Ballard
 Link Extensions Early Scoping Information report, which includes additional project information.
 Sound Transit would like to invite you and staff to attend the Agency and Tribal Early Scoping
 meeting and provide comments as described below. Sound Transit looks forward to consulting with
 the Tribe and FTA as the project moves forward.
 
February 21, 2018, 1:30 pm to 3:00 pm, Sante Fe Room, Union Station, 401 South Jackson Street,
 Seattle.

 
To participate remotely by internet and phone:

1.   Go to: https://HNTB.WEBEX.COM
2.   Enter the meeting number: 749 506 920 
3.   Press join. 
4.   Enter the meeting password: 863 214 94
5.   Enter your name and email address and press join
7.   For audio connection, select “I Will Call In”
8.   Call US toll free: +1-855-797-9485
9.   Enter attendee access code: 863 214 94 #
10. To indicate that you are not the host, press #
11. When asked for your Attendee ID number, enter the Attendee ID provided online or
 press # 

 
COMMENTS
Written scoping comments are requested by March 5, 2018 and can be mailed or emailed to the
 address below, submitted at the public meetings, or provided via the online comment form.
 
            Mailing Address:           WSB Link Extension

(c/o Lauren Swift, Senior Environmental Planner)
                                                Sound Transit
                                                401 S Jackson Street
                                                Seattle, WA 98104-2826
 
            Email Address:             WSBLink@soundtransit.org
 
            Online Comment Form:            wsblink.participate.online
 
 
 
Lauren Swift, AICP
Senior Environmental Planner
Environmental Affairs and Sustainability
Sound Transit

mailto:syanity@stillaguamish.com
mailto:pstevenson@stillaguamish.com
mailto:KLyste@stillaguamish.com
mailto:Matthew.Sterner@DAHP.WA.GOV
mailto:Mark.Assam@dot.gov
mailto:WSBLink@soundtransit.org
http://wsblink.participate.online/
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1.  Early Scoping


1.1  Introduction


1.1.1 West Seattle and Ballard Link Extensions Early Scoping: 
 February 2, 2018 to March 5, 2018


Sound Transit is conducting “early scoping” to start the project development and environmental process for 
the West Seattle and Ballard Link Extensions in the metropolitan Seattle area of King County, Washington. 
The West Seattle and Ballard Link Extensions are part of the Sound Transit (ST3) Plan that voters approved 
funding for in 2016. The West Seattle Link Extension would build light rail from West Seattle’s Alaska Junction 
neighborhood to downtown Seattle. The Ballard Link Extension would build light rail from Ballard’s Market 
Street area through downtown Seattle and include a new downtown Seattle light rail tunnel. Exhibit 1-1 
shows Sound Transit’s current service and future projects.


1.1.2 About Early Scoping


Sound Transit anticipates preparing an Environmental Impact Statement (EIS) under the National Environmental 
Policy Act (NEPA) and State Environmental Policy Act (SEPA) beginning in 2019. Early scoping is an initial 
step in collaborating with agencies and the community to further define the project. It also provides an initial 
opportunity for the public to learn about and provide comments on the project as it begins. During early 
scoping, Sound Transit is seeking public comments on the project Purpose and Need, the representative 
project included in the ST3 System Plan, other alternatives, and the transportation and community impacts and 
benefits to consider in developing alternatives for further refinement and analysis. 


Following early scoping, Sound Transit will develop an initial list of potential alternatives and evaluate how 
well they meet the project’s Purpose and Need. Potential project alternatives that meet the Purpose and Need 
will go through the alternatives development process. The public and agency outreach effort supports the 
overall planning, public involvement, and state and federal environmental processes. Sound Transit will offer 
further opportunities for public comment throughout the alternatives development process. At the end of this 
process, Sound Transit will hold an additional scoping process (environmental scoping) with the Federal Transit 
Administration (FTA), and the Sound Transit Board is expected to identify a preferred alternative and other 
alternatives to study in the EIS. 


Sound Transit will comply with relevant FTA requirements related to planning and project development, as 
outlined by Moving Ahead for Progress in the 21st Century Act (MAP-21) and the Fixing America’s Surface 
Transportation Act (FAST Act), to help it analyze and screen alternatives in the NEPA process. 







Early Scoping Information Report  |  AE 0036-17 February 20182


West Seattle and Ballard Link Extensions


Kingsgate/Totem Lake


South Everett


Downtown Everett


NE 85th


Brickyard


Canyon Park


Woodinville


Bonney Lake
South Hill


Lakewood
Towne Center


NE 44th


South Renton


Issaquah
Highlands


South
Sammamish


North
Sammamish


Burien


Westwood
Village


Kirkland


Evergreen
Point


Lake
Forest


Park


Kenmore Bothell


Edmonds


Mukilteo


Tukwila


Puyallup


Sumner


Kent


Auburn


Tillicum


DuPont


South Tacoma


Lakewood


& King Street
International District/Chinatown


SeaTac/Airport


Angle Lake


University of
Washington


Capitol Hill


Mount
Baker


Columbia City


Rainier Beach


Othello


Tukwila/
International


Blvd


Beacon
Hill


Westlake


Pioneer Square
University Street


Stadium


SO
DO


Convention Center
Theater District


Union Station
S 25th


Roosevelt


Shoreline North/185th


Shoreline South/145th


NE 130th


Northgate


U District


Bellevue Downtown


Midtown


Mountlake
Terrace


SE Redmond


Downtown Redmond


Spring District/120th


Overlake Village


S Graham St


S Boeing Access Rd


Lakemont


Redmond Technology Center


S 4th
Old City Hall


S 272nd


Kent/DesMoines


Federal Way


South
Federal Way


Stadium District


6th Avenue
Hilltop District


St 
Jos


ep
h


Tacoma General


Tacoma
Dome


East
TacomaSp


rag
ue


Ains
wor


th


Ste
ve


ns
Unio


n


Ballard


Interbay


Smith Cove
Seattle Center
South Lake Union


Tacoma
Community


College


Mariner


SW Everett
Industrial Center


SR 99/Airport Rd


West Alderwood


     Lynnwood
City Center


Mercer
Island


Judkins
Park


Alaska
Junction


Ava
lon


Delr
idg


e


Denny


East Main


Wilburton


South
Bellevue


Bel-Red/130th


Eastgate


Richards Rd


SR 526/
Evergreen


South
Kirkland


Ash Way


FifePe
arl


Issaquah


Everett
Everett


Bellevue
Seattle


Tacoma


2021


2036


2024


2024


2023


2035


2031


2036


2031


2024


2041


2030


2031


2041


2039


2036


2024


2024


2030


2022


2024


2024


Link Light Rail
Future service: 


Everett–Seattle–West Seattle
Redmond–Seattle–Mariner
Ballard–Seattle–Tacoma
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Exhibit 1-1: Sound Transit current service and future projects 
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1.1.3 Public and Agency Early Scoping Meetings


Early scoping includes a public comment period that is open until March 5, 2018 with three public meetings as 
well as an online open house option. The public meetings will be held at the following locations and times:


 West Seattle: Tuesday, February 13, 2018, 6:30-8:30 p.m. — Alki Masonic Center, 4736 40th Ave. S.W.


 Ballard: Thursday, February 15, 2018, 6:30-8:30 p.m. — Leif Erikson Lodge, 2245 N.W. 57th St.


 Downtown Seattle: Tuesday, February 20, 2018, 5:30-7:30 p.m. — Union Station, 401 S. Jackson St.


 Online open house: February 12–March 5, 2018 — wsblink.participate.online


A separate early scoping meeting will also be conducted with agencies and tribes to present project 
information and receive comments. Invitations to the agency scoping meeting and public scoping meetings 
will be sent to the appropriate federal, tribal, state, and local governments.  


1.1.4 Ways to Provide Comments 


Written scoping comments are requested by March 5, 2018 and can be sent or emailed to the addresses 
below, submitted at the public meetings, or provided via the online comment form available at 
wsblink.participate.online.


Mailing Address: 
West Seattle and Ballard Link Extensions (c/o Lauren Swift) 
Sound Transit, 401 S. Jackson Street, Seattle, WA 98104-2826


Email: wsblink@soundtransit.org 


1.2  The West Seattle and Ballard Link Extensions 
and the Regional Transit System


1.2.1 Representative Project 


Based on years of previous planning studies (see Section 1.4.1 below), the representative project for the West 
Seattle and Ballard Link Extensions identified the mode, corridor, and station areas for the project. It also 
informed the project’s cost, schedule, and operating needs. Exhibit 1-2 shows the ST3 representative project 
for the West Seattle and Ballard Link Extensions. 



https://wsblink.participate.online/

https://wsblink.participate.online

mailto:wsblink%40soundtransit.org?subject=
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Exhibit 1-2: ST3 Representative project for the West Seattle and Ballard Link Extensions
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The representative project for the West Seattle Link Extension consists of 4.7 miles of light rail primarily on 
an elevated guideway from West Seattle’s Alaska Junction neighborhood to downtown Seattle, with stations 
serving Alaska Junction, Avalon, Delridge, SODO, and the sports stadiums. The representative project also 
includes a new rail-only fixed-span crossing of the Duwamish River and connects to existing Link service in 
2030, which will reach Lynnwood and extend to Everett by 2036. 


The representative project for the Ballard Link Extension extends light rail 7.1 miles to Ballard’s Market Street 
area with a new subway through downtown Seattle and South Lake Union, with stations serving International 
District/Chinatown, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, Interbay, and 
Ballard. With both tunneled and elevated profiles, it also includes a rail-only movable bridge over Salmon 
Bay. The representative project connects to Link service in 2035, and would continue south to Tacoma on the 
existing line. Transfers to East Link, which will provide service to Mercer Island, Bellevue, and Redmond, would 
be possible at the Westlake and International District/Chinatown stations. 


1.2.2 Sound Transit and the Region’s Mass Transit System


Since its creation in 1996, with voter approval of Sound Move in 1996 and Sound Transit 2 (ST2) in 2008, 
Sound Transit continues to implement the regional mass transit system. Exhibit 1-3 shows regional transit 
planning that has occurred over the years.


Exhibit 1-3: Regional transit planning over the years


In 2013, Sound Transit began planning for the next phase of investments to follow ST2. This work included 
updating Sound Transit’s Long-Range Plan and associated environmental review. The West Seattle and Ballard 
Link Extensions are an element of the 2014 Sound Transit Long-Range Plan and the region’s Metropolitan 
Transportation Plan (Puget Sound Regional Council’s Transportation 2040). Following system planning work to 
detail, evaluate, and prioritize the next round of regional transit system expansion, voters in 2016 authorized 
funding to extend the regional light rail system to West Seattle and Ballard as part of the ST3 System Plan. 
The ST3 System Plan also extends light rail east to Issaquah and south Kirkland, north to Everett, and south to 
the Tacoma Dome.



https://www.soundtransit.org/st3
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Mass Transit and the Region’s Plans for Managing Growth


The Puget Sound region, which includes urbanized King, Pierce, Snohomish, and Kitsap 
counties, has coordinated regional, county, and local plans that guide how the region manages 
growth. Puget Sound Regional Council’s Vision 2040 and Transportation 2040, which reflect 
Sound Transit’s Long-Range Plan (2014), have policies that focus growth in urban centers 
and assume the regional mass transit system will link the urban centers. County and city 
comprehensive plan policies reinforce the need for mass transit investments to support new 
population and employment growth in concentrated centers.


1.3  Developing the “Purpose and Need”


To guide decision making during the alternatives development and to support the project’s state and federal 
environmental reviews, Sound Transit has developed a draft statement of why this project is being proposed. 
This is known as the “Purpose and Need.” This statement and criteria derived from this statement are used to 
evaluate alternatives, leading to the identification of the alternatives to study further during the environmental 
review process. The Purpose and Need statement will continue to be developed and refined to reflect public 
and agency comments as the project moves forward. 


1.3.1 Purpose and Need of the West Seattle and Ballard Link Extensions


The purpose of the West Seattle and Ballard Link Extensions is to expand the Link light rail system 
from downtown Seattle to West Seattle and Ballard and to increase capacity and connectivity for regional 
connections in order to:


• Provide high quality rapid, reliable, and efficient peak and off-peak light rail transit service to 
communities in the West Seattle and Ballard corridors.


• Improve regional mobility by increasing connectivity and capacity through downtown Seattle 
to meet projected transit demand.


• Connect regional growth centers as described in adopted regional and local land use, transportation, and 
economic development plans and Sound Transit’s Regional Transit Long-Range Plan (Sound Transit, 2014).


• Implement a system that is consistent with the Sound Transit 3 (ST3) Plan (Sound Transit, 2016) that 
established transit mode, corridor, and station locations and that is technically feasible and financially 
sustainable to build, operate, and maintain. 


• Expand mobility for the corridor and region’s residents, which include transit dependent, 
low income, and minority populations. 


• Encourage equitable and sustainable urban growth in station areas through support of transit-oriented 
development, station access, and modal integration in a manner that is consistent with local land use plans.
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• Preserve and promote a healthy environment by minimizing adverse impacts on the 
natural and built environments through sustainable practices.


The project is needed because:


• Increasing roadway congestion on transit routes between downtown Seattle, West Seattle, 
and Ballard will continue to degrade transit performance and reliability. 


• Regional population and employment growth will increase operational demands on the 
downtown Seattle transit tunnel. 


• Regional and local plans call for high capacity transit (HCT) in the corridor consistent with Puget 
Sound Regional Council’s (PSRC’s) VISION 2040 (PSRC, 2009) and Sound Transit’s Regional 
Transit Long-Range Plan (Sound Transit, 2014). 


• The region’s citizens and communities, including travel-disadvantaged residents and low 
income and minority population, need long-term regional mobility and multimodal connectivity.


• Regional and local plans call for increased residential and employment density at and around 
HCT stations, and increased options for multi-modal access.


• Environmental and sustainability goals of the state and region include reducing total vehicles 
miles traveled and greenhouse gas emissions.


1.4  Potential Alternatives


1.4.1 Previous Planning Studies 


Years of previous planning studies resulted in the representative project for the West Seattle and Ballard Link 
Extensions included in the ST3 System Plan. The Summary of Previous Studies and Plans describes key studies 
in greater detail. Key studies include: 


 Seattle Monorail Project: The Seattle Popular Monorail Authority studied a 14-mile corridor that would 
extend monorail from Ballard through downtown Seattle to West Seattle in an EIS published in 2005. The EIS 
examined various alignment options, including a West Alternative, East Alternative, and other options/linkages. 


 South King County — HCT Corridor Study: Sound Transit conducted a high-capacity transit (HCT) study in 
2013-2014. The study evaluated multiple corridors and modes  for extending HCT from downtown Seattle 
to West Seattle, Burien, Tukwila, and Renton. 


 Ballard to Downtown — Transit Expansion Study: This HCT study, supporting both the Seattle Master 
Plan and Sound Transit long range planning, was performed in 2013-2014 in partnership between the City 
of Seattle and Sound Transit. The study looked at multiple corridors for expanding HCT. 







Early Scoping Information Report  |  AE 0036-17 February 20188


West Seattle and Ballard Link Extensions


Mid-2018


PUBLIC INVOLVEMENT


Late-2018 / Early-2019


PUBLIC INVOLVEMENT
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 Sound Transit 3 System Planning: From 2015 to 2016 during ST3 system planning, Sound Transit evaluated 
a range of candidate representative projects for the West Seattle and Ballard Link Extensions for inclusion in 
the November 2016 ballot measure. The study included three candidate representative projects for the West 
Seattle Link Extension and four candidate representative projects for the Ballard Link Extension. 


1.4.2 Development of Alternatives 


Exhibit 1-4 shows the alternatives development process. During this process, Sound Transit will evaluate 
alternatives starting with the ST3 representative project. Sound Transit will prepare early feasibility studies 
and explore alignment, station, and design configurations as refinements to the representative project that 
could meet the project’s Purpose and Need. Using the Purpose and Need statement, Sound Transit will identify 
measures for comparing the alternatives. These measures typically include forecasted ridership, capital and 
operations and maintenance costs, and corridor-level environmental and land use analyses.


Exhibit 1-4: Sound Transit alternatives development process.


As described in the ST3 System Expansion Implementation Plan, as a new approach to project 
development, the Sound Transit Board is expected to identify a preferred alternative and other alternatives 
to study in an EIS at the end of the alternative development process and prior to starting the draft EIS. The 
Board will consider public and agency comments, screening-level impact analyses, analysis of technical and 
financial feasibility, and recommendations from the Elected Leadership Group and Stakeholder Group. Early 
identification of the preferred alternative and key project goals will jump-start the public discussion about 
stations and alignments, revealing areas of broad agreement as well as areas where project leadership needs to 
focus on problem-solving. 



https://www.soundtransit.org/sites/default/files/project-documents/system-expansion-implementation-plan.pdf
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1.5  Project Timeline and Next Steps 


Following early scoping, Sound Transit will summarize the early scoping process and comments in an Early 
Scoping Summary Report. Sound Transit will also develop an initial list of potential alternatives that emerge 
as a result of early scoping comments and evaluate how well they meet the project’s Purpose and Need. 
Additional screening evaluation for alternatives found to meet the Purpose and Need will include additional 
design; analysis of environmental impacts; coordination with the Elected Leadership Group, Stakeholder 
Group, and Interagency Group; and additional opportunities for public input. 


Elected Leadership Group


The Elected Leadership Group is composed of Sound Transit Board members and other local 
elected officials in the corridor. Its purpose is to build consensus around key decisions and work 
through project issues as needed.


Stakeholder Advisory Group


The Stakeholder Advisory Group is composed of transit riders, residents, business owners, 
major institutional representatives, community organizations and other members of the public. 
Its purpose is to build consensus around key project decisions and work through project issues 
as needed. The Stakeholder Advisory Group provides valuable input to elected leaders as they 
make project decisions. Some members have been appointed by the Elected Leadership Group 
and others selected through an application process.
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At the end of the alternatives development process, Sound Transit and FTA will begin environmental scoping 
by publishing a Notice of Intent to Prepare an EIS in the Federal Register and inviting public and agency comments 
on the alternatives, elements of the environment to evaluate in the EIS, and the project Purpose and Need. 
Based on information from the alternatives development process and environmental scoping, the Sound Transit 
Board is expected to identify the preferred alternative and other reasonable alternatives to study in a Draft EIS. 
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Exhibit 1-5: West Seattle and Ballard Link Extensions general project timeline.


After the EIS scoping period, Sound Transit will conduct further engineering, environmental impact analysis, 
and public involvement work on the project. Sound Transit will publish a Draft EIS, provide an opportunity 
for formal public and agency comment, and publish a Final EIS that includes responses to public and agency 
comments. After publication of the Final EIS, the Sound Transit Board is expected to make the final decision on 
the project to build. Exhibit 1-5 shows the project’s current general timeline.
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Ballard: 2035
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Draft Environmental
Impact Statement


Final Environmental
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Federal Record of Decision


PLANNING
2017–2022  


VOTER
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2016


*West Seattle: Design is expected to begin in 2022 and be completed in 2025,
Construction and testing is expected to begin in 2025 and be completed in 2030.


Ballard and downtown Seattle Light Rail Tunnel: Design is expected to begin in 2023
and be completed in 2026, Construction and testing is expected to begin in 2027 and
be completed in 2035.


WE ARE HERE
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From: Assam, Mark (FTA) [mailto:Mark.Assam@dot.gov] 
Sent: Monday, February 05, 2018 3:26 PM
To: syanity stillaguamish.com <syanity@stillaguamish.com>
Cc: pstevenson@stillaguamish.com; KLyste@stillaguamish.com; Ridge, Cathal
 <cathal.ridge@soundtransit.org>; Swift, Lauren <lauren.swift@soundtransit.org>; Brooks, Allyson
 (DAHP) <Allyson.Brooks@DAHP.WA.GOV>; Sterner, Matthew (DAHP)
 <Matthew.Sterner@DAHP.WA.GOV>; Changchien, Amy (FTA) <Amy.Changchien@dot.gov>;
 Horwitz, Jennifer <jhorwitz@anchorqea.com>; Witmer, John (FTA) <John.Witmer@dot.gov>
Subject: West Seattle and Ballard Link Extensions - Initiation of Government-to-Government
 Consultation
 
Dear Chairman Yanity:
 
Please see the attached Government-to-Government Consultation Initiation letter.  A hardcopy is
 also being delivered via U.S. Mail.
 
Thanks,
 
____________________________________________________________
Mark A. Assam, AICP
U.S. Department of Transportation
Federal Transit Administration, Region X
915 2nd Avenue, Suite 3142 | Seattle, WA 98174-1002
(206) 220-4465 | mark.assam@dot.gov | www.transit.dot.gov
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Swift, Lauren

From: Swift, Lauren
Sent: Monday, February 12, 2018 8:47 AM
To: lforsman suquamish.nsn.us
Cc: aosullivan@suquamish.nsn.us; 'Assam, Mark (FTA)'; dlewarch@suquamish.nsn.us; 

Sterner, Matthew (DAHP)
Subject: Sound Transit West Seattle and Ballard Link Extensions
Attachments: west-seattle-and-ballard-link-extensions-early-scoping-report.pdf

Dear Chairman Forsman: 
 
As noted in the Federal Transit Administration’s February 5th letter requesting initiation of Government to Government 
consultation, I am following up to provide the West Seattle and Ballard Link Extensions Early Scoping Information 
report, which includes additional project information. Sound Transit would like to invite you and staff to attend the 
Agency and Tribal Early Scoping meeting and provide comments as described below. Sound Transit looks forward to 
consulting with the Tribe and FTA as the project moves forward.  
 
February 21, 2018, 1:30 pm to 3:00 pm, Sante Fe Room, Union Station, 401 South Jackson Street, Seattle. 

 
To participate remotely by internet and phone:  

1.   Go to: https://HNTB.WEBEX.COM  
2.   Enter the meeting number: 749 506 920   
3.   Press join.   
4.   Enter the meeting password: 863 214 94 
5.   Enter your name and email address and press join 
7.   For audio connection, select “I Will Call In” 
8.   Call US toll free: +1-855-797-9485 
9.   Enter attendee access code: 863 214 94 # 
10. To indicate that you are not the host, press # 
11. When asked for your Attendee ID number, enter the Attendee ID provided online or press #   

 
COMMENTS 
Written scoping comments are requested by March 5, 2018 and can be mailed or emailed to the address below, submitted 
at the public meetings, or provided via the online comment form.  
 
            Mailing Address:           WSB Link Extension  

(c/o Lauren Swift, Senior Environmental Planner) 
                                                Sound Transit 
                                                401 S Jackson Street 
                                                Seattle, WA 98104-2826 
 
            Email Address:             WSBLink@soundtransit.org  
 
            Online Comment Form:            wsblink.participate.online 
 
 
 
Lauren Swift, AICP 
Senior Environmental Planner 
Environmental Affairs and Sustainability 
Sound Transit 
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W (206) 398‐5301 
C (206) 696‐5072 
Connect with us 
facebook.com/SoundTransit  
twitter.com/SoundTransit 

 
 
 

From: Assam, Mark (FTA) [mailto:Mark.Assam@dot.gov]  
Sent: Monday, February 05, 2018 3:26 PM 
To: lforsman suquamish.nsn.us <lforsman@suquamish.nsn.us> 
Cc: aosullivan@suquamish.nsn.us; dlewarch@suquamish.nsn.us; Ridge, Cathal <cathal.ridge@soundtransit.org>; Swift, 
Lauren <lauren.swift@soundtransit.org>; Brooks, Allyson (DAHP) <Allyson.Brooks@DAHP.WA.GOV>; Sterner, Matthew 
(DAHP) <Matthew.Sterner@DAHP.WA.GOV>; Changchien, Amy (FTA) <Amy.Changchien@dot.gov>; Horwitz, Jennifer 
<jhorwitz@anchorqea.com>; Witmer, John (FTA) <John.Witmer@dot.gov> 
Subject: West Seattle and Ballard Link Extensions ‐ Initiation of Government‐to‐Government Consultation 
 
Dear Chairman Forsman: 
 
Please see the attached Government‐to‐Government Consultation Initiation letter.  A hardcopy is also being delivered 
via U.S. Mail. 
 
Thanks, 
 
____________________________________________________________ 
Mark A. Assam, AICP 
U.S. Department of Transportation 
Federal Transit Administration, Region X 
915 2nd Avenue, Suite 3142 | Seattle, WA 98174-1002 
(206) 220-4465 | mark.assam@dot.gov | www.transit.dot.gov 
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Swift, Lauren

From: Swift, Lauren
Sent: Monday, February 12, 2018 8:47 AM
To: mzackuse@tulaliptribes-nsn.gov
Cc: knelson@tulaliptribes-nsn.gov; ryoung@tulaliptribes-nsn.gov; 'Assam, Mark (FTA)'; 

Sterner, Matthew (DAHP)
Subject: Sound Transit West Seattle and Ballard Link Extensions
Attachments: west-seattle-and-ballard-link-extensions-early-scoping-report.pdf

Dear Chairwoman Zackuse: 
 
As noted in the Federal Transit Administration’s February 5th letter requesting initiation of Government to Government 
consultation, I am following up to provide the West Seattle and Ballard Link Extensions Early Scoping Information 
report, which includes additional project information. Sound Transit would like to invite you and staff to attend the 
Agency and Tribal Early Scoping meeting and provide comments as described below. Sound Transit looks forward to 
consulting with the Tribe and FTA as the project moves forward.  
 
February 21, 2018, 1:30 pm to 3:00 pm, Sante Fe Room, Union Station, 401 South Jackson Street, Seattle. 

 
To participate remotely by internet and phone:  

1.   Go to: https://HNTB.WEBEX.COM  
2.   Enter the meeting number: 749 506 920   
3.   Press join.   
4.   Enter the meeting password: 863 214 94 
5.   Enter your name and email address and press join 
7.   For audio connection, select “I Will Call In” 
8.   Call US toll free: +1-855-797-9485 
9.   Enter attendee access code: 863 214 94 # 
10. To indicate that you are not the host, press # 
11. When asked for your Attendee ID number, enter the Attendee ID provided online or press #   

 
COMMENTS 
Written scoping comments are requested by March 5, 2018 and can be mailed or emailed to the address below, submitted 
at the public meetings, or provided via the online comment form.  
 
            Mailing Address:           WSB Link Extension  

(c/o Lauren Swift, Senior Environmental Planner) 
                                                Sound Transit 
                                                401 S Jackson Street 
                                                Seattle, WA 98104-2826 
 
            Email Address:             WSBLink@soundtransit.org  
 
            Online Comment Form:            wsblink.participate.online 
 
 
 
Lauren Swift, AICP 
Senior Environmental Planner 
Environmental Affairs and Sustainability 
Sound Transit 
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W (206) 398‐5301 
C (206) 696‐5072 
Connect with us 
facebook.com/SoundTransit  
twitter.com/SoundTransit 

 
 
 
 

From: Assam, Mark (FTA) [mailto:Mark.Assam@dot.gov]  
Sent: Monday, February 05, 2018 3:26 PM 
To: mzackuse@tulaliptribes‐nsn.gov 
Cc: knelson@tulaliptribes‐nsn.gov; ryoung@tulaliptribes‐nsn.gov; Ridge, Cathal <cathal.ridge@soundtransit.org>; Swift, 
Lauren <lauren.swift@soundtransit.org>; Brooks, Allyson (DAHP) <Allyson.Brooks@DAHP.WA.GOV>; Sterner, Matthew 
(DAHP) <Matthew.Sterner@DAHP.WA.GOV>; Changchien, Amy (FTA) <Amy.Changchien@dot.gov>; Horwitz, Jennifer 
<jhorwitz@anchorqea.com>; Witmer, John (FTA) <John.Witmer@dot.gov> 
Subject: West Seattle and Ballard Link Extensions ‐ Initiation of Government‐to‐Government Consultation 
 
Dear Chairwoman Zackuse: 
 
Please see the attached Government‐to‐Government Consultation Initiation letter.  A hardcopy is also being delivered 
via U.S. Mail. 
 
Thanks, 
 
____________________________________________________________ 
Mark A. Assam, AICP 
U.S. Department of Transportation 
Federal Transit Administration, Region X 
915 2nd Avenue, Suite 3142 | Seattle, WA 98174-1002 
(206) 220-4465 | mark.assam@dot.gov | www.transit.dot.gov 
 



1

Swift, Lauren

From: Swift, Lauren
Sent: Monday, February 12, 2018 8:47 AM
To: JoDe yakama.com
Cc: prigdon@yakama.com; johnson@yakama.com; Elizabeth_Sanchey@yakama.com; 

Assam, Mark (FTA); Sterner, Matthew (DAHP)
Subject: Sound Transit West Seattle and Ballard Link Extensions
Attachments: west-seattle-and-ballard-link-extensions-early-scoping-report.pdf

Dear Chairman Goudy: 
 
As noted in the Federal Transit Administration’s February 5th letter requesting initiation of Government to Government 
consultation, I am following up to provide the West Seattle and Ballard Link Extensions Early Scoping Information 
report, which includes additional project information. Sound Transit would like to invite you and staff to attend the 
Agency and Tribal Early Scoping meeting and provide comments as described below. Sound Transit looks forward to 
consulting with the Tribe and FTA as the project moves forward.  
 
February 21, 2018, 1:30 pm to 3:00 pm, Sante Fe Room, Union Station, 401 South Jackson Street, Seattle. 

 
To participate remotely by internet and phone:  

1.   Go to: https://HNTB.WEBEX.COM  
2.   Enter the meeting number: 749 506 920   
3.   Press join.   
4.   Enter the meeting password: 863 214 94 
5.   Enter your name and email address and press join 
7.   For audio connection, select “I Will Call In” 
8.   Call US toll free: +1-855-797-9485 
9.   Enter attendee access code: 863 214 94 # 
10. To indicate that you are not the host, press # 
11. When asked for your Attendee ID number, enter the Attendee ID provided online or press #   

 
COMMENTS 
Written scoping comments are requested by March 5, 2018 and can be mailed or emailed to the address below, submitted 
at the public meetings, or provided via the online comment form.  
 
            Mailing Address:           WSB Link Extension  

(c/o Lauren Swift, Senior Environmental Planner) 
                                                Sound Transit 
                                                401 S Jackson Street 
                                                Seattle, WA 98104-2826 
 
            Email Address:             WSBLink@soundtransit.org  
 
            Online Comment Form:            wsblink.participate.online 
 
 
 
Lauren Swift, AICP 
Senior Environmental Planner 
Environmental Affairs and Sustainability 
Sound Transit 
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W (206) 398‐5301 
C (206) 696‐5072 
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From: Assam, Mark (FTA) [mailto:Mark.Assam@dot.gov]  
Sent: Monday, February 05, 2018 3:26 PM 
To: JoDe yakama.com <JoDe@yakama.com> 
Cc: prigdon@yakama.com; johnson@yakama.com; Elizabeth_Sanchey@yakama.com; Ridge, Cathal 
<cathal.ridge@soundtransit.org>; Swift, Lauren <lauren.swift@soundtransit.org>; Brooks, Allyson (DAHP) 
<Allyson.Brooks@DAHP.WA.GOV>; Sterner, Matthew (DAHP) <Matthew.Sterner@DAHP.WA.GOV>; Changchien, Amy 
(FTA) <Amy.Changchien@dot.gov>; Horwitz, Jennifer <jhorwitz@anchorqea.com>; Witmer, John (FTA) 
<John.Witmer@dot.gov> 
Subject: West Seattle and Ballard Link Extensions ‐ Initiation of Government‐to‐Government Consultation 
 
Dear Chairman Goudy: 
 
Please see the attached Government‐to‐Government Consultation Initiation letter.  A hardcopy is also being delivered 
via U.S. Mail. 
 
Thanks, 
 
____________________________________________________________ 
Mark A. Assam, AICP 
U.S. Department of Transportation 
Federal Transit Administration, Region X 
915 2nd Avenue, Suite 3142 | Seattle, WA 98174-1002 
(206) 220-4465 | mark.assam@dot.gov | www.transit.dot.gov 
 

























From: Green, Erin
To: "karen.walter@muckleshoot.nsn.us"; "laura.murphy@muckleshoot.nsn.us"
Cc: Assam, Mark (FTA)
Subject: West Seattle and Ballard Link Extension - Scoping and SEPA Determination of Significance
Date: Friday, February 15, 2019 4:27:00 PM
Attachments: image001.png

WSBLE SEPA DS 20190215.pdf

Karen and Laura:
The Federal Transit Administration (FTA) and Sound Transit are initiating preparation of an
 Environmental Impact Statement (EIS) for the West Seattle and Ballard Link Extensions Project. The
 Project will extend Link light rail from downtown Seattle to West Seattle’s Alaska Junction area and
 to Ballard’s Market Street area in Seattle, King County Washington.  FTA and Sound Transit will
 prepare the EIS in accordance with the National Environmental Policy Act (NEPA) and the
 Washington State Environmental Policy Act (SEPA). FTA is the lead agency under NEPA and Sound
 Transit is the lead agency under the SEPA.
 
As the lead SEPA agency, Sound Transit is sending the attached SEPA Determination of Significance
 (DS). The DS includes information on the project and the scoping comment period that extends to

 March 18th. FTA will be sending a letter to Chairwoman Cross with you as a cc inviting the
 Muckleshoot Indian Tribe to participate in the environmental review process and initiating
 consultation under Section 106.
 

The FTA letter will include an invitation to attend a tribe and agency scoping meeting on March 5th

 from 1:00 – 3:00 p.m. PST.  The meeting will be held in the Sound Transit Sante Fe Room located at
 Union Station, 401 South Jackson Street, Seattle, WA 98104. You can also participate online through
 GoToWebinar. To participate online, please register before the meeting at:
 http://bit.ly/WSBscoping. After registering, you will receive a confirmation email containing
 information about joining the webinar and the option to add an Outlook appointment to your
 calendar.
 
More information on the Project is available on Sound Transit’s website at:
 www.soundtransit.org/WSBLink. Please contact me or Mark Assam at FTA (206-220-4465,
 Mark.Assam@dot.gov) if you have any questions.
 
Thank you,
Erin
 
 
Erin Green
Environmental Planner
Environmental Affairs and Sustainability
Sound Transit
(206) 398-5464
 
Connect with us
facebook.com/SoundTransit
twitter.com/SoundTransit
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From: Green, Erin
To: Steve@snoqualmietribe.us; Cindy@snoqualmietribe.us
Cc: Assam, Mark (FTA)
Subject: West Seattle and Ballard Link Extension - Scoping and SEPA Determination of Significance
Date: Friday, February 15, 2019 4:28:00 PM
Attachments: image001.png

WSBLE SEPA DS 20190215.pdf

Mr. Mullen-Moses and Ms. Spiry:
 
The Federal Transit Administration (FTA) and Sound Transit are initiating preparation of an
 Environmental Impact Statement (EIS) for the West Seattle and Ballard Link Extensions Project. The
 Project will extend Link light rail from downtown Seattle to West Seattle’s Alaska Junction area and
 to Ballard’s Market Street area in Seattle, King County Washington.  FTA and Sound Transit will
 prepare the EIS in accordance with the National Environmental Policy Act (NEPA) and the
 Washington State Environmental Policy Act (SEPA). FTA is the lead agency under NEPA and Sound
 Transit is the lead agency under the SEPA.
 
As the lead SEPA agency, Sound Transit is sending the attached SEPA Determination of Significance
 (DS). The DS includes information on the project and the scoping comment period that extends to

 March 18th. FTA will be sending a letter to Chairman Robert de los Angeles with you as a cc inviting
 the Snoqualmie Indian Tribe to participate in the environmental review process and initiating
 consultation under Section 106.
 

The FTA letter will include an invitation to attend a tribe and agency scoping meeting on March 5th

 from 1:00 – 3:00 p.m. PST.  The meeting will be held in the Sound Transit Sante Fe Room located at
 Union Station, 401 South Jackson Street, Seattle, WA 98104. You can also participate online through
 GoToWebinar. To participate online, please register before the meeting at:
 http://bit.ly/WSBscoping. After registering, you will receive a confirmation email containing
 information about joining the webinar and the option to add an Outlook appointment to your
 calendar.
 
More information on the Project is available on Sound Transit’s website at:
 www.soundtransit.org/WSBLink. Please contact me or Mark Assam at FTA (206-220-4465,
 Mark.Assam@dot.gov) if you have any questions.
 
Thank you,
Erin
 
 
Erin Green
Environmental Planner
Environmental Affairs and Sustainability
Sound Transit
(206) 398-5464
 
Connect with us
facebook.com/SoundTransit
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From: Green, Erin
To: "pstevenson@stillaguamish.com"; Kerry Lyste
Cc: Assam, Mark (FTA)
Subject: West Seattle and Ballard Link Extension - Scoping and SEPA Determination of Significance
Date: Friday, February 15, 2019 4:28:00 PM
Attachments: image001.png

WSBLE SEPA DS 20190215.pdf

Kerry and Pat,
The Federal Transit Administration (FTA) and Sound Transit are initiating preparation of an
 Environmental Impact Statement (EIS) for the West Seattle and Ballard Link Extensions Project. The
 Project will extend Link light rail from downtown Seattle to West Seattle’s Alaska Junction area and
 to Ballard’s Market Street area in Seattle, King County Washington.  FTA and Sound Transit will
 prepare the EIS in accordance with the National Environmental Policy Act (NEPA) and the
 Washington State Environmental Policy Act (SEPA). FTA is the lead agency under NEPA and Sound
 Transit is the lead agency under the SEPA.
 
As the lead SEPA agency, Sound Transit is sending the attached SEPA Determination of Significance
 (DS). The DS includes information on the project and the scoping comment period that extends to

 March 18th. FTA will be sending a letter to Chairman Yanity with you as a cc inviting the
 Stillaguamish Tribe of Indians of Washington to participate in the environmental review process and
 initiating consultation under Section 106.
 

The FTA letter will include an invitation to attend a tribe and agency scoping meeting on March 5th

 from 1:00 – 3:00 p.m. PST.  The meeting will be held in the Sound Transit Sante Fe Room located at
 Union Station, 401 South Jackson Street, Seattle, WA 98104. You can also participate online through
 GoToWebinar. To participate online, please register before the meeting at:
 http://bit.ly/WSBscoping. After registering, you will receive a confirmation email containing
 information about joining the webinar and the option to add an Outlook appointment to your
 calendar.
 
More information on the Project is available on Sound Transit’s website at:
 www.soundtransit.org/WSBLink. Please contact me or Mark Assam at FTA (206-220-4465,
 Mark.Assam@dot.gov) if you have any questions.
 
Thank you,
Erin
 
 
Erin Green
Environmental Planner
Environmental Affairs and Sustainability
Sound Transit
(206) 398-5464
 
Connect with us
facebook.com/SoundTransit
twitter.com/SoundTransit
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From: Green, Erin
To: "aosullivan@suquamish.nsn.us"; "dlewarch@suquamish.nsn.us"; "rbrooks@suquamish.nsn.us"
Cc: Assam, Mark (FTA)
Subject: West Seattle and Ballard Link Extension - Scoping and SEPA Determination of Significance
Date: Friday, February 15, 2019 4:28:00 PM
Attachments: image001.png

WSBLE SEPA DS 20190215.pdf

Alison, Rich, and Dennis:
The Federal Transit Administration (FTA) and Sound Transit are initiating preparation of an
 Environmental Impact Statement (EIS) for the West Seattle and Ballard Link Extensions Project. The
 Project will extend Link light rail from downtown Seattle to West Seattle’s Alaska Junction area and
 to Ballard’s Market Street area in Seattle, King County Washington.  FTA and Sound Transit will
 prepare the EIS in accordance with the National Environmental Policy Act (NEPA) and the
 Washington State Environmental Policy Act (SEPA). FTA is the lead agency under NEPA and Sound
 Transit is the lead agency under the SEPA.
 
As the lead SEPA agency, Sound Transit is sending the attached SEPA Determination of Significance
 (DS). The DS includes information on the project and the scoping comment period that extends to

 March 18th. The DS includes information on the project and the scoping comment period that

 extends to March 18th.  FTA will be sending a letter to Chairman Forsman with you as a cc inviting
 the Suquamish Tribe to participate in the environmental review process and initiating consultation
 under Section 106.
 

The FTA letter will include an invitation to attend a tribe and agency scoping meeting on March 5th

 from 1:00 – 3:00 p.m. PST.  The meeting will be held in the Sound Transit Sante Fe Room located at
 Union Station, 401 South Jackson Street, Seattle, WA 98104. You can also participate online through
 GoToWebinar. To participate online, please register before the meeting at:
 http://bit.ly/WSBscoping. After registering, you will receive a confirmation email containing
 information about joining the webinar and the option to add an Outlook appointment to your
 calendar.
 
More information on the Project is available on Sound Transit’s website at:
 www.soundtransit.org/WSBLink. Please contact me or Mark Assam at FTA (206-220-4465,
 Mark.Assam@dot.gov) if you have any questions. Thank you for your ongoing coordination on the
 project!
 
Thank you,
Erin
 
 
Erin Green
Environmental Planner
Environmental Affairs and Sustainability
Sound Transit
(206) 398-5464
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From: Green, Erin
To: "knelson@tulaliptribes-nsn.gov"; "ryoung@tulaliptribes-nsn.gov"
Cc: Assam, Mark (FTA)
Subject: West Seattle and Ballard Link Extension - Scoping and SEPA Determination of Significance
Date: Friday, February 15, 2019 4:28:00 PM
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Mr. Nelson and Mr. Young:
The Federal Transit Administration (FTA) and Sound Transit are initiating preparation of an
 Environmental Impact Statement (EIS) for the West Seattle and Ballard Link Extensions Project. The
 Project will extend Link light rail from downtown Seattle to West Seattle’s Alaska Junction area and
 to Ballard’s Market Street area in Seattle, King County Washington.  FTA and Sound Transit will
 prepare the EIS in accordance with the National Environmental Policy Act (NEPA) and the
 Washington State Environmental Policy Act (SEPA). FTA is the lead agency under NEPA and Sound
 Transit is the lead agency under the SEPA.
 
As the lead SEPA agency, Sound Transit is sending the attached SEPA Determination of Significance
 (DS). The DS includes information on the project and the scoping comment period that extends to

 March 18th. FTA will be sending a letter to Chairwoman Zackuse with you as a cc inviting Tulalip
 Tribe to participate in the environmental review process and initiating consultation under Section
 106.
 

The FTA letter will include an invitation to attend a tribe and agency scoping meeting on March 5th

 from 1:00 – 3:00 p.m. PST.  The meeting will be held in the Sound Transit Sante Fe Room located at
 Union Station, 401 South Jackson Street, Seattle, WA 98104. You can also participate online through
 GoToWebinar. To participate online, please register before the meeting at:
 http://bit.ly/WSBscoping. After registering, you will receive a confirmation email containing
 information about joining the webinar and the option to add an Outlook appointment to your
 calendar.
 
More information on the Project is available on Sound Transit’s website at:
 www.soundtransit.org/WSBLink. Please contact me or Mark Assam at FTA (206-220-4465,
 Mark.Assam@dot.gov) if you have any questions.
 
Thank you,
Erin
 
 
Erin Green
Environmental Planner
Environmental Affairs and Sustainability
Sound Transit
(206) 398-5464
 
Connect with us
facebook.com/SoundTransit
twitter.com/SoundTransit
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From: Green, Erin
To: "prigdon@yakama.com"; "johnson@yakama.com"
Cc: Assam, Mark (FTA)
Subject: West Seattle and Ballard Link Extension - Scoping and SEPA Determination of Significance
Date: Friday, February 15, 2019 4:29:00 PM
Attachments: image001.png

WSBLE SEPA DS 20190215.pdf

Mr. Rigdon and Mr. Johnson:
The Federal Transit Administration (FTA) and Sound Transit are initiating preparation of an
 Environmental Impact Statement (EIS) for the West Seattle and Ballard Link Extensions Project. The
 Project will extend Link light rail from downtown Seattle to West Seattle’s Alaska Junction area and
 to Ballard’s Market Street area in Seattle, King County Washington.  FTA and Sound Transit will
 prepare the EIS in accordance with the National Environmental Policy Act (NEPA) and the
 Washington State Environmental Policy Act (SEPA). FTA is the lead agency under NEPA and Sound
 Transit is the lead agency under the SEPA.
 
As the lead SEPA agency, Sound Transit is sending the attached SEPA Determination of Significance
 (DS). The DS includes information on the project and the scoping comment period that extends to

 March 18th. FTA will be sending a letter to Chairman Goudy with you as a cc inviting the
 Confederated Tribes and Bands of the Yakama Nation to participate in the environmental review
 process and initiating consultation under Section 106.
 

The FTA letter will include an invitation to attend a tribe and agency scoping meeting on March 5th

 from 1:00 – 3:00 p.m. PST.  The meeting will be held in the Sound Transit Sante Fe Room located at
 Union Station, 401 South Jackson Street, Seattle, WA 98104. You can also participate online through
 GoToWebinar. To participate online, please register before the meeting at:
 http://bit.ly/WSBscoping. After registering, you will receive a confirmation email containing
 information about joining the webinar and the option to add an Outlook appointment to your
 calendar.
 
More information on the Project is available on Sound Transit’s website at:
 www.soundtransit.org/WSBLink. Please contact me or Mark Assam at FTA (206-220-4465,
 Mark.Assam@dot.gov) if you have any questions.
 
Thank you,
Erin
 
 
Erin Green
Environmental Planner
Environmental Affairs and Sustainability
Sound Transit
(206) 398-5464
 
Connect with us
facebook.com/SoundTransit
twitter.com/SoundTransit
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From: Green, Erin
Cc: Swift; Lauren; Assam, Mark (FTA)
Bcc: "rnelson@achp.gov"; "Dan.Shoemaker@faa.gov"; "Daniel.Mathis@dot.gov"; "Sharon.Love@dot.gov";

 Kachadoorian, Lydia (FRA) (lydia.kachadoorian@dot.gov); "Robert.Loken@dot.gov";
 "scott.anderson@noaa.gov"; "Barry.Thom@noaa.gov"; "matthew.j.bennett@usace.army.mil";
 "Andrew.J.Shuckhart@usace.army.mil"; "Tammi.Poitra@BIA.gov"; "Steven.M.Fischer3@uscg.mil";
 "Jeff.McMorris@hud.gov"; "Kathleen_Chiang@ios.doi.gov"; Somers, Elaine; "jim_muck@fws.gov";
 "chaun.benjamin@gsa.gov"; "rpduda@fbi.gov"; "sepa@dahp.wa.gov"

Subject: West Seattle and Ballard Link Extension SEPA Determination of Significance
Date: Friday, February 15, 2019 4:27:00 PM
Attachments: image001.png

WSBLE SEPA DS 20190215.pdf

Good Afternoon,
The Federal Transit Administration (FTA) and Sound Transit are initiating preparation of an
 Environmental Impact Statement (EIS) for the West Seattle and Ballard Link Extensions Project. The
 Project will extend Link light rail from downtown Seattle to West Seattle’s Alaska Junction area and
 to Ballard’s Market Street area in Seattle, King County, Washington. FTA and Sound Transit will
 prepare the EIS in accordance with National Environmental Policy Act (NEPA) and Washington State
 Environmental Policy Act (SEPA).  FTA is the lead agency under NEPA and Sound Transit is the lead
 agency under the SEPA.
 
As the SEPA lead agency, Sound Transit is sending the attached SEPA Determination of Significance
 (DS). The DS includes information on the project and the scoping comment period that extends to

 March 18th. Your agency will also be receiving a letter from FTA inviting you to participate in the
 environmental review process.
 

The FTA letter will include an invitation to attend an agency scoping meeting on March 5th from 1:00
 – 3:00 p.m. PST.  The meeting will be held in the Sound Transit Sante Fe Room located at Union
 Station, 401 South Jackson Street, Seattle, WA 98104. You can also participate online through
 GoToWebinar. To participate online, please register before the meeting at:
 http://bit.ly/WSBscoping. After registering, you will receive a confirmation email containing
 information about joining the webinar and the option to add an Outlook appointment to your
 calendar.
 
More information on the Project is available on Sound Transit’s website at:
 www.soundtransit.org/WSBLink. Please contact me or Mark Assam at FTA (206-220-4465;
 Mark.Assam@dot.gov) if you have any questions.
 
Thank you,
Erin
 
Erin Green
Senior Environmental Planner
Environmental Affairs and Sustainability
Sound Transit
(206) 398-5464
 
Connect with us
facebook.com/SoundTransit
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U.S. Department 
of Transportation 
Federal Transit 
Administration 
 
 
 
February 25, 2019 
 
 

 
The Honorable Virginia Cross 
Chairwoman 
Muckleshoot Indian Tribe 
39015 172nd Avenue Southeast 
Auburn, WA 98092 

 
RE:  Sound Transit West Seattle and Ballard Link Extensions Project 

Invitation to Participate in the Environmental Review Process and  
Initiation of Section 106 Consultation 

 
Dear Chairwoman Cross: 
 
The Federal Transit Administration (FTA), in cooperation with Sound Transit, is initiating the 
preparation of an Environmental Impact Statement (EIS) for the West Seattle and Ballard Link 
Extensions (WSBLE) Project, pursuant to the National Environmental Policy Act (NEPA). The 
EIS will be a combined document under NEPA and the Washington State Environmental Policy 
Act (SEPA). FTA will be the lead agency under NEPA, and Sound Transit will be the lead agency 
under SEPA. Sound Transit intends to apply for federal funds administered by FTA for the Project, 
making it an undertaking subject to Section 106 of the National Historic Preservation Act [36 Code 
of Federal Regulations (CFR) Part 800]. FTA previously initiated government-to-government 
consultation on the WSBLE Project with the Muckleshoot Indian Tribe in a letter dated February 
2, 2018. 

 
Project Description 
In 2016, voters in the Puget Sound region approved financing for the Sound Transit 3 (ST3) Plan 
of regional transit system investments. The ST3 Plan included representative projects depicting 
light rail transit extensions from downtown Seattle to West Seattle’s Alaska Junction area, and to 
Ballard’s Market Street area in Seattle, King County, Washington. The WSBLE Project was 
developed from the representative projects contained in the ST3 Plan, and accordingly would 
expand Link light rail service from downtown Seattle to West Seattle and to Ballard. The Project 
corridor is approximately 11.8 miles long and includes fourteen stations that serve the following 
areas in Seattle: Alaska Junction, Avalon, Delridge, SODO, the sports stadiums, International 
District/Chinatown, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, 
Interbay, and Ballard. The Project would provide a dependable and efficient connection along the 
corridor and respond to a growing number of transportation and community needs. 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 



 
Additional Project information, including the Sound Transit Determination of Significance under 
SEPA and a Scoping Information Report that provides a map of potential alternatives, possible 
topics to be evaluated in the EIS, and a preliminary purpose and need statement, is available on 
Sound Transit’s website at www.soundtransit.org/WSBLink. 
 
Initiation of Section 106 Consultation 
To ensure that we account for any effects of this undertaking on properties listed in or eligible for 
listing in the National Register of Historic Places, FTA is now also initiating formal Section 106 
consultation pursuant to 36 CFR Part 800.2(a)(4). 
 
Invitation to Participate in the Environmental Review Process 
23 U.S. Code (USC) Section 139, as amended by section 1304 of the Fixing America’s Surface 
Transportation (FAST) Act, enhances the environmental review process for certain FTA projects, 
including this one, providing more transparency and defining opportunities for participation. 
Therefore, the lead agencies must identify any other Federal, State, local or federally-recognized 
Indian Tribal government that may have an interest in the Project and invite them to become 
participating or cooperating agencies in the environmental review process. 
 
We have preliminarily identified the Muckleshoot Indian Tribe as potentially interested in the 
WSBLE Project and invite you to become actively involved as a participating agency in the 
environmental review process. 
 
As a participating agency, you will be asked to: 

• Participate in the NEPA process starting at the earliest possible time, especially in regard 
to the development of the purpose and need statement, range of alternatives, EIS analysis 
methodologies, and the level of detail for the analysis of impacts. 

• Identify, as early as practicable, any issues of concern regarding the Project’s potential 
impacts. 

• Provide meaningful and timely input on unresolved issues. 
• Participate in the EIS scoping process. 
• Concur with the schedule in the Agency and Tribal Coordination Plan. 

 
You do not have to accept this invitation. If, however, you elect not to become a participating 
agency we request that you decline this invitation in writing pursuant to 23 USC Section 139(d)(3). 
In order to give agencies and tribes adequate opportunity to weigh the relevance of their 
participation in this environmental review process, written responses to this invitation are not 
requested until the close of the scoping process. Please use the attached Agency Designation 
form to accept or decline this invitation by March 18, 2019. Your tribe will be treated as a 
participating agency unless we receive your written response declining such a designation as 
outlined above by March 18, 2019. 
 
To guide agency and tribal review during the environmental process, FTA and Sound Transit will 
prepare an Agency and Tribal Coordination Plan in accordance with 23 USC Section 139(g)(1). 
The objective of the plan is to identify key coordination points to solicit continued feedback on the 
WSBLE Project during the environmental review process. If you elect to become a participating 
agency, we will send you the Agency and Tribal Coordination Plan and seek your concurrence 
with the schedule pursuant to 23 USC Section 139(g)(1)(B). 
 

http://www.soundtransit.org/WSBLink


Alternatives Development and Scoping 
Sound Transit previously conducted an “early scoping” process under SEPA to develop an initial 
range of potential alternatives between February 2 through March 5, 2018. The Early Scoping 
Summary Report describes the early scoping process and provides a summary of the comments 
that were received. We appreciate the feedback we received from your staff during the early 
scoping process. The report can be accessed on Sound Transit’s website at: 
https://www.soundtransit.org/get-to-know-us/documents-reports/west-seattle-ballard-link-
extensions-early-scoping-summary-report. 
 
FTA and Sound Transit will conduct the EIS scoping process under NEPA and SEPA from 
February 15 to March 18, 2019. We are requesting scoping comments on the Project’s preliminary 
purpose and need statement, proposed range of alternatives, the probable significant impacts, and 
detail of analysis on specific environmental impacts to be studied in the EIS. We appreciate 
receiving your comments by March 18, 2019. 
 
FTA and Sound Transit invite you or a delegate to attend the agency and tribe scoping meeting on 
March 5, 2019 at Sound Transit’s Santa Fe Room, Union Station, 401 South Jackson Street, 
Seattle, Washington 98104 from 1:00 to 3:00 pm. If you are unable to attend in person, you can 
participate online through GoToWebinar. To participate online please register before the meeting 
at: http://bit.ly/WSBscoping. After registering, you will receive a confirmation email containing 
information about joining the webinar. 
 
Please do not hesitate to contact me directly at 206-220-7957 or linda.gehrke@dot.gov if you have 
any questions or concerns. You may also contact Mark Assam, of my staff, at 206-220-4465 or 
mark.assam@dot.gov. Erin Green with Sound Transit will be reaching out to your staff to continue 
discussions on this project. Erin can be reached at 206-398-5464 or erin.green@soundtransit.org. 
We look forward to continuing to work with you on this project. 

 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator  
 
                     
cc: Karen Walter, Muckleshoot Indian Tribe 
 Glen St. Amant, Muckleshoot Indian Tribe 
 Laura Murphy, Muckleshoot Indian Tribe 

Dennis Wardlaw, DAHP 
Erin Green, Sound Transit 

 
Enclosures:  Participating Agency Designation Form 

 
  

LINDA M 
GEHRKE

Digitally signed by 
LINDA M GEHRKE 
Date: 2019.02.25 
10:42:31 -08'00'

https://www.soundtransit.org/get-to-know-us/documents-reports/west-seattle-ballard-link-extensions-early-scoping-summary-report
https://www.soundtransit.org/get-to-know-us/documents-reports/west-seattle-ballard-link-extensions-early-scoping-summary-report
http://bit.ly/WSBscoping
mailto:linda.gehrke@dot.gov
mailto:mark.assam@dot.gov
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WEST SEATTLE AND BALLARD LINK EXTENSIONS PROJECT 
PARTICIPATING AGENCY DESIGNATION 

 
 

 Yes, the Muckleshoot Indian Tribe wishes to be designated as a participating agency for the 
proposed West Seattle and Ballard Link Extensions (WSBLE) Project. 

 
 No, the Muckleshoot Indian Tribe does not wish to be designated as a participating agency for 

the WSBLE Project. 
 
 
 

_____________________________________ (Sign – Authorized Representative) 
 
 
_____________________________________ (Print) 
 
 
_____________________________________ (Title) 
 
 
_____________________________________ (Date) 

 
 
Please return by March 18, 2019 to: 
 
Mark Assam 
Federal Transit Administration, Region 10 
915 Second Ave., Suite 3142 
Seattle, WA  98174 
Phone: (206) 220-4465 
Fax: (206) 220-7518 
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U.S. Department 
of Transportation 
Federal Transit 
Administration 
 
 
 
February 25, 2019 
 
 

 
The Honorable Robert de los Angeles 
Chairman 
Snoqualmie Indian Tribe 
P O Box 969 
Snoqualmie, WA 98065 
 
RE:  Sound Transit West Seattle and Ballard Link Extensions Project 

Invitation to Participate in the Environmental Review Process and  
Initiation of Section 106 Consultation 

 
Dear Chairman de los Angeles: 
 
The Federal Transit Administration (FTA), in cooperation with Sound Transit, is initiating the 
preparation of an Environmental Impact Statement (EIS) for the West Seattle and Ballard Link 
Extensions (WSBLE) Project, pursuant to the National Environmental Policy Act (NEPA). The 
EIS will be a combined document under NEPA and the Washington State Environmental Policy 
Act (SEPA). FTA will be the lead agency under NEPA, and Sound Transit will be the lead agency 
under SEPA. Sound Transit intends to apply for federal funds administered by FTA for the Project, 
making it an undertaking subject to Section 106 of the National Historic Preservation Act [36 Code 
of Federal Regulations (CFR) Part 800]. FTA previously initiated government-to-government 
consultation on the WSBLE Project with the Snoqualmie Indian Tribe in a letter dated February 2, 
2018. 

 
Project Description 
In 2016, voters in the Puget Sound region approved financing for the Sound Transit 3 (ST3) Plan 
of regional transit system investments. The ST3 Plan included representative projects depicting 
light rail transit extensions from downtown Seattle to West Seattle’s Alaska Junction area, and to 
Ballard’s Market Street area in Seattle, King County, Washington. The WSBLE Project was 
developed from the representative projects contained in the ST3 Plan, and accordingly would 
expand Link light rail service from downtown Seattle to West Seattle and to Ballard. The Project 
corridor is approximately 11.8 miles long and includes fourteen stations that serve the following 
areas in Seattle: Alaska Junction, Avalon, Delridge, SODO, the sports stadiums, International 
District/Chinatown, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, 
Interbay, and Ballard. The Project would provide a dependable and efficient connection along the 
corridor and respond to a growing number of transportation and community needs. 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 



 
Additional Project information, including the Sound Transit Determination of Significance under 
SEPA and a Scoping Information Report that provides a map of potential alternatives, possible 
topics to be evaluated in the EIS, and a preliminary purpose and need statement, is available on 
Sound Transit’s website at www.soundtransit.org/WSBLink. 
 
Initiation of Section 106 Consultation 
To ensure that we account for any effects of this undertaking on properties listed in or eligible for 
listing in the National Register of Historic Places, FTA is now also initiating formal Section 106 
consultation pursuant to 36 CFR Part 800.2(a)(4). 
 
Invitation to Participate in the Environmental Review Process 
23 U.S. Code (USC) Section 139, as amended by section 1304 of the Fixing America’s Surface 
Transportation (FAST) Act, enhances the environmental review process for certain FTA projects, 
including this one, providing more transparency and defining opportunities for participation. 
Therefore, the lead agencies must identify any other Federal, State, local or federally-recognized 
Indian Tribal government that may have an interest in the Project and invite them to become 
participating or cooperating agencies in the environmental review process. 
 
We have preliminarily identified the Snoqualmie Indian Tribe as potentially interested in the 
WSBLE Project and invite you to become actively involved as a participating agency in the 
environmental review process. 
 
As a participating agency, you will be asked to: 

• Participate in the NEPA process starting at the earliest possible time, especially in regard 
to the development of the purpose and need statement, range of alternatives, EIS analysis 
methodologies, and the level of detail for the analysis of impacts. 

• Identify, as early as practicable, any issues of concern regarding the Project’s potential 
impacts. 

• Provide meaningful and timely input on unresolved issues. 
• Participate in the EIS scoping process. 
• Concur with the schedule in the Agency and Tribal Coordination Plan. 

 
You do not have to accept this invitation. If, however, you elect not to become a participating 
agency we request that you decline this invitation in writing pursuant to 23 USC Section 139(d)(3). 
In order to give agencies and tribes adequate opportunity to weigh the relevance of their 
participation in this environmental review process, written responses to this invitation are not 
requested until the close of the scoping process. Please use the attached Agency Designation 
form to accept or decline this invitation by March 18, 2019. Your tribe will be treated as a 
participating agency unless we receive your written response declining such a designation as 
outlined above by March 18, 2019. 
 
To guide agency and tribal review during the environmental process, FTA and Sound Transit will 
prepare an Agency and Tribal Coordination Plan in accordance with 23 USC Section 139(g)(1). 
The objective of the plan is to identify key coordination points to solicit continued feedback on the 
WSBLE Project during the environmental review process. If you elect to become a participating 
agency, we will send you the Agency and Tribal Coordination Plan and seek your concurrence 
with the schedule pursuant to 23 USC Section 139(g)(1)(B). 
 

http://www.soundtransit.org/WSBLink


Alternatives Development and Scoping 
Sound Transit previously conducted an “early scoping” process under SEPA to develop an initial 
range of potential alternatives between February 2 through March 5, 2018. The Early Scoping 
Summary Report describes the early scoping process and provides a summary of the comments 
that were received. The report can be accessed on Sound Transit’s website at: 
https://www.soundtransit.org/get-to-know-us/documents-reports/west-seattle-ballard-link-
extensions-early-scoping-summary-report. 
 
FTA and Sound Transit will conduct the EIS scoping process under NEPA and SEPA from 
February 15 to March 18, 2019. We are requesting scoping comments on the Project’s preliminary 
purpose and need statement, proposed range of alternatives, the probable significant impacts, and 
detail of analysis on specific environmental impacts to be studied in the EIS. We appreciate 
receiving your comments by March 18, 2019. 
 
FTA and Sound Transit invite you or a delegate to attend the agency and tribe scoping meeting on 
March 5, 2019 at Sound Transit’s Santa Fe Room, Union Station, 401 South Jackson Street, 
Seattle, Washington 98104 from 1:00 to 3:00 pm. If you are unable to attend in person, you can 
participate online through GoToWebinar. To participate online please register before the meeting 
at: http://bit.ly/WSBscoping. After registering, you will receive a confirmation email containing 
information about joining the webinar. 
 
Please do not hesitate to contact me directly at 206-220-7957 or linda.gehrke@dot.gov if you have 
any questions or concerns. You may also contact Mark Assam, of my staff, at 206-220-4465 or 
mark.assam@dot.gov. Erin Green with Sound Transit will be reaching out to your staff to continue 
discussions on this project. Erin can be reached at 206-398-5464 or erin.green@soundtransit.org. 
We look forward to continuing to work with you on this project. 

 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator  
 
                     
cc: Steven Mullen-Moses, Snoqualmie Indian Tribe 
 Cindy Spiry, Snoqualmie Indian Tribe 

Dennis Wardlaw, DAHP 
Erin Green, Sound Transit 

 
Enclosures:  Participating Agency Designation Form 

 
  

LINDA M 
GEHRKE

Digitally signed by 
LINDA M GEHRKE 
Date: 2019.02.25 
10:44:53 -08'00'

https://www.soundtransit.org/get-to-know-us/documents-reports/west-seattle-ballard-link-extensions-early-scoping-summary-report
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WEST SEATTLE AND BALLARD LINK EXTENSIONS PROJECT 
PARTICIPATING AGENCY DESIGNATION 

 
 

 Yes, the Snoqualmie Indian Tribe wishes to be designated as a participating agency for the 
proposed West Seattle and Ballard Link Extensions (WSBLE) Project. 

 
 No, the Snoqualmie Indian Tribe does not wish to be designated as a participating agency for the 

WSBLE Project. 
 
 
 

_____________________________________ (Sign – Authorized Representative) 
 
 
_____________________________________ (Print) 
 
 
_____________________________________ (Title) 
 
 
_____________________________________ (Date) 

 
 
Please return by March 18, 2019 to: 
 
Mark Assam 
Federal Transit Administration, Region 10 
915 Second Ave., Suite 3142 
Seattle, WA  98174 
Phone: (206) 220-4465 
Fax: (206) 220-7518 
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U.S. Department 
of Transportation 
Federal Transit 
Administration 
 
 
 
February 25, 2019 
 
 

 
The Honorable Shawn Yanity 
Chairman 
Stillaguamish Tribe of Indians of Washington 
PO Box 277 
Arlington, WA 98223-0277 

 
RE:  Sound Transit West Seattle and Ballard Link Extensions Project 

Invitation to Participate in the Environmental Review Process and  
Initiation of Section 106 Consultation 

 
Dear Chairman Yanity: 
 
The Federal Transit Administration (FTA), in cooperation with Sound Transit, is initiating the 
preparation of an Environmental Impact Statement (EIS) for the West Seattle and Ballard Link 
Extensions (WSBLE) Project, pursuant to the National Environmental Policy Act (NEPA). The 
EIS will be a combined document under NEPA and the Washington State Environmental Policy 
Act (SEPA). FTA will be the lead agency under NEPA, and Sound Transit will be the lead agency 
under SEPA. Sound Transit intends to apply for federal funds administered by FTA for the Project, 
making it an undertaking subject to Section 106 of the National Historic Preservation Act [36 Code 
of Federal Regulations (CFR) Part 800]. FTA previously initiated government-to-government 
consultation on the WSBLE Project with the Stillaguamish Tribe of Indians of Washington in a 
letter dated February 2, 2018. 

 
Project Description 
In 2016, voters in the Puget Sound region approved financing for the Sound Transit 3 (ST3) Plan 
of regional transit system investments. The ST3 Plan included representative projects depicting 
light rail transit extensions from downtown Seattle to West Seattle’s Alaska Junction area, and to 
Ballard’s Market Street area in Seattle, King County, Washington. The WSBLE Project was 
developed from the representative projects contained in the ST3 Plan, and accordingly would 
expand Link light rail service from downtown Seattle to West Seattle and to Ballard. The Project 
corridor is approximately 11.8 miles long and includes fourteen stations that serve the following 
areas in Seattle: Alaska Junction, Avalon, Delridge, SODO, the sports stadiums, International 
District/Chinatown, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, 
Interbay, and Ballard. The Project would provide a dependable and efficient connection along the 
corridor and respond to a growing number of transportation and community needs. 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 



 
Additional Project information, including the Sound Transit Determination of Significance under 
SEPA and a Scoping Information Report that provides a map of potential alternatives, possible 
topics to be evaluated in the EIS, and a preliminary purpose and need statement, is available on 
Sound Transit’s website at www.soundtransit.org/WSBLink. 
 
Initiation of Section 106 Consultation 
To ensure that we account for any effects of this undertaking on properties listed in or eligible for 
listing in the National Register of Historic Places, FTA is now also initiating formal Section 106 
consultation pursuant to 36 CFR Part 800.2(a)(4). 
 
Invitation to Participate in the Environmental Review Process 
23 U.S. Code (USC) Section 139, as amended by section 1304 of the Fixing America’s Surface 
Transportation (FAST) Act, enhances the environmental review process for certain FTA projects, 
including this one, providing more transparency and defining opportunities for participation. 
Therefore, the lead agencies must identify any other Federal, State, local or federally-recognized 
Indian Tribal government that may have an interest in the Project and invite them to become 
participating or cooperating agencies in the environmental review process. 
 
We have preliminarily identified the Stillaguamish Tribe of Indians of Washington as potentially 
interested in the WSBLE Project and invite you to become actively involved as a participating 
agency in the environmental review process. 
 
As a participating agency, you will be asked to: 

• Participate in the NEPA process starting at the earliest possible time, especially in regard 
to the development of the purpose and need statement, range of alternatives, EIS analysis 
methodologies, and the level of detail for the analysis of impacts. 

• Identify, as early as practicable, any issues of concern regarding the Project’s potential 
impacts. 

• Provide meaningful and timely input on unresolved issues. 
• Participate in the EIS scoping process. 
• Concur with the schedule in the Agency and Tribal Coordination Plan. 

 
You do not have to accept this invitation. If, however, you elect not to become a participating 
agency we request that you decline this invitation in writing pursuant to 23 USC Section 139(d)(3). 
In order to give agencies and tribes adequate opportunity to weigh the relevance of their 
participation in this environmental review process, written responses to this invitation are not 
requested until the close of the scoping process. Please use the attached Agency Designation 
form to accept or decline this invitation by March 18, 2019. Your tribe will be treated as a 
participating agency unless we receive your written response declining such a designation as 
outlined above by March 18, 2019. 
 
To guide agency and tribal review during the environmental process, FTA and Sound Transit will 
prepare an Agency and Tribal Coordination Plan in accordance with 23 USC Section 139(g)(1). 
The objective of the plan is to identify key coordination points to solicit continued feedback on the 
WSBLE Project during the environmental review process. If you elect to become a participating 
agency, we will send you the Agency and Tribal Coordination Plan and seek your concurrence 
with the schedule pursuant to 23 USC Section 139(g)(1)(B). 
 

http://www.soundtransit.org/WSBLink


Alternatives Development and Scoping 
Sound Transit previously conducted an “early scoping” process under SEPA to develop an initial 
range of potential alternatives between February 2 through March 5, 2018. The Early Scoping 
Summary Report describes the early scoping process and provides a summary of the comments 
that were received. The report can be accessed on Sound Transit’s website at: 
https://www.soundtransit.org/get-to-know-us/documents-reports/west-seattle-ballard-link-
extensions-early-scoping-summary-report. 
 
FTA and Sound Transit will conduct the EIS scoping process under NEPA and SEPA from 
February 15 to March 18, 2019. We are requesting scoping comments on the Project’s preliminary 
purpose and need statement, proposed range of alternatives, the probable significant impacts, and 
detail of analysis on specific environmental impacts to be studied in the EIS. We appreciate 
receiving your comments by March 18, 2019. 
 
FTA and Sound Transit invite you or a delegate to attend the agency and tribe scoping meeting on 
March 5, 2019 at Sound Transit’s Santa Fe Room, Union Station, 401 South Jackson Street, 
Seattle, Washington 98104 from 1:00 to 3:00 pm. If you are unable to attend in person, you can 
participate online through GoToWebinar. To participate online please register before the meeting 
at: http://bit.ly/WSBscoping. After registering, you will receive a confirmation email containing 
information about joining the webinar. 
 
Please do not hesitate to contact me directly at 206-220-7957 or linda.gehrke@dot.gov if you have 
any questions or concerns. You may also contact Mark Assam, of my staff, at 206-220-4465 or 
mark.assam@dot.gov. Erin Green with Sound Transit will be reaching out to your staff to continue 
discussions on this project. Erin can be reached at 206-398-5464 or erin.green@soundtransit.org. 
We look forward to working with you on this project. 

 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator  
 
                     
cc: Kerry Lyste, Stillaguamish Tribe of Indians of Washington 
 Pat Stevenson, Stillaguamish Tribe of Indians of Washington 

Dennis Wardlaw, DAHP 
Erin Green, Sound Transit 

 
Enclosures:  Participating Agency Designation Form 

 
  

LINDA M 
GEHRKE

Digitally signed by 
LINDA M GEHRKE 
Date: 2019.02.25 
14:20:53 -08'00'

https://www.soundtransit.org/get-to-know-us/documents-reports/west-seattle-ballard-link-extensions-early-scoping-summary-report
https://www.soundtransit.org/get-to-know-us/documents-reports/west-seattle-ballard-link-extensions-early-scoping-summary-report
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WEST SEATTLE AND BALLARD LINK EXTENSIONS PROJECT 
PARTICIPATING AGENCY DESIGNATION 

 
 

 Yes, the Stillaguamish Tribe of Indians of Washington wishes to be designated as a participating 
agency for the proposed West Seattle and Ballard Link Extensions (WSBLE) Project. 

 
 No, the Stillaguamish Tribe of Indians of Washington does not wish to be designated as a 

participating agency for the WSBLE Project. 
 
 
 

_____________________________________ (Sign – Authorized Representative) 
 
 
_____________________________________ (Print) 
 
 
_____________________________________ (Title) 
 
 
_____________________________________ (Date) 

 
 
Please return by March 18, 2019 to: 
 
Mark Assam 
Federal Transit Administration, Region 10 
915 Second Ave., Suite 3142 
Seattle, WA  98174 
Phone: (206) 220-4465 
Fax: (206) 220-7518 
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February 25, 2019 
 
 

 
The Honorable Leonard Forsman 
Chairman 
Suquamish Indian Tribe of the Port Madison Reservation 
PO Box 498 
Suquamish, WA 98392-0498 

 
RE:  Sound Transit West Seattle and Ballard Link Extensions Project 

Invitation to Participate in the Environmental Review Process and  
Initiation of Section 106 Consultation 

 
Dear Chairman Forsman: 
 
The Federal Transit Administration (FTA), in cooperation with Sound Transit, is initiating the 
preparation of an Environmental Impact Statement (EIS) for the West Seattle and Ballard Link 
Extensions (WSBLE) Project, pursuant to the National Environmental Policy Act (NEPA). The 
EIS will be a combined document under NEPA and the Washington State Environmental Policy 
Act (SEPA). FTA will be the lead agency under NEPA, and Sound Transit will be the lead agency 
under SEPA. Sound Transit intends to apply for federal funds administered by FTA for the Project, 
making it an undertaking subject to Section 106 of the National Historic Preservation Act [36 Code 
of Federal Regulations (CFR) Part 800]. FTA previously initiated government-to-government 
consultation on the WSBLE Project with the Suquamish Indian Tribe of the Port Madison 
Reservation in a letter dated February 2, 2018. 

 
Project Description 
In 2016, voters in the Puget Sound region approved financing for the Sound Transit 3 (ST3) Plan 
of regional transit system investments. The ST3 Plan included representative projects depicting 
light rail transit extensions from downtown Seattle to West Seattle’s Alaska Junction area, and to 
Ballard’s Market Street area in Seattle, King County, Washington. The WSBLE Project was 
developed from the representative projects contained in the ST3 Plan, and accordingly would 
expand Link light rail service from downtown Seattle to West Seattle and to Ballard. The Project 
corridor is approximately 11.8 miles long and includes fourteen stations that serve the following 
areas in Seattle: Alaska Junction, Avalon, Delridge, SODO, the sports stadiums, International 
District/Chinatown, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, 
Interbay, and Ballard. The Project would provide a dependable and efficient connection along the 
corridor and respond to a growing number of transportation and community needs. 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 



 
Additional Project information, including the Sound Transit Determination of Significance under 
SEPA and a Scoping Information Report that provides a map of potential alternatives, possible 
topics to be evaluated in the EIS, and a preliminary purpose and need statement, is available on 
Sound Transit’s website at www.soundtransit.org/WSBLink. 
 
Initiation of Section 106 Consultation 
To ensure that we account for any effects of this undertaking on properties listed in or eligible for 
listing in the National Register of Historic Places, FTA is now also initiating formal Section 106 
consultation pursuant to 36 CFR Part 800.2(a)(4). 
 
Invitation to Participate in the Environmental Review Process 
23 U.S. Code (USC) Section 139, as amended by section 1304 of the Fixing America’s Surface 
Transportation (FAST) Act, enhances the environmental review process for certain FTA projects, 
including this one, providing more transparency and defining opportunities for participation. 
Therefore, the lead agencies must identify any other Federal, State, local or federally-recognized 
Indian Tribal government that may have an interest in the Project and invite them to become 
participating or cooperating agencies in the environmental review process. 
 
We have preliminarily identified the Suquamish Indian Tribe of the Port Madison Reservation as 
potentially interested in the WSBLE Project and invite you to become actively involved as a 
participating agency in the environmental review process. 
 
As a participating agency, you will be asked to: 

• Participate in the NEPA process starting at the earliest possible time, especially in regard 
to the development of the purpose and need statement, range of alternatives, EIS analysis 
methodologies, and the level of detail for the analysis of impacts. 

• Identify, as early as practicable, any issues of concern regarding the Project’s potential 
impacts. 

• Provide meaningful and timely input on unresolved issues. 
• Participate in the EIS scoping process. 
• Concur with the schedule in the Agency and Tribal Coordination Plan. 

 
You do not have to accept this invitation. If, however, you elect not to become a participating 
agency we request that you decline this invitation in writing pursuant to 23 USC Section 139(d)(3). 
In order to give agencies and tribes adequate opportunity to weigh the relevance of their 
participation in this environmental review process, written responses to this invitation are not 
requested until the close of the scoping process. Please use the attached Agency Designation 
form to accept or decline this invitation by March 18, 2019. Your tribe will be treated as a 
participating agency unless we receive your written response declining such a designation as 
outlined above by March 18, 2019. 
 
To guide agency and tribal review during the environmental process, FTA and Sound Transit will 
prepare an Agency and Tribal Coordination Plan in accordance with 23 USC Section 139(g)(1). 
The objective of the plan is to identify key coordination points to solicit continued feedback on the 
WSBLE Project during the environmental review process. If you elect to become a participating 
agency, we will send you the Agency and Tribal Coordination Plan and seek your concurrence 
with the schedule pursuant to 23 USC Section 139(g)(1)(B). 
 

http://www.soundtransit.org/WSBLink


Alternatives Development and Scoping 
Sound Transit previously conducted an “early scoping” process under SEPA to develop an initial 
range of potential alternatives between February 2 through March 5, 2018. The Early Scoping 
Summary Report describes the early scoping process and provides a summary of the comments 
that were received. The report can be accessed on Sound Transit’s website at: 
https://www.soundtransit.org/get-to-know-us/documents-reports/west-seattle-ballard-link-
extensions-early-scoping-summary-report. 
 
FTA and Sound Transit will conduct the EIS scoping process under NEPA and SEPA from 
February 15 to March 18, 2019. We are requesting scoping comments on the Project’s preliminary 
purpose and need statement, proposed range of alternatives, the probable significant impacts, and 
detail of analysis on specific environmental impacts to be studied in the EIS. We appreciate 
receiving your comments by March 18, 2019. 
 
FTA and Sound Transit invite you or a delegate to attend the agency and tribe scoping meeting on 
March 5, 2019 at Sound Transit’s Santa Fe Room, Union Station, 401 South Jackson Street, 
Seattle, Washington 98104 from 1:00 to 3:00 pm. If you are unable to attend in person, you can 
participate online through GoToWebinar. To participate online please register before the meeting 
at: http://bit.ly/WSBscoping. After registering, you will receive a confirmation email containing 
information about joining the webinar. 
 
Please do not hesitate to contact me directly at 206-220-7957 or linda.gehrke@dot.gov if you have 
any questions or concerns. You may also contact Mark Assam, of my staff, at 206-220-4465 or 
mark.assam@dot.gov. Erin Green with Sound Transit will be reaching out to your staff to continue 
discussions on this project. Erin can be reached at 206-398-5464 or erin.green@soundtransit.org. 
We look forward to continuing to work with you on this project. 

 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator  
 
                     
cc: Alison O'Sullivan, Suquamish Indian Tribe of the Port Madison Reservation 
 Rich Brooks, Suquamish Indian Tribe of the Port Madison Reservation 
 Dennis Lewarch, Suquamish Indian Tribe of the Port Madison Reservation 

Dennis Wardlaw, DAHP 
Erin Green, Sound Transit 

 
Enclosures:  Participating Agency Designation Form 

 
  

LINDA M 
GEHRKE

Digitally signed by 
LINDA M GEHRKE 
Date: 2019.02.25 
10:53:48 -08'00'

https://www.soundtransit.org/get-to-know-us/documents-reports/west-seattle-ballard-link-extensions-early-scoping-summary-report
https://www.soundtransit.org/get-to-know-us/documents-reports/west-seattle-ballard-link-extensions-early-scoping-summary-report
http://bit.ly/WSBscoping
mailto:linda.gehrke@dot.gov
mailto:mark.assam@dot.gov
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WEST SEATTLE AND BALLARD LINK EXTENSIONS PROJECT 
PARTICIPATING AGENCY DESIGNATION 

 
 

 Yes, the Suquamish Indian Tribe of the Port Madison Reservation wishes to be designated as a 
participating agency for the proposed West Seattle and Ballard Link Extensions (WSBLE) 
Project. 

 
 No, the Suquamish Indian Tribe of the Port Madison Reservation does not wish to be designated 

as a participating agency for the WSBLE Project. 
 
 
 

_____________________________________ (Sign – Authorized Representative) 
 
 
_____________________________________ (Print) 
 
 
_____________________________________ (Title) 
 
 
_____________________________________ (Date) 

 
 
Please return by March 18, 2019 to: 
 
Mark Assam 
Federal Transit Administration, Region 10 
915 Second Ave., Suite 3142 
Seattle, WA  98174 
Phone: (206) 220-4465 
Fax: (206) 220-7518 
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U.S. Department 
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Administration 
 
 
 
February 25, 2019 
 
 

 
The Honorable Marie Zackuse 
Chairwoman 
Tulalip Tribes of Washington 
6406 Marine Drive Northwest 
Tulalip, WA 98271 

 
RE:  Sound Transit West Seattle and Ballard Link Extensions Project 

Invitation to Participate in the Environmental Review Process and  
Initiation of Section 106 Consultation 

 
Dear Chairwoman Zackuse: 
 
The Federal Transit Administration (FTA), in cooperation with Sound Transit, is initiating the 
preparation of an Environmental Impact Statement (EIS) for the West Seattle and Ballard Link 
Extensions (WSBLE) Project, pursuant to the National Environmental Policy Act (NEPA). The 
EIS will be a combined document under NEPA and the Washington State Environmental Policy 
Act (SEPA). FTA will be the lead agency under NEPA, and Sound Transit will be the lead agency 
under SEPA. Sound Transit intends to apply for federal funds administered by FTA for the Project, 
making it an undertaking subject to Section 106 of the National Historic Preservation Act [36 Code 
of Federal Regulations (CFR) Part 800]. FTA previously initiated government-to-government 
consultation on the WSBLE Project with the Tulalip Tribes of Washington in a letter dated 
February 2, 2018. 

 
Project Description 
In 2016, voters in the Puget Sound region approved financing for the Sound Transit 3 (ST3) Plan 
of regional transit system investments. The ST3 Plan included representative projects depicting 
light rail transit extensions from downtown Seattle to West Seattle’s Alaska Junction area, and to 
Ballard’s Market Street area in Seattle, King County, Washington. The WSBLE Project was 
developed from the representative projects contained in the ST3 Plan, and accordingly would 
expand Link light rail service from downtown Seattle to West Seattle and to Ballard. The Project 
corridor is approximately 11.8 miles long and includes fourteen stations that serve the following 
areas in Seattle: Alaska Junction, Avalon, Delridge, SODO, the sports stadiums, International 
District/Chinatown, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, 
Interbay, and Ballard. The Project would provide a dependable and efficient connection along the 
corridor and respond to a growing number of transportation and community needs. 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 



 
Additional Project information, including the Sound Transit Determination of Significance under 
SEPA and a Scoping Information Report that provides a map of potential alternatives, possible 
topics to be evaluated in the EIS, and a preliminary purpose and need statement, is available on 
Sound Transit’s website at www.soundtransit.org/WSBLink. 
 
Initiation of Section 106 Consultation 
To ensure that we account for any effects of this undertaking on properties listed in or eligible for 
listing in the National Register of Historic Places, FTA is now also initiating formal Section 106 
consultation pursuant to 36 CFR Part 800.2(a)(4). 
 
Invitation to Participate in the Environmental Review Process 
23 U.S. Code (USC) Section 139, as amended by section 1304 of the Fixing America’s Surface 
Transportation (FAST) Act, enhances the environmental review process for certain FTA projects, 
including this one, providing more transparency and defining opportunities for participation. 
Therefore, the lead agencies must identify any other Federal, State, local or federally-recognized 
Indian Tribal government that may have an interest in the Project and invite them to become 
participating or cooperating agencies in the environmental review process. 
 
We have preliminarily identified the Tulalip Tribes of Washington as potentially interested in the 
WSBLE Project and invite you to become actively involved as a participating agency in the 
environmental review process. 
 
As a participating agency, you will be asked to: 

• Participate in the NEPA process starting at the earliest possible time, especially in regard 
to the development of the purpose and need statement, range of alternatives, EIS analysis 
methodologies, and the level of detail for the analysis of impacts. 

• Identify, as early as practicable, any issues of concern regarding the Project’s potential 
impacts. 

• Provide meaningful and timely input on unresolved issues. 
• Participate in the EIS scoping process. 
• Concur with the schedule in the Agency and Tribal Coordination Plan. 

 
You do not have to accept this invitation. If, however, you elect not to become a participating 
agency we request that you decline this invitation in writing pursuant to 23 USC Section 139(d)(3). 
In order to give agencies and tribes adequate opportunity to weigh the relevance of their 
participation in this environmental review process, written responses to this invitation are not 
requested until the close of the scoping process. Please use the attached Agency Designation 
form to accept or decline this invitation by March 18, 2019. Your tribe will be treated as a 
participating agency unless we receive your written response declining such a designation as 
outlined above by March 18, 2019. 
 
To guide agency and tribal review during the environmental process, FTA and Sound Transit will 
prepare an Agency and Tribal Coordination Plan in accordance with 23 USC Section 139(g)(1). 
The objective of the plan is to identify key coordination points to solicit continued feedback on the 
WSBLE Project during the environmental review process. If you elect to become a participating 
agency, we will send you the Agency and Tribal Coordination Plan and seek your concurrence 
with the schedule pursuant to 23 USC Section 139(g)(1)(B). 
 

http://www.soundtransit.org/WSBLink


Alternatives Development and Scoping 
Sound Transit previously conducted an “early scoping” process under SEPA to develop an initial 
range of potential alternatives between February 2 through March 5, 2018. The Early Scoping 
Summary Report describes the early scoping process and provides a summary of the comments 
that were received. The report can be accessed on Sound Transit’s website at: 
https://www.soundtransit.org/get-to-know-us/documents-reports/west-seattle-ballard-link-
extensions-early-scoping-summary-report. 
 
FTA and Sound Transit will conduct the EIS scoping process under NEPA and SEPA from 
February 15 to March 18, 2019. We are requesting scoping comments on the Project’s preliminary 
purpose and need statement, proposed range of alternatives, the probable significant impacts, and 
detail of analysis on specific environmental impacts to be studied in the EIS. We appreciate 
receiving your comments by March 18, 2019. 
 
FTA and Sound Transit invite you or a delegate to attend the agency and tribe scoping meeting on 
March 5, 2019 at Sound Transit’s Santa Fe Room, Union Station, 401 South Jackson Street, 
Seattle, Washington 98104 from 1:00 to 3:00 pm. If you are unable to attend in person, you can 
participate online through GoToWebinar. To participate online please register before the meeting 
at: http://bit.ly/WSBscoping. After registering, you will receive a confirmation email containing 
information about joining the webinar. 
 
Please do not hesitate to contact me directly at 206-220-7957 or linda.gehrke@dot.gov if you have 
any questions or concerns. You may also contact Mark Assam, of my staff, at 206-220-4465 or 
mark.assam@dot.gov. Erin Green with Sound Transit will be reaching out to your staff to continue 
discussions on this project. Erin can be reached at 206-398-5464 or erin.green@soundtransit.org. 
We look forward to working with you on this project. 

 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator  
 
                     
cc: Kurt Nelson, Tulalip Tribes of Washington 
 Richard Young, Tulalip Tribes of Washington 

Dennis Wardlaw, DAHP 
Erin Green, Sound Transit 

 
Enclosures:  Participating Agency Designation Form 

 
  

LINDA M 
GEHRKE

Digitally signed by 
LINDA M GEHRKE 
Date: 2019.02.25 
10:58:04 -08'00'

https://www.soundtransit.org/get-to-know-us/documents-reports/west-seattle-ballard-link-extensions-early-scoping-summary-report
https://www.soundtransit.org/get-to-know-us/documents-reports/west-seattle-ballard-link-extensions-early-scoping-summary-report
http://bit.ly/WSBscoping
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WEST SEATTLE AND BALLARD LINK EXTENSIONS PROJECT 
PARTICIPATING AGENCY DESIGNATION 

 
 

 Yes, the Tulalip Tribes of Washington wishes to be designated as a participating agency for the 
proposed West Seattle and Ballard Link Extensions (WSBLE) Project. 

 
 No, the Tulalip Tribes of Washington does not wish to be designated as a participating agency 

for the WSBLE Project. 
 
 
 

_____________________________________ (Sign – Authorized Representative) 
 
 
_____________________________________ (Print) 
 
 
_____________________________________ (Title) 
 
 
_____________________________________ (Date) 

 
 
Please return by March 18, 2019 to: 
 
Mark Assam 
Federal Transit Administration, Region 10 
915 Second Ave., Suite 3142 
Seattle, WA  98174 
Phone: (206) 220-4465 
Fax: (206) 220-7518 
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The Honorable JoDe Goudy 
Chairman 
Confederated Tribes and Bands of the Yakama Nation 
PO BOX 151 
Toppenish, WA 98948 

 
RE:  Sound Transit West Seattle and Ballard Link Extensions Project 

Invitation to Participate in the Environmental Review Process and  
Initiation of Section 106 Consultation 

 
Dear Chairman Goudy: 
 
The Federal Transit Administration (FTA), in cooperation with Sound Transit, is initiating the 
preparation of an Environmental Impact Statement (EIS) for the West Seattle and Ballard Link 
Extensions (WSBLE) Project, pursuant to the National Environmental Policy Act (NEPA). The 
EIS will be a combined document under NEPA and the Washington State Environmental Policy 
Act (SEPA). FTA will be the lead agency under NEPA, and Sound Transit will be the lead agency 
under SEPA. Sound Transit intends to apply for federal funds administered by FTA for the Project, 
making it an undertaking subject to Section 106 of the National Historic Preservation Act [36 Code 
of Federal Regulations (CFR) Part 800]. FTA previously initiated government-to-government 
consultation on the WSBLE Project with the Confederated Tribes and Bands of the Yakama 
Nation in a letter dated February 2, 2018. 

 
Project Description 
In 2016, voters in the Puget Sound region approved financing for the Sound Transit 3 (ST3) Plan 
of regional transit system investments. The ST3 Plan included representative projects depicting 
light rail transit extensions from downtown Seattle to West Seattle’s Alaska Junction area, and to 
Ballard’s Market Street area in Seattle, King County, Washington. The WSBLE Project was 
developed from the representative projects contained in the ST3 Plan, and accordingly would 
expand Link light rail service from downtown Seattle to West Seattle and to Ballard. The Project 
corridor is approximately 11.8 miles long and includes fourteen stations that serve the following 
areas in Seattle: Alaska Junction, Avalon, Delridge, SODO, the sports stadiums, International 
District/Chinatown, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, 
Interbay, and Ballard. The Project would provide a dependable and efficient connection along the 
corridor and respond to a growing number of transportation and community needs. 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 



 
Additional Project information, including the Sound Transit Determination of Significance under 
SEPA and a Scoping Information Report that provides a map of potential alternatives, possible 
topics to be evaluated in the EIS, and a preliminary purpose and need statement, is available on 
Sound Transit’s website at www.soundtransit.org/WSBLink. 
 
Initiation of Section 106 Consultation 
To ensure that we account for any effects of this undertaking on properties listed in or eligible for 
listing in the National Register of Historic Places, FTA is now also initiating formal Section 106 
consultation pursuant to 36 CFR Part 800.2(a)(4). 
 
Invitation to Participate in the Environmental Review Process 
23 U.S. Code (USC) Section 139, as amended by section 1304 of the Fixing America’s Surface 
Transportation (FAST) Act, enhances the environmental review process for certain FTA projects, 
including this one, providing more transparency and defining opportunities for participation. 
Therefore, the lead agencies must identify any other Federal, State, local or federally-recognized 
Indian Tribal government that may have an interest in the Project and invite them to become 
participating or cooperating agencies in the environmental review process. 
 
We have preliminarily identified the Confederated Tribes and Bands of the Yakama Nation as 
potentially interested in the WSBLE Project and invite you to become actively involved as a 
participating agency in the environmental review process. 
 
As a participating agency, you will be asked to: 

• Participate in the NEPA process starting at the earliest possible time, especially in regard 
to the development of the purpose and need statement, range of alternatives, EIS analysis 
methodologies, and the level of detail for the analysis of impacts. 

• Identify, as early as practicable, any issues of concern regarding the Project’s potential 
impacts. 

• Provide meaningful and timely input on unresolved issues. 
• Participate in the EIS scoping process. 
• Concur with the schedule in the Agency and Tribal Coordination Plan. 

 
You do not have to accept this invitation. If, however, you elect not to become a participating 
agency we request that you decline this invitation in writing pursuant to 23 USC Section 139(d)(3). 
In order to give agencies and tribes adequate opportunity to weigh the relevance of their 
participation in this environmental review process, written responses to this invitation are not 
requested until the close of the scoping process. Please use the attached Agency Designation 
form to accept or decline this invitation by March 18, 2019. Your tribe will be treated as a 
participating agency unless we receive your written response declining such a designation as 
outlined above by March 18, 2019. 
 
To guide agency and tribal review during the environmental process, FTA and Sound Transit will 
prepare an Agency and Tribal Coordination Plan in accordance with 23 USC Section 139(g)(1). 
The objective of the plan is to identify key coordination points to solicit continued feedback on the 
WSBLE Project during the environmental review process. If you elect to become a participating 
agency, we will send you the Agency and Tribal Coordination Plan and seek your concurrence 
with the schedule pursuant to 23 USC Section 139(g)(1)(B). 
 

http://www.soundtransit.org/WSBLink


Alternatives Development and Scoping 
Sound Transit previously conducted an “early scoping” process under SEPA to develop an initial 
range of potential alternatives between February 2 through March 5, 2018. The Early Scoping 
Summary Report describes the early scoping process and provides a summary of the comments 
that were received. The report can be accessed on Sound Transit’s website at: 
https://www.soundtransit.org/get-to-know-us/documents-reports/west-seattle-ballard-link-
extensions-early-scoping-summary-report. 
 
FTA and Sound Transit will conduct the EIS scoping process under NEPA and SEPA from 
February 15 to March 18, 2019. We are requesting scoping comments on the Project’s preliminary 
purpose and need statement, proposed range of alternatives, the probable significant impacts, and 
detail of analysis on specific environmental impacts to be studied in the EIS. We appreciate 
receiving your comments by March 18, 2019. 
 
FTA and Sound Transit invite you or a delegate to attend the agency and tribe scoping meeting on 
March 5, 2019 at Sound Transit’s Santa Fe Room, Union Station, 401 South Jackson Street, 
Seattle, Washington 98104 from 1:00 to 3:00 pm. If you are unable to attend in person, you can 
participate online through GoToWebinar. To participate online please register before the meeting 
at: http://bit.ly/WSBscoping. After registering, you will receive a confirmation email containing 
information about joining the webinar. 
 
Please do not hesitate to contact me directly at 206-220-7957 or linda.gehrke@dot.gov if you have 
any questions or concerns. You may also contact Mark Assam, of my staff, at 206-220-4465 or 
mark.assam@dot.gov. Erin Green with Sound Transit will be reaching out to your staff to continue 
discussions on this project. Erin can be reached at 206-398-5464 or erin.green@soundtransit.org. 
We look forward to working with you on this project. 

 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator  
 
                     
cc: Philip Rigdon, Confederated Tribes and Bands of the Yakama Nation 
 Johnson Meninick, Confederated Tribes and Bands of the Yakama Nation 

Dennis Wardlaw, DAHP 
Erin Green, Sound Transit 

 
Enclosures:  Participating Agency Designation Form 

 
  

LINDA M 
GEHRKE

Digitally signed by 
LINDA M GEHRKE 
Date: 2019.02.25 
11:00:19 -08'00'

https://www.soundtransit.org/get-to-know-us/documents-reports/west-seattle-ballard-link-extensions-early-scoping-summary-report
https://www.soundtransit.org/get-to-know-us/documents-reports/west-seattle-ballard-link-extensions-early-scoping-summary-report
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WEST SEATTLE AND BALLARD LINK EXTENSIONS PROJECT 
PARTICIPATING AGENCY DESIGNATION 

 
 

 Yes, the Confederated Tribes and Bands of the Yakama Nation wishes to be designated as a 
participating agency for the proposed West Seattle and Ballard Link Extensions (WSBLE) 
Project. 

 
 No, the Confederated Tribes and Bands of the Yakama Nation does not wish to be designated as 

a participating agency for the WSBLE Project. 
 
 
 

_____________________________________ (Sign – Authorized Representative) 
 
 
_____________________________________ (Print) 
 
 
_____________________________________ (Title) 
 
 
_____________________________________ (Date) 

 
 
Please return by March 18, 2019 to: 
 
Mark Assam 
Federal Transit Administration, Region 10 
915 Second Ave., Suite 3142 
Seattle, WA  98174 
Phone: (206) 220-4465 
Fax: (206) 220-7518 
 



 
U.S. Department 
of Transportation 
Federal Transit 
Administration 
 
 
 
February 25, 2019 
 
 

 
Allyson Brooks, Ph.D. 
State Historic Preservation Officer 
Washington Department of Archaeology and Historic Preservation 
P.O. Box 48343 
Olympia, WA 98504-8343 

 
RE:  Sound Transit West Seattle and Ballard Link Extensions Project 

Invitation to Participate in the Environmental Review Process, & 
Initiation of Section 106 Consultation 

 
Dear Dr. Brooks: 
 
The Federal Transit Administration (FTA), in cooperation with Sound Transit, is initiating the 
preparation of an Environmental Impact Statement (EIS) for the West Seattle and Ballard Link 
Extensions (WSBLE) Project, pursuant to the National Environmental Policy Act (NEPA). The 
EIS will be a combined document under NEPA and the Washington State Environmental Policy 
Act (SEPA). FTA will be the lead agency under NEPA, and Sound Transit will be the lead agency 
under SEPA. Sound Transit intends to apply for federal funds administered by FTA for the Project, 
making it an undertaking subject to Section 106 of the National Historic Preservation Act [36 Code 
of Federal Regulations (CFR) Part 800]. 
 
Project Description 
In 2016, voters in the Puget Sound region approved financing for the Sound Transit 3 (ST3) Plan 
of regional transit system investments. The ST3 Plan included representative projects depicting 
light rail transit extensions from downtown Seattle to West Seattle’s Alaska Junction area, and to 
Ballard’s Market Street area in Seattle, King County, Washington. The WSBLE Project was 
developed from the representative projects contained in the ST3 Plan, and accordingly would 
expand Link light rail service from downtown Seattle to West Seattle and to Ballard. The Project 
corridor is approximately 11.8 miles long and includes fourteen stations that serve the following 
areas in Seattle: Alaska Junction, Avalon, Delridge, SODO, the sports stadiums, International 
District/Chinatown, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, 
Interbay, and Ballard. The Project would provide a dependable and efficient connection along the 
corridor and respond to a growing number of transportation and community needs. 
 
 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 



Additional Project information, including the Sound Transit Determination of Significance under 
SEPA and a Scoping Information Report that provides a map of potential alternatives, possible 
topics to be evaluated in the EIS, and a preliminary purpose and need statement, is available on 
Sound Transit’s website at www.soundtransit.org/WSBLink. 
 
Initiation of Section 106 Consultation 
To ensure that we account for any effects of this undertaking on properties listed in or eligible for 
listing in the National Register of Historic Places, FTA is initiating Section 106 consultation 
pursuant to 36 CFR Part 800.2(a)(4). 
 
Invitation to Participate in the Environmental Review Process 
23 U.S. Code (USC) Section 139, as amended by section 1304 of the Fixing America’s Surface 
Transportation (FAST) Act, enhances the environmental review process for certain FTA projects, 
including this one, providing more transparency and defining opportunities for participation. 
Therefore, the lead agencies must identify any other agencies that may have an interest in the 
Project and invite them to become participating or cooperating agencies in the environmental 
review process. 
 
We have preliminarily identified the Washington Department of Archaeology and Historic 
Preservation (DAHP) as an agency that may be interested in the WSBLE Project because of 
potential effects to historic and archaeological resources. Accordingly, we invite DAHP to become 
actively involved as a participating agency in the environmental review process. 
 
As a participating agency, you will be asked to: 

• Participate in the NEPA process starting at the earliest possible time, especially in regard to 
the development of the purpose and need statement, range of alternatives, EIS analysis 
methodologies, and the level of detail for the analysis of impacts. 

• Identify, as early as practicable, any issues of concern regarding the Project’s potential 
impacts. 

• Provide meaningful and timely input on unresolved issues. 
• Participate in the EIS scoping process. 
• Concur with the schedule in the Agency and Tribal Coordination Plan. 

 
Your agency does not have to accept this invitation. If, however, you elect not to become a 
participating agency you must decline this invitation in writing, indicating that your agency has no 
jurisdiction or authority with respect to the Project, no expertise or information relevant to the 
Project, and does not intend to submit comments on the Project pursuant to 23 USC Section 
139(d)(3). 
 
In order to give agencies adequate opportunity to weigh the relevance of their participation in this 
environmental review process, written responses to this invitation are not due until the close of the 
scoping process. Please use the attached Agency Designation form to accept or decline this 
invitation by March 18, 2019. Your agency will be treated as a participating agency unless we 
receive your written response declining such a designation as outlined above by March 18, 2019. 
 
FTA and Sound Transit will prepare an Agency and Tribal Coordination Plan in accordance with 
23 USC Section 139(g)(1) with the objective of identifying key coordination points to solicit 
continued feedback on the WSBLE Project during the environmental review process. If you elect 

http://www.soundtransit.org/WSBLink


to become a participating agency, we will send you the Agency and Tribal Coordination Plan and 
seek your concurrence with the schedule pursuant to 23 USC Section 139(g)(1)(B). 
 
Scoping 
Sound Transit previously conducted “early scoping” under SEPA for the alternatives development 
phase of the Project from February 2 through March 5, 2018. The Early Scoping Summary Report 
describes the early scoping process and provides a summary of the comments that were received. 
The report can be accessed on Sound Transit’s website at: https://www.soundtransit.org/get-to-
know-us/documents-reports/west-seattle-ballard-link-extensions-early-scoping-summary-report. 
 
FTA and Sound Transit invite you or a delegate to attend the agency and tribe scoping meeting on 
March 5, 2019 at Sound Transit’s Santa Fe Room, Union Station, 401 South Jackson Street, 
Seattle, Washington 98104 from 1:00 to 3:00 pm. If you are unable to attend in person, you can 
participate online through GoToWebinar. To participate online please register before the meeting 
at: http://bit.ly/WSBscoping. After registering, you will receive a confirmation email containing 
information about joining the webinar. 
 
The scoping period will extend to March 18, 2019. Scoping comments are requested on the 
Project’s preliminary purpose and need statement, proposed range of alternatives, the probable 
significant impacts, and detail of analysis on specific environmental impacts to be included in the 
EIS. 
 
We appreciate all of your coordination on the Project during the local planning process and look 
forward to continuing to work with you. If you have any questions or would like to discuss our 
agencies’ respective roles and responsibilities during the preparation of the EIS, please contact 
Mark Assam at FTA (206-220-4465 or mark.assam@dot.gov) or Lauren Swift at Sound Transit 
(206-398-5301 or lauren.swift@soundtransit.org). 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator  

              
cc: Dennis Wardlaw, DAHP 
 Holly Borth, DAHP 

Lauren Swift, Sound Transit 
 

Enclosures:  Participating Agency Designation Form 

LINDA M 
GEHRKE

Digitally signed by 
LINDA M GEHRKE 
Date: 2019.02.25 
11:02:33 -08'00'
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WEST SEATTLE AND BALLARD LINK EXTENSIONS PROJECT 

PARTICIPATING AGENCY DESIGNATION 
 
 

 Yes, the Washington Department of Archaeology and Historic Preservation wishes to be 
designated as a participating agency. 

 
 

 No, the Washington Department of Archaeology and Historic Preservation does not wish to be 
designated as a participating agency because: 

 
 Agency has no jurisdiction or authority with respect to the Project 
 
 Agency has no expertise or information relevant to the Project 
 

Agency does not intend to submit comments on the Project 
 
 
 
_____________________________________ (Sign – Authorized Representative) 
 
 
_____________________________________ (Print) 
 
 
_____________________________________ (Title) 
 
 
_____________________________________ (Date) 
 
 
 
 
Please return by March 18, 2019 to: 
 
Mark Assam 
Federal Transit Administration, Region 10 
915 Second Ave., Suite 3142 
Seattle, WA  98174 
Phone: (206) 220-4465 
Fax: (206) 220-7518 
 
 
 



From: "Wardlaw, Dennis (DAHP)" <dennis.wardlaw@dahp.wa.gov>
Date: March 5, 2019 at 3:06:04 PM PST
To: "Assam, Mark (FTA)" <Mark.Assam@dot.gov>
Cc: "Swift, Lauren" <lauren.swift@soundtransit.org>
Subject: King County_ West Seattle To Ballard Light Rail Extension (2019-
03-01457)

Hi Mark,

Good afternoon. Attached is our signed participating agency designation sheet for the
West Seattle to Ballard Light Rail Extension Project. Please let me know if you have any
questions.

Regards,
Dennis

Dennis Wardlaw, M.A.
Transportation Archaeologist
Dept. of Archaeology and Historic Preservation
1110 Capitol Way South, Suite 30
Olympia, WA 98501
Voice: 360-586-3085
Cell: 360-485-5014

P please consider the environment before printing this email

mailto:lauren.swift@soundtransit.org
mailto:dennis.wardlaw@dahp.wa.gov
mailto:Mark.Assam@dot.gov
mailto:lauren.swift@soundtransit.org













 
U.S. Department 
of Transportation 
Federal Transit 
Administration 

 
 
 
May 10, 2019 
 
 
 
The Honorable Jaison Elkins 
Chairman 
Muckleshoot Indian Tribe 
39015 172nd Avenue Southeast 
Auburn, WA 98092 
 
 
Subject: Sound Transit 
  West Seattle and Ballard Link Extensions Project 
  Agency Coordination Plan and Request for Concurrence with Project Schedule 
 
Dear Chairman Elkins: 
 
The Federal Transit Administration (FTA) and Sound Transit initiated the preparation of an 
Environmental Impact Statement (EIS) for the West Seattle and Ballard Link Extensions 
(WSBLE) Project, pursuant to the National Environmental Policy Act (NEPA) and the 
Washington State Environmental Policy Act (SEPA) in February 2019. FTA invited the 
Muckleshoot Indian Tribe to participate in the environmental review process as a participating 
agency. Since FTA did not receive a response, the Muckleshoot Indian Tribe will be included as 
a participating agency. 
 
In accordance with 23 United States Code (USC) Section 139(g)(1), FTA and Sound Transit 
have prepared the enclosed Agency and Tribal Coordination Plan. The objective of the Agency 
and Tribal Coordination Plan is to identify key coordination points to solicit continued feedback 
on the WSBLE Project during the environmental review process. The Agency and Tribal 
Coordination Plan includes a schedule in Section 5.4, Agency and Tribal Coordination Milestone 
Schedule. Pursuant to 23 USC Section 139(g)(1)(B), FTA and Sound Transit request your 
concurrence with the proposed schedule within 30 days of receipt of this letter. If FTA does not 
receive a response from your agency within the above timeframe, we will assume that you 
concur with the schedule. 
 
If you have any questions or would like to discuss any details of the Agency and Tribal 
Coordination Plan or schedule, please contact Mark Assam at FTA (206-220-4465; 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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Page 2 
 
mark.assam@dot.gov) or Lauren Swift at Sound Transit (206-398-5301; 
lauren.swift@soundtransit.org). We look forward to working with you on the WSBLE Project. 
 
Sincerely, 
 
 
 

for Linda M. Gehrke 
Regional Administrator  
 
cc: Karen Walter, Muckleshoot Indian Tribe 
 Glen St. Amant, Muckleshoot Indian Tribe 
 Laura Murphy, Muckleshoot Indian Tribe 
 Lauren Swift, Sound Transit 
 
Enclosure: West Seattle and Ballard Link Extensions Agency and Tribal Coordination Plan, 

May 2019 
 
 
 
 
 
 
 
 
 
 
 
 
 

JOHN A 
WITMER II

Digitally signed by 
JOHN A WITMER II 
Date: 2019.05.10 
16:27:49 -07'00'



 
U.S. Department 
of Transportation 
Federal Transit 
Administration 

 
 
 
May 10, 2019 
 
 
 
The Honorable Robert de los Angeles 
Chairman 
Snoqualmie Indian Tribe 
P O Box 969 
Snoqualmie, WA 98065 
 
 
Subject: Sound Transit 
  West Seattle and Ballard Link Extensions Project 
  Agency Coordination Plan and Request for Concurrence with Project Schedule 
 
Dear Chairman de los Angeles: 
 
The Federal Transit Administration (FTA) and Sound Transit initiated the preparation of an 
Environmental Impact Statement (EIS) for the West Seattle and Ballard Link Extensions 
(WSBLE) Project, pursuant to the National Environmental Policy Act (NEPA) and the 
Washington State Environmental Policy Act (SEPA) in February 2019. FTA invited the 
Snoqualmie Indian Tribe to participate in the environmental review process as a participating 
agency. Since FTA did not receive a response, the Snoqualmie Indian Tribe will be included as a 
participating agency. 
 
In accordance with 23 United States Code (USC) Section 139(g)(1), FTA and Sound Transit 
have prepared the enclosed Agency and Tribal Coordination Plan. The objective of the Agency 
and Tribal Coordination Plan is to identify key coordination points to solicit continued feedback 
on the WSBLE Project during the environmental review process. The Agency and Tribal 
Coordination Plan includes a schedule in Section 5.4, Agency and Tribal Coordination Milestone 
Schedule. Pursuant to 23 USC Section 139(g)(1)(B), FTA and Sound Transit request your 
concurrence with the proposed schedule within 30 days of receipt of this letter. If FTA does not 
receive a response from your agency within the above timeframe, we will assume that you 
concur with the schedule. 
 
If you have any questions or would like to discuss any details of the Agency and Tribal 
Coordination Plan or schedule, please contact Mark Assam at FTA (206-220-4465; 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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mark.assam@dot.gov) or Lauren Swift at Sound Transit (206-398-5301; 
lauren.swift@soundtransit.org). We look forward to working with you on the WSBLE Project. 
 
Sincerely, 
 
 
 

for Linda M. Gehrke 
Regional Administrator  
 
cc: Cindy Spiry, Snoqualmie Indian Tribe 
 Steven Mullen-Moses, Snoqualmie Indian Tribe 
 Lauren Swift, Sound Transit 
 
Enclosure: West Seattle and Ballard Link Extensions Agency and Tribal Coordination Plan, 

May 2019 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
U.S. Department 
of Transportation 
Federal Transit 
Administration 

 
 
 
May 10, 2019 
 
 
 
The Honorable Shawn Yanity 
Chairman 
Stillaguamish Tribe of Indians of Washington 
PO Box 277 
Arlington, WA 98223-0277 
 
 
Subject: Sound Transit 
  West Seattle and Ballard Link Extensions Project 
  Agency Coordination Plan and Request for Concurrence with Project Schedule 
 
Dear Chairman Yanity: 
 
The Federal Transit Administration (FTA) and Sound Transit initiated the preparation of an 
Environmental Impact Statement (EIS) for the West Seattle and Ballard Link Extensions 
(WSBLE) Project, pursuant to the National Environmental Policy Act (NEPA) and the 
Washington State Environmental Policy Act (SEPA) in February 2019. FTA invited the 
Stillaguamish Tribe of Indians of Washington to participate in the environmental review process 
as a participating agency. Since FTA did not receive a response, the Stillaguamish Tribe of 
Indians of Washington will be included as a participating agency. 
 
In accordance with 23 United States Code (USC) Section 139(g)(1), FTA and Sound Transit 
have prepared the enclosed Agency and Tribal Coordination Plan. The objective of the Agency 
and Tribal Coordination Plan is to identify key coordination points to solicit continued feedback 
on the WSBLE Project during the environmental review process. The Agency and Tribal 
Coordination Plan includes a schedule in Section 5.4, Agency and Tribal Coordination Milestone 
Schedule. Pursuant to 23 USC Section 139(g)(1)(B), FTA and Sound Transit request your 
concurrence with the proposed schedule within 30 days of receipt of this letter. If FTA does not 
receive a response from your agency within the above timeframe, we will assume that you 
concur with the schedule. 
 
If you have any questions or would like to discuss any details of the Agency and Tribal 
Coordination Plan or schedule, please contact Mark Assam at FTA (206-220-4465; 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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mark.assam@dot.gov) or Lauren Swift at Sound Transit (206-398-5301; 
lauren.swift@soundtransit.org). We look forward to working with you on the WSBLE Project. 
 
Sincerely, 
 
 
 

for Linda M. Gehrke 
Regional Administrator  
 
cc: Kerry Lyste, Stillaguamish Tribe of Indians of Washington 
 Pat Stevenson, Stillaguamish Tribe of Indians of Washington 
 Lauren Swift, Sound Transit 
 
Enclosure: West Seattle and Ballard Link Extensions Agency and Tribal Coordination Plan, 

May 2019 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

JOHN A 
WITMER II

Digitally signed by 
JOHN A WITMER II 
Date: 2019.05.10 
16:37:16 -07'00'



 
U.S. Department 
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Federal Transit 
Administration 

 
 
 
May 10, 2019 
 
 
 
The Honorable Leonard Forsman 
Chairman 
Suquamish Indian Tribe of the Port Madison Reservation 
PO Box 498 
Suquamish, WA 98392-0498 
 
 
Subject: Sound Transit 
  West Seattle and Ballard Link Extensions Project 
  Agency Coordination Plan and Request for Concurrence with Project Schedule 
 
Dear Chairman Forsman: 
 
The Federal Transit Administration (FTA) and Sound Transit initiated the preparation of an 
Environmental Impact Statement (EIS) for the West Seattle and Ballard Link Extensions 
(WSBLE) Project, pursuant to the National Environmental Policy Act (NEPA) and the 
Washington State Environmental Policy Act (SEPA) in February 2019. FTA invited the 
Suquamish Indian Tribe of the Port Madison Reservation to participate in the environmental 
review process as a participating agency. Since FTA did not receive a response, the Suquamish 
Indian Tribe of the Port Madison Reservation will be included as a participating agency. 
 
In accordance with 23 United States Code (USC) Section 139(g)(1), FTA and Sound Transit 
have prepared the enclosed Agency and Tribal Coordination Plan. The objective of the Agency 
and Tribal Coordination Plan is to identify key coordination points to solicit continued feedback 
on the WSBLE Project during the environmental review process. The Agency and Tribal 
Coordination Plan includes a schedule in Section 5.4, Agency and Tribal Coordination Milestone 
Schedule. Pursuant to 23 USC Section 139(g)(1)(B), FTA and Sound Transit request your 
concurrence with the proposed schedule within 30 days of receipt of this letter. If FTA does not 
receive a response from your agency within the above timeframe, we will assume that you 
concur with the schedule. 
 
If you have any questions or would like to discuss any details of the Agency and Tribal 
Coordination Plan or schedule, please contact Mark Assam at FTA (206-220-4465; 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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mark.assam@dot.gov) or Lauren Swift at Sound Transit (206-398-5301; 
lauren.swift@soundtransit.org). We look forward to working with you on the WSBLE Project. 
 
Sincerely, 
 
 
 

for Linda M. Gehrke 
Regional Administrator  
 
cc: Alison O’Sullivan, Suquamish Indian Tribe of the Port Madison Reservation 
 Rich Brooks, Suquamish Indian Tribe of the Port Madison Reservation 
 Dennis Lewarch, Suquamish Indian Tribe of the Port Madison Reservation 
 Lauren Swift, Sound Transit 
 
Enclosure: West Seattle and Ballard Link Extensions Agency and Tribal Coordination Plan, 

May 2019 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

JOHN A 
WITMER II

Digitally signed by 
JOHN A WITMER II 
Date: 2019.05.10 
16:39:33 -07'00'



 
U.S. Department 
of Transportation 
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Administration 

 
 
 
May 10, 2019 
 
 
 
The Honorable Marie Zackuse 
Chairwoman 
Tulalip Tribes of Washington 
6406 Marine Drive Northwest 
Tulalip, WA 98271 
 
 
Subject: Sound Transit 
  West Seattle and Ballard Link Extensions Project 
  Agency Coordination Plan and Request for Concurrence with Project Schedule 
 
Dear Chairwoman Zackuse: 
 
The Federal Transit Administration (FTA) and Sound Transit initiated the preparation of an 
Environmental Impact Statement (EIS) for the West Seattle and Ballard Link Extensions 
(WSBLE) Project, pursuant to the National Environmental Policy Act (NEPA) and the 
Washington State Environmental Policy Act (SEPA) in February 2019. FTA invited the Tulalip 
Tribes of Washington to participate in the environmental review process as a participating 
agency. Since FTA did not receive a response, the Tulalip Tribes of Washington will be included 
as a participating agency. 
 
In accordance with 23 United States Code (USC) Section 139(g)(1), FTA and Sound Transit 
have prepared the enclosed Agency and Tribal Coordination Plan. The objective of the Agency 
and Tribal Coordination Plan is to identify key coordination points to solicit continued feedback 
on the WSBLE Project during the environmental review process. The Agency and Tribal 
Coordination Plan includes a schedule in Section 5.4, Agency and Tribal Coordination Milestone 
Schedule. Pursuant to 23 USC Section 139(g)(1)(B), FTA and Sound Transit request your 
concurrence with the proposed schedule within 30 days of receipt of this letter. If FTA does not 
receive a response from your agency within the above timeframe, we will assume that you 
concur with the schedule. 
 
If you have any questions or would like to discuss any details of the Agency and Tribal 
Coordination Plan or schedule, please contact Mark Assam at FTA (206-220-4465; 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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mark.assam@dot.gov) or Lauren Swift at Sound Transit (206-398-5301; 
lauren.swift@soundtransit.org). We look forward to working with you on the WSBLE Project. 
 
Sincerely, 
 
 
 

for Linda M. Gehrke 
Regional Administrator  
 
cc: Kurt Nelson, Tulalip Tribes of Washington 
 Richard Young, Tulalip Tribes of Washington 
 Lauren Swift, Sound Transit 
 
Enclosure: West Seattle and Ballard Link Extensions Agency and Tribal Coordination Plan, 

May 2019 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

JOHN A 
WITMER II

Digitally signed by 
JOHN A WITMER II 
Date: 2019.05.10 
16:41:36 -07'00'
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May 10, 2019 
 
 
 
The Honorable JoDe Goudy 
Chairman 
Confederated Tribes and Bands of the Yakama Nation 
PO BOX 151 
Toppenish, WA 98948 
 
 
Subject: Sound Transit 
  West Seattle and Ballard Link Extensions Project 
  Agency Coordination Plan and Request for Concurrence with Project Schedule 
 
Dear Chairman Goudy: 
 
The Federal Transit Administration (FTA) and Sound Transit initiated the preparation of an 
Environmental Impact Statement (EIS) for the West Seattle and Ballard Link Extensions 
(WSBLE) Project, pursuant to the National Environmental Policy Act (NEPA) and the 
Washington State Environmental Policy Act (SEPA) in February 2019. FTA invited the 
Confederated Tribes and Bands of the Yakama Nation to participate in the environmental review 
process as a participating agency. Since FTA did not receive a response, the Confederated Tribes 
and Bands of the Yakama Nation will be included as a participating agency. 
 
In accordance with 23 United States Code (USC) Section 139(g)(1), FTA and Sound Transit 
have prepared the enclosed Agency and Tribal Coordination Plan. The objective of the Agency 
and Tribal Coordination Plan is to identify key coordination points to solicit continued feedback 
on the WSBLE Project during the environmental review process. The Agency and Tribal 
Coordination Plan includes a schedule in Section 5.4, Agency and Tribal Coordination Milestone 
Schedule. Pursuant to 23 USC Section 139(g)(1)(B), FTA and Sound Transit request your 
concurrence with the proposed schedule within 30 days of receipt of this letter. If FTA does not 
receive a response from your agency within the above timeframe, we will assume that you 
concur with the schedule. 
 
If you have any questions or would like to discuss any details of the Agency and Tribal 
Coordination Plan or schedule, please contact Mark Assam at FTA (206-220-4465; 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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mark.assam@dot.gov) or Lauren Swift at Sound Transit (206-398-5301; 
lauren.swift@soundtransit.org). We look forward to working with you on the WSBLE Project. 
 
Sincerely, 
 
 
 

for Linda M. Gehrke 
Regional Administrator  
 
cc: Philip Rigdon, Confederated Tribes and Bands of the Yakama Nation 
 Johnson Meninick, Confederated Tribes and Bands of the Yakama Nation 
 Lauren Swift, Sound Transit 
 
Enclosure: West Seattle and Ballard Link Extensions Agency and Tribal Coordination Plan, 

May 2019 
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Allyson Brooks 
State Historic Preservation Officer 
Washington Department of Archaeology and Historic Preservation 
PO Box 48343 
Olympia, WA 98504-8343 
 
 
Subject: Sound Transit 
  West Seattle and Ballard Link Extensions Project 
  Agency Coordination Plan and Request for Concurrence with Project Schedule 
 
Dear Dr. Brooks: 
 
The Federal Transit Administration (FTA) and Sound Transit initiated the preparation of an 
Environmental Impact Statement (EIS) for the West Seattle and Ballard Link Extensions 
(WSBLE) Project, pursuant to the National Environmental Policy Act (NEPA) and the 
Washington State Environmental Policy Act (SEPA) in February 2019. FTA invited the 
Department of Archaeology and Historic Preservation to participate in the environmental review 
process as a participating agency. Thank you for your response accepting this invitation. 
 
In accordance with 23 United States Code (USC) Section 139(g)(1), FTA and Sound Transit 
have prepared the enclosed Agency and Tribal Coordination Plan. The objective of the Agency 
and Tribal Coordination Plan is to identify key coordination points to solicit continued feedback 
on the WSBLE Project during the environmental review process. The Agency and Tribal 
Coordination Plan includes a schedule in Section 5.4, Agency and Tribal Coordination Milestone 
Schedule. Pursuant to 23 USC Section 139(g)(1)(B), FTA and Sound Transit request your 
concurrence with the proposed schedule within 30 days of receipt of this letter. If FTA does not 
receive a response from your agency within the above timeframe, we will assume that you 
concur with the schedule. 
 
If you have any questions or would like to discuss any details of the Agency and Tribal 
Coordination Plan or schedule, please contact Mark Assam at FTA (206-220-4465; 
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Alaska, Idaho, Oregon, 
Washington 
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Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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mark.assam@dot.gov) or Lauren Swift at Sound Transit (206-398-5301; 
lauren.swift@soundtransit.org). We look forward to working with you on the WSBLE Project. 
 
Sincerely, 
 
 
 

for Linda M. Gehrke 
Regional Administrator  
 
cc: Lauren Swift, Sound Transit 
 Dennis Wardlaw, Department of Archaeology and Historic Preservation 
 
Enclosure: West Seattle and Ballard Link Extensions Agency and Tribal Coordination Plan, 

May 2019 
 
 
 
 
 
 
 
 
 
 

JOHN A 
WITMER II

Digitally signed by 
JOHN A WITMER II 
Date: 2019.05.10 
16:15:52 -07'00'



From: Green, Erin
To: Cecile@duwamishtribe.org
Cc: Swift, Lauren; Assam, Mark (FTA); Costanza, Ann
Subject: West Seattle and Ballard Link Extensions Agency Coordination Plan
Date: Friday, May 10, 2019 4:23:00 PM
Attachments: WSBLE Agency Coordination Plan 20190510.pdf
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Chairwoman Hansen:
The Federal Transit Administration (FTA) and Sound Transit initiated the preparation of an
 Environmental Impact Statement (EIS) for the West Seattle and Ballard Link Extensions (WSBLE)
 Project, pursuant to the National Environmental Policy Act (NEPA) and the Washington State
 Environmental Policy Act (SEPA) in February 2019. At that time, Sound Transit invited the Duwamish
 Tribe to participate in the environmental review process as a participating or cooperating agency.
 
In accordance with 23 United States Code (USC) Section 139(g)(1), FTA and Sound Transit have
 prepared the attached Agency and Tribal Coordination Plan. The objective of the Agency and Tribal
 Coordination Plan is to identify key coordination points to solicit continued feedback on the WSBLE
 Project during the environmental review process. The Agency and Tribal Coordination Plan includes
 a schedule in Section 5.4, Agency and Tribal Coordination Milestone Schedule. Pursuant to 23 USC
 Section 139(g)(1)(B), FTA and Sound Transit request your concurrence with the proposed schedule

 by June 10th. If we do not receive a response from your agency within the above timeframe, we will
 assume that you concur with the schedule.
 
If you have any questions or would like to discuss any details of the WSBLE Project, Agency and
 Tribal Coordination Plan, or schedule, please contact Lauren Swift at Sound Transit (206-398-5301;
 lauren.swift@soundtransit.org) or Mark Assam at FTA (206-220-4465; mark.assam@dot.gov).
 
Thank you,
Erin
 
Erin Green
Senior Environmental Planner
Environmental Affairs and Sustainability
Sound Transit
(206) 398-5464
 
Connect with us
facebook.com/SoundTransit
twitter.com/SoundTransit
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1 INTRODUCTION 
The Federal Transit Administration (FTA) and Sound Transit have developed this Agency and 
Tribal Coordination Plan in accordance with 23 U.S. Code (USC) Section 139(g)(1) with the 
objective of identifying key coordination points to allow for continued feedback from agencies 
and tribes on the West Seattle and Ballard Link Extensions (WSBLE) during the environmental 
review process. This plan provides a summary of the roles of agencies and tribes and how FTA 
and Sound Transit will seek their input into the planning and analysis of the WSBLE 
alternatives, draft EIS, and associated technical reports. This plan will be updated as needed, 
reacting to feedback and project changes. It is intended for use in parallel with the West Seattle 
and Ballard Link Extensions Community Engagement Guide, which will guide the public 
involvement process for the project. 


The purpose of this plan is to effectively support participating agencies, cooperating agencies, 
and tribal participation in the identification, analysis, and evaluation of the WSBLE alternatives 
throughout the alternatives development and environmental review processes. The plan outlines 
activities that have taken place and will take place during the joint National Environmental Policy 
Act (NEPA) and State Environmental Policy Act (SEPA) environmental review processes. The 
environmental process began with early scoping under SEPA to inform the alternatives 
development process and will end with a Final Environmental Impact Statement (EIS) and 
Record of Decision (ROD). As required by 23 USC Section 139(d)(8)(A), to the maximum extent 
practicable and consistent with federal law, all federal permits and reviews shall rely on the EIS 
prepared for this project. 


This plan includes the following sections: 


1.0 Introduction 


2.0 Agency and Tribal Coordination Goals  


3.0 Project Description 


4.0 Range of Agency and Tribal Involvement 


5.0 Agency and Tribal Coordination Process 
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2 AGENCY AND TRIBAL COORDINATION GOALS  
The purpose of this plan is to effectively support cooperating and participating agency and tribal 
participation in the identification, analysis, and evaluation of the WSBLE alternatives throughout 
the alternatives development and environmental review processes. The following goals help to 
define and structure the approaches in engaging agency and tribal involvement. Each goal is 
followed up by the actions FTA and Sound Transit will take to meet the goal.  


Goal 1:  


Sound Transit and agency roles and responsibilities are clearly defined and agreed to. 


Action:  


 Ensure agency roles and associated time commitments are understood and agreed to within 
the schedule for environmental review. 


Goal 2:  


Facilitate the open exchange of information, ideas, and concerns about the project, its potential 
impacts, and appropriate minimization and mitigation among FTA, Sound Transit, tribes, 
cooperating agencies, and participating agencies about the project. 


Action: 


 Engage cooperating and participating agencies and tribes regarding the scoping of effects to 
be evaluated, alternatives to be considered, design development, and mitigation measures. 


 Coordinate with agencies and tribes based on the positive relationships FTA and Sound 
Transit has developed to date and enhance those relationships through this project. 


 Identify issues and concerns specific to the project that could affect an agency approval or 
permit decision. Clarify regulatory requirements and necessary timing for FTA and Sound 
Transit to gain agency approval. 


 Identify tribal concerns and incorporate tribal interests into the process prior to decision-
making. 


Goal 3:  


Stay on schedule by encouraging agencies to identify substantial design changes in early 
project stages.  


Action: 


 Reach a solution on potential design changes stemming from agency and tribal feedback 
and concerns during project development, design, and mitigation through early and 
continuous communication throughout the process. 
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Goal 4:  


Provide agencies with information to facilitate agency and tribe understanding of the alternatives 
and associated issues. 


Actions:  


 Inform agencies and tribes of what FTA and Sound Transit are proposing and provide 
opportunities to reflect on impacts and minimization and mitigation efforts prior to decision-
making. 


 Inform agencies and tribes of FTA and Sound Transit’s interests, issues, needs, 
opportunities, and limitations. 


 Request information about agency and tribal interests, issues, needs, opportunities, and 
limitations. 


Goal 5:  


Proactively meet all statutory and regulatory requirements of participating and cooperating 
agencies to advance the project.  


Action:  


 Proactively collaborate with agencies so that approvals do not delay the project schedule. 







West Seattle and Ballard Link Extensions 


Page 3-1 | AE 0036-17 | Agency/Tribal Coordination Plan May 2019 


3 PROJECT DESCRIPTION 
The Sound Transit 3 (ST3) Plan, which voters approved funding for in 2016, included a 
representative project that identified the mode, corridor, and station areas for the WSBLE. It 
also informed the project’s cost, schedule, and operating needs.  


Three light rail transit (LRT) alternatives have been identified for scoping for the WSBLE project. 
The mode and corridor served for the proposed project were identified through the years-long 
planning process for the Sound Transit Regional Transit Long-Range Plan and ST3 Plan. The 
three LRT alternatives were developed through an alternatives development process which built 
off of the Regional Transit Long-Range Plan and ST3 planning work. Sound Transit developed 
an initial range of alternatives from agency, tribe, and public input during the SEPA early 
scoping process (February 2 through March 5, 2018). The project Elected Leadership Group 
(ELG), a comprehensive group of elected officials that represent the service corridor, and the 
Stakeholder Advisory Group (SAG), an advisory group consisting of members of the community 
appointed by the ELG, then recommended how to narrow and refine these alternatives based 
on additional analysis and community, agency, and tribal input. Each LRT alternative is 
approximately 11.8 miles and includes fourteen stations that serve the following areas: Alaska 
Junction, Avalon, Delridge, SODO, the sports stadiums, International District/Chinatown, 
Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, Interbay and 
Ballard.  


In West Seattle, the alternatives include several elevated and tunnel station options in the 
Alaska Junction area in the vicinity of SW Alaska Street on either 41st Avenue SW, 42nd Avenue 
SW, or 44th Avenue SW. From the Alaska Junction, the alternatives travel east in either an 
elevated or tunnel configuration with elevated or tunnel station options at Avalon, and continue 
in an elevated configuration along SW Genesee Street with an elevated station in Delridge 
along or west of Delridge Way SW. The alternatives then cross the Duwamish Waterway on a 
high level fixed bridge parallel to the existing West Seattle Bridge on either the north or south 
side. The alternatives continue east in an elevated configuration before turning north following 
the alignment of the E3 Busway to a new elevated or at-grade SODO station and an at-grade 
Stadium station and connect to the existing downtown Seattle transit tunnel (DSTT). 


A new downtown tunnel would begin in the vicinity of the Stadium station, it would head north 
with alignments under 4th Avenue S or 5th Avenue S through the International District/Chinatown 
and then travel northwest along 5th Avenue or 6th Avenue through Midtown and Westlake. The 
alternatives would then continue in a tunnel configuration along Westlake Ave N to South Lake 
Union with a station near Denny Way before turning northwest with a station on Aurora Avenue 
N between Harrison and Roy streets. The alternatives would continue in the tunnel towards the 
Seattle Center with a station on either Republican or Mercer streets. The alternatives would 
then turn north and begin to transition to at-grade or elevated configurations to serve a Smith 
Cove station along Elliott Ave W. From the Smith Cove Station, the alternatives either continue 
in an elevated configuration along 15th Avenue W or transition to at-grade along the east side of 
the Burlington Northern Santa Fe (BNSF) railway tracks to a station in Interbay near W Dravus 
Street. From the Interbay station, one alternative would continue in an elevated alignment along 
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15th Ave W and cross Salmon Bay with a movable bridge. The other alternatives transition to the 
east of 15th Avenue W and cross Salmon Bay with a high level fixed bridge or tunnel. Station 
options in Ballard include elevated and tunnel stations near NW Market Street on 15th Avenue 
NW or 14th Avenue NW.   


Exhibit 3-1 shows the draft range of alternatives provided to agencies during EIS scoping in 
February 2019. The build alternatives could also include transit related roadway, bicycle, 
maritime, and pedestrian projects by Sound Transit or others. FTA and Sound Transit may also 
examine several design options and potential minimum operable segments for the proposed 
alternatives. In addition to build alternatives to be identified for inclusion in environmental 
review, FTA and Sound Transit will also evaluate a no-build alternative, as required under 
NEPA, that serves as a baseline against which to assess the impacts of the proposed 
alternatives. 


Both extensions would connect to existing Link service (West Seattle in 2030 and Ballard in 
2035). The Ballard Link Extension would connect to the existing Central Link line south of the 
new tunnel and would continue south to Tacoma. The West Seattle Link Extension would 
connect to the existing Central Link line south of the existing Downtown Seattle Transit Tunnel 
(DSTT) light rail tunnel, and would continue north to Lynnwood and Everett.  


3.1 Study Area Context 


The WSBLE will provide fast, reliable light rail connections to dense residential and job centers 
throughout the region, while the new downtown Seattle light rail tunnel will provide capacity for 
the entire regional system to operate efficiently. The study area includes several PSRC-
designated Regional Growth Centers, including Seattle Central Business District, South Lake 
Union, and Uptown, and PSRC-designated Manufacturing/Industrial Centers, including 
Duwamish and Ballard-Interbay. It also includes neighborhoods designated as Urban Villages 
by the City of Seattle, including West Seattle Junction and Ballard. These designations indicate 
that these areas will continue to increase in residential and/or employment density over the next 
20 years or more.  


Existing local transit connections in the corridor include bus, light rail, and monorail. The King 
County Metro RapidRide C bus line currently provides service between West Seattle and 
downtown Seattle, while the RapidRide D bus line provides service between Ballard and 
downtown Seattle. Other local bus service is also present in the corridor. The South Lake Union 
Streetcar connects Westlake with South Lake Union, and the First Hill Streetcar connects 
Pioneer Square and the International District/Chinatown with First Hill and Capitol Hill. A future 
Center City Connector Streetcar would travel from Westlake to Pioneer Square though 
downtown Seattle along First Avenue and link the two existing streetcar lines. The Monorail 
provides a connection between Westlake and Seattle Center. 


Regional transit service in the corridor includes regional bus service, light rail, commuter rail, 
and Amtrak service. Light rail operates between Angle Lake in the City of SeaTac and the 
University of Washington, traveling through the DSTT. Extensions of light rail are planned or 
under construction north to Lynnwood, east to Bellevue and Redmond, and south to Federal 
Way. It is anticipated that these extensions will be operational before the WSBLE.  
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Exhibit 3-1. Project Area Map 
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The Sounder station near Pioneer Square provides commuter rail service north to Everett and 
south to Tacoma/Lakewood. Amtrak train service is also available near Pioneer Square at King 
Street Station.  


3.2 Background 
Since its creation in 1996 with voter approval of Sound Move, Sound Transit continues to move 
the region’s mass transit system forward. Exhibit 3-2 shows regional transit planning that has 
occurred over the years. Sound Move included implementation of the Central Link light rail 
system, which provided service between SeaTac, downtown Seattle, and the University of 
Washington. The second phase of investments, the Sound Transit 2 (ST2) System Plan, was 
subsequently approved by voters in 2008 and further extended light rail. It included light rail 
extensions from downtown Seattle to Bellevue and Redmond to the east and Northgate and 
Lynnwood to the north, and from Sea-Tac south to Federal Way. 


 
 


Exhibit 3-2. Regional Transit Planning  
 


In 2013, Sound Transit began planning for the next phase of investments to follow ST2. This 
work included updating Sound Transit’s Regional Transit Long-Range Plan and associated 
environmental review under SEPA. Following system planning work to detail, evaluate, and 
prioritize the next round of regional transit system expansion, voters in 2016 authorized funding 
to extend the regional light rail system to West Seattle and Ballard as part of the ST3 Plan. The 
ST3 Plan also extends light rail east to Issaquah and south Kirkland, north to Everett, and south 
to the Tacoma Dome. 


3.3 Preliminary Project Purpose Statement 
The purpose of the WSBLE project is to expand the Link light rail system from downtown Seattle 
to West Seattle and Ballard, to make appropriate community investments to improve mobility, 
and to increase capacity and connectivity for regional connections in order to: 


 Provide high quality rapid, reliable, and efficient light rail transit service to communities in the 
project corridor as defined through the local planning process and reflected in the ST3 Plan 
(Sound Transit 2016)  
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 Improve regional mobility by increasing connectivity and capacity through downtown Seattle 
to meet projected transit demand 


 Connect regional centers as described in adopted regional and local land use, 
transportation, and economic development plans and Sound Transit’s Regional Transit 
Long-Range Plan Update (Sound Transit 2014) 


 Implement a system that is technically and financially feasible to build, operate, and 
maintain  


 Expand mobility for the corridor and region’s residents, which include transit-dependent, 
low-income, and minority populations  


 Encourage equitable and sustainable urban growth in station areas through support of 
transit-oriented development and multimodal integration in a manner that is consistent with 
local land use plans and policies, including Sound Transit’s Transit Oriented Development 
and Sustainability policies 


 Encourage convenient and safe non-motorized access to stations, such as bicycle and 
pedestrian connections consistent with Sound Transit’s System Access Policy 


 Preserve and promote a healthy environment and economy by minimizing adverse impacts 
on the natural, built, and social environments through sustainable practices  


3.4 Summary of Project Need 
The project is needed because: 


 When measured using national standards, existing transit routes between downtown 
Seattle, West Seattle, and Ballard currently operate with poor reliability. Roadway 
congestion in the project corridor will continue to degrade transit performance and reliability, 
as the city is expected to add 70,000 residential units and 115,000 jobs by 2035, without any 
major expansions in roadways. 


 Increased ridership from regional population and employment growth will increase 
operational frequency in the existing DSTT, requiring additional tunnel capacity.  


 Puget Sound Regional Council (PSRC), the regional metropolitan planning organization, 
and local plans call for High Capacity Transit (HCT) in the corridor consistent with VISION 
2040 (PSRC 2009) and Sound Transit’s Regional Transit Long-Range Plan Update (Sound 
Transit 2014).  


 The region’s citizens and communities, including transit-dependent residents and low-
income and minority population, need long-term regional mobility and multimodal 
connectivity as called for in the Washington State Growth Management Act. 


 Regional and local plans call for increased residential and/or employment density at and 
around HCT stations, and increased options for multimodal access. 


 Environmental and sustainability goals of the state and region, as established in Washington 
state law and embodied in PSRC’s VISION 2040 and 2018 Regional Transportation Plan, 
include reducing greenhouse gas emissions by decreasing vehicle miles traveled. 
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3.5 Summary of Alternatives Development and Environmental 
Process 


Throughout the SEPA early scoping and EIS scoping periods, FTA and Sound Transit have 
provided multiple opportunities for agency, tribal, and public involvement in defining the project 
purpose and need, the range of alternatives to be considered, and areas of concern within the 
study area. After considering the alternatives development results, stakeholder and elected 
leadership group recommendations, and comments received during the scoping period, FTA 
and Sound Transit will consider which alternatives should be carried forward into the EIS. In 
coordination with FTA, the Board will then identify a preferred alternative and other alternatives 
to study in the Draft EIS. After the Draft EIS, the public, agencies, and tribes will have an 
opportunity to provide input on the impact analysis and the alternatives analyzed. After 
publication of the Final EIS, the Board will select the project to be built and related facilities to be 
carried forward for final design and construction. This decision is coordinated with FTA and its 
preparation of the ROD. Exhibit 3-3 shows the general steps in this process. 


 
Exhibit 3-3. ST3 Project Development Process 


 


The WSBLE will require an EIS level of review pursuant to 42 USC 4332(c) (NEPA). In addition 
to meeting federal requirements, the EIS will provide a state-level environmental review 
pursuant to Revised Code of Washington (RCW) 43.21C (SEPA). The WSBLE EIS process will 
proceed consistent with 23 CFR 771, Environmental Impact and Related Procedures for the 
U.S. Department of Transportation and consistent with Washington Administrative Code (WAC) 
Chapter 197-11, SEPA Rules. FTA and Sound Transit will  complete the alternatives 
development process and environmental review through the following key milestones:  
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 Alternatives development: The ST3 
representative project was used as a starting 
point for the alternatives development process. 
The alternatives development process examined 
the representative project and further refined the 
specific route, station locations, and other project 
elements based on public engagement, agency 
input, tribal input, and technical analysis to help 
inform alternatives to evaluate in the EIS. In this 
phase, alternatives that met the project draft 
purpose and need were compared against each 
other by defining and applying measurable 
criteria. Sound Transit conducted a three-tier 
alternatives development evaluation process 
using increasing levels of detailed evaluation 
criteria and measures. In coordination with FTA, the 
Board will consider the results of the evaluation, recommendations from an elected 
leadership group and stakeholder advisory group, comments from agencies and tribes, and 
public comments in identifying a Preferred Alternative and other reasonable alternatives to 
study in the EIS.  


 SEPA Early scoping: Early scoping is not 
required, but Sound Transit chose to engage in 
SEPA early scoping to involve and solicit input 
from the public and agencies as early as possible 
on the project draft purpose and need, the 
representative project, other alternatives, and the 
transportation and community impacts and benefits to consider in developing alternatives. 
Early scoping was conducted under SEPA rules regarding expanded scoping (Washington 
Administrative Code [WAC] 197‐11‐410). 


o Sound Transit conducted SEPA early scoping from February 2 to March 5, 2018. The 
Early Scoping Summary Report describes the early scoping process and provides a 
summary of comments received from the public and agencies. A copy of the Early 
Scoping Summary Report, which includes a summary of agency comments received 
during the comment period, is accessible in the document archive portion of the project 
website:  www.soundtransit.org/WSBLink. 


 EIS scoping process: FTA and Sound Transit have taken the following steps to complete 
the EIS scoping process under NEPA and SEPA: 


o Published a Notice of Intent (NOI) in the Federal Register and a Determination of 
Significance in the SEPA Register, and provided public notice of EIS scoping through its 
website, post cards, social media, advertisements in local newspapers, an email list 
serve, and community blogs. These notices included the dates and times of the scoping 
meetings. 


Sound Transit Board 
The Board is an 18-member panel of 
representatives from each of the three 
county funding districts that support the 
development of cross-county commuter 
services. 


Sound Transit 3 Plan 
The ST3 Plan is Sound Transit’s long-
range plan for system expansion. In 
summer 2015, thousands of people 
commented on a Draft Priority Project 
List, which was used to develop the Draft 
ST3 Plan. The public commented on the 
Draft ST3 Plan from March 29 through 
May 2, 2016. Sound Transit received 
2,320 written comments and engaged 
with more than 1,250 attendees at seven 
open houses. The agency received 
34,706 responses to an online survey. 
Public input was used in the 
development of the Final ST3 Plan and 
representative project list. Voters 
approved funding for the plan in 
November 2016. 
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o Provided opportunities for public input on the project purpose and need, range of
alternatives, and issues to be addressed in the EIS through the project website and both
online and in-person open houses. Written comments were also accepted via mail or
email. The results of the alternatives development evaluation were available during
scoping to provide information on the range of alternatives previously considered.


o Provided opportunities for agency and tribal input on the project purpose and need,
range of alternatives, and issues to be addressed in the EIS through an agency and
tribal scoping meeting. The range of agency and tribal involvement is further described
in Chapter 3 of this document.


 EIS process: Pursuant to 23 CFR 771 and RCW 43.21C, FTA and Sound Transit will take
the following steps to complete the EIS process:


o Consider alternatives to study in the EIS.


o Identify a Preferred Alternative and other alternatives to study in the EIS.


o Prepare a Draft EIS.


o Solicit comments during a Draft EIS comment period.


o Prepare a Final EIS and respond to comments on the Draft EIS.


o Select the project to be built.


o Meet with agencies and tribes throughout the process as needed.


 Record of Decision: After publication of the Final EIS, FTA is expected to issue a ROD that 
will present the basis for the decision on the project and summarize any mitigation measures 
incorporated into the project. 


Exhibit 3-4 shows the proposed schedule for the WSBLE alternatives development and 
environmental review process, including the milestones listed above and where the 
environmental review is in this timeline.
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4 RANGE OF AGENCY AND TRIBAL INVOLVEMENT 
NEPA emphasizes the importance of agency and tribal coordination early in the environmental 
evaluation process. Three categories of agency participation have been delineated to facilitate 
this coordination: lead agencies, cooperating agencies, and participating agencies 


Appendix A includes an environmental review checklist prepared to identify potential natural, 
cultural, and historic resources in the project area and inform agency involvement per 23 U.S.C. 
139.   


4.1 Lead Agency 
FTA is the lead federal agency under NEPA. Sound Transit is the lead agency under SEPA. 
FTA and Sound Transit have invited the appropriate agencies to be cooperating and 
participating agencies during the EIS scoping process.  


4.2 Cooperating Agencies 
Cooperating agencies, per NEPA (40 CFR 1501.6 and 40 CFR 1508.5), are agencies with 
jurisdiction or special expertise with respect to any environmental issues that should be 
addressed in the EIS. Cooperating agencies are responsible for developing information, 
preparing environmental analyses, and making available staff support to enhance the lead 
agency’s interdisciplinary capability. Table 4-1 identifies the agencies FTA and Sound Transit 
invited to be cooperating agencies, why they are identified as such, and their response to the 
invitation to become a cooperating agency.  


Table 4-1 Cooperating Agencies 


Agency Role 
Anticipated 


Permits/Approvals  
(if applicable) 


Response to 
Cooperating 
Agency Invitation 


Federal  


U.S. Army 
Corps of 
Engineers 


Agency with jurisdiction   Clean Water Act, Section 
404 


 Rivers and Harbors Act, 
Section 10 


 33 U.S.C. 408 (Section 
408 Review) 


Accepted 


U.S. Coast 
Guard 


Agency with jurisdiction, 
special expertise on 
navigable waterways 


 Coast Guard Bridge 
Permit 


Accepted 


Regional  
King County 
(Multiple 
Departments)  


Agency with jurisdiction, 
property owner, special 
expertise regarding county 
facilities and operations 


Not applicable Accepted 
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Agency Role 
Anticipated 


Permits/Approvals  
(if applicable) 


Response to 
Cooperating 
Agency Invitation 


Local  
City of Seattle 
(Multiple 
Departments) 


Agency with jurisdiction, 
property owner, special 
expertise on city facilities 
and operations  


 Master Use Permit 
 Critical Areas Permit 
 Shoreline Permit 
 Street Use Permit 


Accepted 


 


4.3 Participating Agencies 
Participating agencies, per NEPA (23 U.S.C. 139), are identified by the lead agency and include 
federal and non-federal agencies that may have an interest in the project but who are not a lead 
or cooperating agency. Additionally, in implementing SEPA, appropriate agencies must be 
consulted in the EIS process as required by WAC 197-11-502. Participating agencies are 
responsible for providing comments, responses, studies, or methodologies on those areas 
within the special expertise or jurisdiction of the agency. Participating agencies are also 
expected to use the environmental process to address any environmental issues of concern to 
the agency. Table 4-2 identifies the agencies invited to be participating agencies, why they are 
identified as such, and their response to the invitation to be a participating agency.  


Table 4-2 Participating Agencies 


Agency Role Permits/Approvals  
(if applicable) 


Response to 
Participating 


Agency 
Invitation 


Federal  
Advisory Council on 
Historic Preservation 


Special expertise on 
historic resources 


Not applicable Declined 


Bureau of Indian Affairs  Special expertise on 
Native American 
interests 


Not applicable No response 


Federal Aviation 
Administration 


Agency with 
jurisdiction  


Airspace Obstruction 
Evaluation 


No response 


Federal Emergency 
Management Agency 


Special expertise on 
regulated floodplains 


Not applicable No response 


Federal Highway 
Administration 


Agency with 
jurisdiction, special 
expertise on U.S. 
highways 


Not applicable  Accepted 


Federal Railroad 
Administration 


Special expertise on 
railroads 


Not applicable Accepted 


Federal Motor Carrier 
Safety Administration 


Special expertise on 
vehicle safety 


Not applicable No response 







West Seattle and Ballard Link Extensions 


Page 4-3 | AE 0036-17 | Agency/Tribal Coordination Plan May 2019 


Agency Role Permits/Approvals  
(if applicable) 


Response to 
Participating 


Agency 
Invitation 


Federal Protective 
Service 


Tenant on property in 
study area, provides 
security for federal 
agency offices in study 
area 


Not applicable No response 


Federal Bureau of 
Investigation 


Tenant on property in 
study area 


Not applicable No response 


Northwest Seaport 
Alliance  


Property owner, 
special expertise on 
freight movement 


Not applicable Accepted 


U.S. Department of 
Interior/National Park 
Service 


Agency with 
jurisdiction 


Section 4(f) review No response 


U.S. Fish and Wildlife 
Service  


Special expertise on 
fish and wildlife 
(Endangered Species 
Act consultation) 


Endangered Species Act, 
Section 7 Consultation 


No response 


U.S. Environmental 
Protection Agency 


Special expertise on 
multiple environmental 
resources 
(environmental review, 
consulting party for 
work within Harbor 
Island Superfund site) 


Coordination on Record of 
Decision for Harbor Island 
Superfund Site 


Accepted 


U.S. Department of 
Housing and Urban 
Development 


Special expertise on 
affordable housing 


Not applicable No response 


U.S. Department of 
Homeland Security 


Special expertise on 
security 


Not applicable No response 


U.S. Government 
Services Administration 


Property owner Not applicable No response 


U.S. Postal Service Property owner, 
interested party 


Not applicable Accepted 


Maritime Administration Special expertise on 
maritime interests 


Not applicable No response 


National Oceanic and 
Atmospheric 
Administration Fisheries  


Agency with 
jurisdiction, special 
expertise on marine 
biological resources 


 Endangered Species Act, 
Section 7 Consultation 


 Magnuson-Stevens Act 
Consultation 


 Marine Mammal 
Protection Action 
Consultation 


No response 
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Agency Role Permits/Approvals  
(if applicable) 


Response to 
Participating 


Agency 
Invitation 


State 
Washington State 
Department of 
Archaeology and Historic 
Preservation  


Special expertise on 
archaeology and 
historic resources 


National Historic 
Preservation Act, Section 
106 Consultation 


Accepted 


Washington Department 
of Ecology 


Agency with 
jurisdiction, special 
expertise on multiple 
environmental 
resources (air quality, 
water quality, 
contaminated sites) 


 Coordination on Record 
of Decision for Harbor 
Island Superfund Site 


 Coastal Zone 
Management 
Consistency Certification 


 Clean Water Act Section 
402, National Pollutant 
Discharge Elimination 
System Stormwater 
Discharge Permit 


 Clean Water Act Section 
401, Water Quality 
Certification 


 Wastewater Discharge 
Permit 


 Underground Storage 
Tank 30-day notice 


 Notice of Construction 
(Air Quality) 


Accepted 


Washington Department 
of Fish and Wildlife 


Agency with 
jurisdiction, special 
expertise on fish and 
wildlife 


Hydraulic Project Approval No response 


Washington Department 
of Natural Resources 


Agency with 
jurisdiction, special 
expertise on natural 
resources  


Aquatic Lease  No response 


Washington State 
Recreation and 
Conservation Office  


Agency with 
jurisdiction, special 
expertise on park 
funding 


Section 6(f) review Accepted 


Washington State 
Department of 
Transportation 


Agency with 
jurisdiction, special 
expertise on highways 


Airspace Lease No response 


Washington Department 
of Children, Youth, and 
Families 


Tenant on property in 
study area 


Not applicable No response 







West Seattle and Ballard Link Extensions 


Page 4-5 | AE 0036-17 | Agency/Tribal Coordination Plan May 2019 


Agency Role Permits/Approvals  
(if applicable) 


Response to 
Participating 


Agency 
Invitation 


Regional  
Puget Sound Clean Air 
Agency 


Agency with 
jurisdiction, special 
expertise on air quality 


Notice of Construction (Air 
Quality) 


No response 


Puget Sound Regional 
Council 


Special expertise on 
regional growth 


Not applicable Accepted 


Local  
Port of Seattle Property owner, 


special expertise on 
freight movement 


Not applicable Accepted 


4.4 Tribal Coordination and Consultation 
There are three primary topic areas for tribal involvement in the project: treaty rights, cultural 
resources, environmental review, and related consultations under the Endangered Species Act 
and National Historic Preservation Act. Tribes with court-adjudicated treaty rights will be 
involved in treaty discussions: the two tribes with treaty rights in the project area are the 
Muckleshoot Indian Tribe and the Suquamish Tribe of the Port Madison Reservation. Federally 
and non-federally recognized tribes with an interest in the project area may participate in cultural 
resources or environmental review processes. Interested tribes will be invited to participate 
throughout the process. 


The following federally recongnized tribes likely have an interest in the project, and FTA sent 
letters initiating government-to-government consultation in February 2018 and NEPA and 
Section 106 consultation in February 2019: 


 Muckleshoot Indian Tribe 
 Suquamish Tribe of the Port Madison Reservation 
 Snoqualmie Indian Tribe 
 Stillaguamish Tribe of Indians of Washington 
 Tulalip Tribes of Washington 
 Confederated Tribes and Bands of the Yakama Nation 
 
Sound Transit also invited the Duwamish Tribe and the Snohomish Tribe, which are not 
federally recognized treaty tribes, to participate in the environmental process in a letter dated 
February 2019. 
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5 AGENCY AND TRIBAL COORDINATION PROCESS 
FTA and Sound Transit are leading agency consultation 
to ensure an early and continuous exchange of 
information. The intent of coordination is to work 
cooperatively to identify and resolve issues that could 
delay completion of the environmental review process or 
result in denial of any approvals required for the project.  


An early level of agency and tribe engagement will better 
prepare FTA and the Board to make informed and 
durable project decisions. This broad external 
engagement also supports transparency, accountability, 
and discipline on project scope, schedule, and budget. 
Early decision-making by invested and engaged parties will best ensure the timely delivery of 
new transit service to the public.  


The recommended approaches included herein generally cover the entire environmental 
process but provide more detail on the scoping and EIS processes. As the project progresses, 
FTA and Sound Transit may update this plan to provide additional detail for the current and 
subsequent project phases, such as preparation of the Final EIS and permitting. 


The agency and tribal coordination process is identified by the category of involvement identified 
in Chapter 3, as follows: 


 Lead Agency 
 Cooperating/Participating Agencies 
 Tribes 


The approach for each of these methods is described in the following sections, including the 
type and frequency of coordination events. Agencies and tribes that have been invited to the 
coordination process are listed in Sections 5.2 and 5.3.  


5.1 Lead Agency Coordination 
FTA is the lead agency under NEPA. They are a potential WSBLE funding partner and also 
establish national guidelines governing the planning, design, and construction of public transit in 
the United States, including those defining the New Starts funding process, the EIS process, 
preliminary engineering, and the final design process. FTA published an NOI in the Federal 
Register, declaring the intent to prepare an EIS under NEPA. FTA is also the lead federal 
agency for consulting with other federal agencies, with tribes, and with state agencies when 
consulting on federal regulations, such as Section 106 of the National Historic Preservation Act. 


The following is the approach for lead agency coordination: 


 FTA and Sound Transit will coordinate every step of the way, preferably through regular 
staff-to-staff communications, quarterly Sound Transit-FTA meetings, and participation in a 


Durable Project Decisions 
Durable consensus means 
agreement is reached on a 
preferred alternative and range of 
reasonable alternatives to 
advance into an EIS. This 
agreement is durable if decision-
makers and local officials can stick 
with that scope, even in the face of 
political pressure from constituents 
who will be impacted and ask for 
other alternatives to be evaluated. 
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monthly conference call with both FTA Region 10 and headquarters staff. 


 FTA and Sound Transit will coordinate to ensure that requirements for formal submittals and 
responses are met. 


 FTA, with Sound Transit support, will lead coordination with individual federal agencies with 
jurisdiction throughout development of documents for compliance with special-purpose laws, 
including the following: 


o Endangered Species Act, Section 7 Consultation 


o Section 106 of the National Historic Preservation Act (36 CFR Part 800) 


o Section 4(f) of the U.S. Department of Transportation Act of 1966 


o Section 6(f) of the Land and Water Conservation Fund Act 


o Section 404  of the Clean Water Act 


o Section 10 and Section 14 of the Rivers and Harbors Act of 1899, Section 408 
Permission (33 U.S.C. 401, and 408) 


o Federal Aviation Administration determination under 14 CFR 77 


 FTA and SoFund Transit will coordinate with individual agencies to acquire the anticipated 
federal permits and approvals listed in Tables 4-1 and 4-2. 


5.2 Cooperating and Participating Agencies and Tribes 
FTA and Sound Transit have invited the appropriate agencies to be cooperating and 
participating agencies during the EIS scoping process. FTA, with Sound Transit support, will 
lead coordination with federal participating and cooperating agencies. FTA will also lead 
consultation with treaty tribes on treaty fishing considerations and with all interested tribes 
during the environmental review process and as required under Section 106 of the National 
Historic Preservation Act regarding potential cultural resources. 


5.2.1 Agency and Tribal Involvement in Alternatives Development and 
Environmental Process  


The environmental process is described in Section 3.5. Agency and tribal coordination will vary 
with each milestone of the alternative development and environmental process, as follows:  


 SEPA Early scoping: As part of the SEPA early scoping process held in February 2018, 
Sound Transit hosted an agency and tribal meeting for federal, state, regional, and tribal 
governments, as well as multiple meetings for the public. These meetings provided 
participants with an overview of the project purpose and need, existing conditions in the 
project area, the ST3 representative project, and the alternatives development process. 
During the meetings, Sound Transit requested input on the purpose and need, alternatives, 
and important considerations. A copy of the Early Scoping Summary Report, including a 
summary of agency comments received during the comment period, is posted on the project 
website: https://www.soundtransit.org/Projects-and-Plans/west-seattle-and-ballard-link-
extensions/document-archive.  



https://www.soundtransit.org/Projects-and-Plans/west-seattle-and-ballard-link-extensions/document-archive

https://www.soundtransit.org/Projects-and-Plans/west-seattle-and-ballard-link-extensions/document-archive
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 Alternatives development: FTA and Sound Transit met with agencies and tribes 
throughout the alternatives development process between SEPA early scoping and EIS 
scoping to request agency and tribal feedback on alternatives and input on technical issues.  


 EIS scoping: At the start of EIS scoping, FTA and Sound Transit sent letters to agencies 
and tribes notifying them of scoping, inviting them to be participating or cooperating 
agencies (as appropriate), and inviting them to an agency scoping meeting. During scoping, 
FTA and Sound Transit sought agency input on the purpose and need of the project, range 
of alternatives to be studied in the EIS, identification of the Preferred Alternative, preliminary 
impacts, and issues to be considered. A scoping information report provided a general 
understanding of the project. 


 Analysis methodologies: FTA and Sound Transit will provide the proposed analysis 
methodologies to participating and cooperating agencies for their review and comment prior 
to beginning EIS analysis. FTA and Sound Transit will offer to meet with agencies and tribes 
individually to discuss methodologies of interest to them. 


 Draft EIS: FTA and Sound Transit will provide a preliminary Draft EIS to cooperating 
agencies for review and comment prior to publication. FTA and Sound Transit will review 
comments, coordinate with cooperating agencies, and revise the Draft EIS prior to 
publication, as appropriate. FTA and Sound Transit will distribute the Draft EIS to 
cooperating and participating agencies and will provide a notice of availability to the public 
and others who have indicated an interest in the project. After the Notice of Availability of the 
Draft EIS is published in the Federal Register and the SEPA Register, a comment period will 
follow. During the comment period, Sound Transit will hold public meetings with information 
on the project and the results of the EIS analysis. Where appropriate, FTA and Sound 
Transit will meet with cooperating and participating agencies to discuss their Draft EIS 
comments. 


 Final EIS overview: FTA and Sound Transit will coordinate with agencies as needed, to 
provide an overview of the changes in the Final EIS from the Draft EIS and determine the 
mitigation proposed for the Preferred Alternative. The Final EIS will include responses to 
agency comments and will be sent to the distribution list. EPA will publish a Notice of 
Availability in the Federal Register. The ROD will also be distributed to affected agencies 
and a Limitation on Claims notice will be published in the Federal Register. 


 Final design and project construction: Sound Transit will continue to coordinate with 
affected agencies throughout final design and construction, and a supplemental plan will 
address the coordination processes during that phase of project development. 


5.2.2 Individual Agency Consultation (including Resource Agencies) 


FTA and Sound Transit will meet with agencies and tribes individually throughout the 
environmental process. Key coordination milestones are shown in Exhibit 5-1 in Section 5.4. 
The following is a list of individual agency consultations and the issues that would be covered in 
individual meetings: 
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 Key Agency Staff: Key agency staff insight will be sought throughout the project 
development process for the following: 


o Project design development, to review existing and future land use and transportation 
compatibility  


o Review of station placement and traffic circulation design concepts 


o Consultation on environmental resources such as parks and recreational resources, 
ecosystems, and water resources 


o Review of construction strategies that will be assumed in the environmental analysis  


o Review of design and measures to avoid and minimize harm as well as mitigation 
measures  


 Transit Agencies: Meetings with transit agencies will be held periodically to review transit 
integration plans and station design concepts, as well as confirm operational characteristics. 


 City of Seattle: Four types of agreement and concurrence actions will memorialize shared 
understanding between Sound Transit and the City of Seattle. A project partnering 
agreement, Preferred Alternative concurrence, permitting plan concurrence, and 
permitting/development agreements will be jointly developed and agreed to by Sound 
Transit and the City of Seattle. Sound Transit and the City of Seattle executed a Partnering 
Agreement at the initiation of the WSBLE. 


The WSBLE team will work through Sound Transit’s lead when approaching the City staff 
lead for coordination on project development issues. These city staff representatives should 
have decision-making capacity and access to other WSBLE staff, including but not limited to 
planning, engineering, environmental, and maintenance. Routine individual meetings are 
recommended to do the following: 


o Keep city leads informed, preferably through regular staff-to-staff communication. For 
day-to-day technical work, the WSBLE team will work directly with city technical staff. 


o Review right of way, utility, and environmental constraints and opportunities to share or 
achieve mutual benefits in design development. 


 Elected Officials: Elected officials are critical in the decision-making process. Elected city 
officials include mayors and city council members, and many of these officials are also 
Board members. FTA and Sound Transit will coordinate with the elected officials as needed.  


 Regulatory and Resource Agencies: FTA and Sound Transit will coordinate with 
environmental regulatory agencies individually at key milestones of the NEPA/SEPA 
process as outlined under Section 5.2.1, Agency and Tribal Involvement in Alternatives 
Development and Environmental Process. FTA and Sound Transit will also coordinate with 
regulatory agencies when the project alternatives may affect the resources within their 
jurisdiction. Additionally, resource agencies listed in Sections 4.2 and 4.3 of this document 
will be coordinated with as needed. Resource working groups will be created if needed. 
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 U.S. Coast Guard: Coordination with the U.S. Coast Guard will be conducted as described 
in the 2014 Memorandum of Understanding between the U.S. Coast Guard and the FTA, 
Federal Railway Administration, and Federal Highway Administration to Coordinate and 
Improve Bridge Planning and Permitting. The milestones and anticipated schedule for the 
Coast Guard’s involvement is shown in Exhibit 5-1. 


5.3 Consultation with Native American Tribes 
As the lead agency with a federal trust responsibility, the FTA has initiated government-to-
government consultation with federally recognized tribes and invited them to participate in 
scoping. FTA is leading the consultation with support from Sound Transit and will continue 
throughout project development. FTA and Sound Transit will consult with treaty tribes on treaty 
fishing considerations and with all interested tribes during the environmental review process, 
and as required under Section 106 of the National Historic Preservation Act regarding potential 
cultural resources. 


Non-federally recognized tribes may be invited to participate in the Section 106 and SEPA 
processes by Sound Transit because they may have an interest or information regarding the 
potential for encountering sites containing cultural or archaeological resources. Communications 
and agreements with these tribes will be documented as part of the environmental record. 


5.4 Agency and Tribal Coordination Milestone Schedule 
Exhibit 5-1 identifies major local and federal environmental review process milestones for the 
project. The schedule is preliminary and will be updated as the project progresses and based on 
input from agencies and tribes.
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Exhibit 5-1. Agency Coordination Milestone Schedule 
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APPENDIX A 
Environmental Review Checklist











U.S. DEPARTMENT OF TRANSPORTATION 
ENVIRONMENTAL REVIEW CHECKLIST 


 
The Fixing America’s Surface Transportation Act (FAST Act) requires the U.S. Department of Transportation (DOT or Department) 
and other Federal agencies of jurisdiction likely to have substantive review or approval responsibilities on transportation projects to 
develop a checklist to help project sponsors identify potential natural, cultural, and historic resources in the area of a proposed 
project.1 The checklist, however, is intended to generally help project sponsors with the following:  (1) identify agencies of 
jurisdiction and cooperating agencies; (2) develop the information needed for the purpose and need and alternatives for analysis; and 
(3) improve interagency collaboration to help expedite the permitting process for the lead agency and agencies of jurisdiction.2  
 
Accordingly, DOT has created the checklist below. In Section I, the project sponsor should provide general information about the 
project, including a project description and location. Section II provides a series of questions to help the Department, lead agencies, 
project sponsors, and other interested parties identify potential natural, cultural, and historic resources in the area of a proposed project 
in order to help determine the requirements applicable to the proposed project and what permits, approvals or consultations may be 
required.3 The following categories of resources that a proposed project may impact include:  (1) air quality; (2) water resources and 
wetlands; (3) wildlife; (4) historic and cultural resources; (5) social and economic impacts; (6) environmental justice; (7) hazardous 
and other contaminated materials; (8) greenhouse gas emissions and climate change; (9) noise and vibration; and (10) land. 
Section II also identifies potential agency or agencies of jurisdiction to facilitate the identification of cooperating or participating 
agencies. Early identification of these agencies will help facilitate interagency collaboration and outreach as well as expedite any 
required permitting processes. In particular, the Department can work with these agencies to help develop the National Environmental 
Policy Act (NEPA) purpose and need, and identify reasonable alternatives.4  For complex projects where multiple alternatives are 
under consideration, the Department may complete this checklist for each alternative to facilitate comparison of impacts. 
 
Appendix A provides a list of acronyms and legal resources for the different types of proposed transportation projects. 
 
 
 
 


                                                 
1 Pub. L. 112-141, § 1313(a) (codified at 49 U.S.C. § 310(c)).  This section does not apply to any project subject to 23 U.S.C. § 139. 49 U.S.C. § 310(g)). 
2 49 U.S.C. § 310(c)(2). 
3 Note, however, that because this checklist is intended to apply to a broad range of transportation projects, certain requirements that are specific to a proposed 
project may not be included; therefore, it is important to refer to the legal authorities and available guidance documents as well to ensure full compliance. 
4 NEPA serves as the umbrella review process to achieve compliance with all environmental requirements. 
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I. PROJECT 
 


Proposed Project Name: 


Project Sponsor (Name, Address, Phone Number, and Point of Contact): 


Project Location (e.g., City(ies), State(s); if available, include a map):   


Project Description (A brief description of the proposed project (1-2 sentences)): 
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II. PERMITS, APPROVALS, CONSULTATIONS, AND OTHER REQUIREMENTS 
 


1. Air Quality 
Requirement Whether Requirement 


Applies 
(Check all that apply) 


Potential Cooperating 
(C) or Participating (P) 


Agencies  
(Identify the type by (C) or (P) 


next to the Agency’s name) 


Comments  
(Identify any potentially applicable 


programmatic agreements, merger agreements, 
etc. or other relevant notes.)  


1.1  Conformity Determination:   
Under the Clean Air Act, is a conformity 
determination required to show that the 
project conforms to the applicable State or 
Tribal Implementation Plan? 


☐ Yes, General 
Conformity 


☐ Yes, Transportation 
Conformity 


☐ No 


☐ EPA (__) 
☐ Other:  _________ 
☐ N/A 


 


 


 
2. Water Resources and Wetlands 


2.1.  Section 401 State Certification:   
Under the Clean Water Act, is a Section 
401 State Certification potentially required 
to show that the project will not cause or 
contribute to a violation of relevant State 
water quality standards?  


☐ Yes, 
State/Commonwealth 
of _______________ 


☐ No 


☐ EPA (__) 
☐ Other:  _________ 
☐ N/A 


 


2.2 Section 402 National Pollutant 
Discharge Elimination System 
(NPDES) Permit: 


Under the Clean Water Act, is an EPA or 
State Section 402 permit required for the 
discharge of pollutants into the waters of 
the United States? 


☐ Yes, EPA 
☐ Yes, 


State/Commonwealth 
of _______________  


☐ No 


☐ EPA (__) 
☐ Other:  _________ 
☐ N/A 


 


2.3 Section 404 Permit:  
Under the Clean Water Act, is a USACE 
Section 404 Permit required for the 
discharge of dredge and fill material? 


 


☐ Yes, Individual 
☐ Yes, General—


Nationwide 
☐ Yes, General—


Regional 
☐ Yes, General—State  
☐ No 


☐ USACE (__) 
☐ EPA (__) 
☐ Other:  _________ 
☐ N/A 


 


2.4 Coastal Zone Management Act 
(CZMA) Federal Consistency 
Certification:  


☐ Yes, Consistency 
Certification to be 
submitted to the 


☐ NOAA (__) 
☐ Other:  _________ 
☐ N/A 
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Will the proposed project activities 
potentially occur within a coastal zone or 
affect any coastal use or natural resource 
of the coastal zone, requiring a 
Consistency Determination and 
Certification? 


State/Commonwealth 
of _______________ 


☐ No 


2.5 Bridge Acts: 
Under Section 9, Rivers and Harbors 
Appropriations Act of 1899, as amended 
(33 USC 401); the Act of March 23, 1906, 
amended (33 USC 491), the General 
Bridge Act of 1946, amended (33 USC 
525); or the International Bridge Act of 
1972 (33 USC 535), is a USCG Bridge 
Permit required for construction or 
reconstruction or modification of a bridge 
or causeway in or over navigable waters of 
the United States? 


☐ Yes 
☐ No, exempt pursuant 


to 23 U.S.C. § 144(c). 
☐ No 


☐ USCG (__) 
☐ USACE (__) 
☐ Other:  _________ 
☐ N/A 


 


2.6 Section 10 Permit: 
Under the Rivers and Harbors Act, is a 
USACE Section 10 Permit required for the 
building of a structure (e.g., wharf, pier, or 
jetty) or excavation or fill within any 
navigable waters of the United States? 


☐ Yes 
☐ No 


☐ USCG (__) 
☐ USACE (__) 
☐ Other:  _________ 
☐ N/A 


 


2.7 Coastal Barrier Resources Act 
Consultation: 


Will the proposed project potentially occur 
within the boundaries of a designated 
coastal barrier unit of the Coastal Barrier 
Resources System, requiring consultation 
with FWS? 
 


☐ Yes 
☐ No 


☐ FWS (__) 
☐ Other __________ 
☐ N/A 


 


2.8 Wild and Scenic Rivers Act 
Determination/Coordination: 


Will the proposed project occur on a 
designated national wild and scenic river, a 
congressionally authorized study river, or 
upstream, downstream or on a tributary of 
such river, requiring coordination with, or 
a determination about potential adverse 


☐Yes 
☐ No 


☐ NPS (__) 
☐ BLM (__) 
☐ FWS (__) 
☐ USFS (__) 
☐ Other__________ 
☐ N/A 
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effects on free-flow, water quality, and 
outstandingly remarkable river values by, 
BLM, FWS, NPS, or USFS?    
2.9 Nationwide Rivers Inventory: 
Are the proposed project actions likely to 
preclude future National Wild and Scenic 
River designation of a river included on 
the Nationwide Rivers Inventory requiring 
consultation with NPS? 


☐Yes
☐No


☐ NPS (__)
☐ Other:  _________
☐ N/A


2.10 Section 103 Permit: 
Under the Marine Protection, Research, 
and Sanctuaries Act of 1972 (Ocean 
Dumping Act), is an EPA permit 
potentially required to release materials 
into ocean waters? 


☐Yes
☐No


☐ EPA (__)
☐ USCG (__)
☐ DOI (__)
☐ DOC (__)
☐ Other:  _________
☐ N/A


2.11 Section 408 Evaluation and 
Determination: 


Under the Rivers and Harbors Act, is 
USACE Section 408 permission 
potentially required to make alterations to, 
or temporarily or permanently occupy or 
use, any USACE federally authorized civil 
works project? 


☐Yes
☐No


☐ USACE (__)
☐ Other:  _________
☐ N/A


2.12 Floodplains (E.O. 11988, as 
amended by E.O. 13690): 


Will the proposed project be located within 
a floodplain, potentially requiring a 
detailed analysis of the risks and impacts 
of the project and any proposed mitigation 
and alternatives? 


☐Yes
☐No


☐ FEMA (__)
☐ HUD (__)
☐ Other:  _________
☐ N/A


2.13  Wetlands (E.O. 11990) 
Will the proposed project be located in 
wetlands or affect wetlands, potentially 
requiring an alternatives analysis? 


☐Yes
☐No


☐ FWS (__)
☐ Other:  _________
☐ N/A


2.14  National Marine Sanctuaries:   
Are the proposed project actions likely to 
destroy, cause the loss of, or injure a 
sanctuary resource, requiring interagency 


☐Yes
☐No


☐ NOAA (__)
☐ Other:  _________
☐ N/A
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consultation with NOAA? 


3. Wildlife
3.1  Section 7 Consultation and 


Biological Opinion (Endangered 
Species Act):   


Is there an endangered or threatened 
species that the proposed action may 
affect, requiring, at a minimum, an 
informal consultation with FWS and 
NMFS?   


☐ Yes
☐ No


☐ FWS (__)
☐ NMFS (__)
☐ Other:  _________
☐ N/A


3.2  Bald and Golden Eagle Protection 
Individual or Programmatic Take 
Permit: 


Will the proposed project potentially take 
(e.g., would kill or disturb) any bald or 
golden eagle, any bald or golden eagle on a 
recurring basis across a range of times and 
conditions of locations, or nest(s) (active 
or inactive) of such eagles, requiring an 
FWS permit? 


☐ Yes
☐ No


☐ FWS (__)
☐ Other:  _________
☐ N/A


3.3 Migratory Bird Treaty Act: 
Will the proposed project potentially take 
migratory birds, nests, or eggs, requiring 
an FWS permit? 


☐ Yes
☐ No


☐ FWS (__)
☐ Other:  _________
☐ N/A


3.4  Fish and Wildlife Coordination—
Consultation: 


Will the proposed project potentially 
deepen a channel or impound, divert, or 
otherwise control or modify the waters of 
any stream or other body of water; 
therefore, requiring consultation with FWS 
and the appropriate State wildlife agency? 


☐ Yes,
State/Commonwealth
of _______________


          (List State and  
Agency Name) 


☐ No


☐ FWS (__)
☐ NOAA (__)
☐ Other:  _________
☐ N/A
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3.5  Magnuson-Stevens Fishery 
Conservation and Management 
Essential Fish Habitat (EFH) 
Consultation: 


Will the proposed project potentially 
adversely affect Essential Fish Habitat, 
requiring a consultation with NMFS? 


☐ Yes
☐ No


☐ FWS (__)
☐ NMFS (__)
☐ Other:  _________
☐ N/A


3.6  Marine Mammal Protection 
Consultation: 


Will the proposed project potentially take 
(e.g., harass, injure, kill) a marine 
mammal(s), requiring, at a minimum, an 
NMFS or FWS consultation? 


☐ Yes
☐ No


☐ FWS (__)
☐ NMFS (__)
☐ Other:  _________
☐ N/A


3.7  National Park Service Special Use 
Permit:   


Will the proposed project potentially 
involve a short-term activity that takes 
place in a park area, requiring an NPS 
permit? 


☐ Yes
☐ No


☐ NPS (__)
☐ USFS (__)
☐ Other:  _________
☐ N/A


3.8  Fish and Wildlife Special Use 
Permit: 


Will the proposed project action(s) 
potentially occur on or affect a national 
wildlife refuge, requiring an FWS Special 
Use Permit? 


☐ Yes
☐ No


☐ FWS (__)
☐ Other:  _________
☐ N/A


3.9  Right of Way Authorization (Refuge 
Lands): 


Will the proposed project actions 
potentially occur on refuge lands, requiring 
a FWS compatibility determination? 


☐ Yes
☐ No


☐ FWS (__)
☐ Other:  _________
☐ N/A


4. Historic and Cultural Resources
4.1  Section 106 of the National Historic 


Preservation Act:   
Is there the potential to affect resources 
eligible for or listed on the National 
Register of Historic Places that may 
require consultation with ACHP, SHPO, 
and THPO? 


☐ Yes
☐ No


☐ ACHP (__)
☐ SHPO (__)
☐ THPO (__)
☐ Other: ________


Washington Dept of 
Arch & Hist Preservation
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4.2  Native American Graves Protection 
and Repatriation Act Compliance: 


Will the proposed project potentially affect 
Native American burial sites, Native 
American human remains, funerary 
objects, sacred objects, and items of 
cultural patrimony on Federal and tribal 
lands?   


☐ Yes 
☐ No 


☐ NPS (__) 
☐ BIA (__) 
☐ Other: ________ 
☐ N/A 


 


4.3  Archeological and Historic 
Preservation: 


Will the proposed project potentially result 
in the irreparable loss or destruction of 
significant scientific, prehistoric, 
historical, or archeological data, requiring 
notification to NPS? 


☐ Yes 
☐ No 


☐ NPS (__) 
☐ Other: ________ 
☐ N/A 


 


 
5. Social and Economic Impacts  


5.1  Uniform Relocation Assistance and 
Real Property Acquisition Policies 
Act (Uniform Act):   


Will the proposed project potentially result 
in the displacement of persons or 
businesses? 


☐ Yes  
☐ No 


☐ Other: ________   
☐ N/A 


 


 


5.2  American Indian Religious Freedom 
Act: 


Will the proposed project potentially affect 
places of religious significance to 
American Indians, Eskimos, Aleuts, and 
Native Hawaiians?   


☐ Yes 
☐ No 


☐ DOI (__) 
☐ NPS (__) 
☐ BIA (__) 
☐ USFS (__) 
☐ Other: ________ 
☐ N/A 


 


5.3  Consultation and Coordination 
With Indian Tribal Governments 
(E.O. 13175): 


Will the proposed project potentially have 
tribal implications, requiring coordination 
and DOT consultation with tribal officials? 


☐ Yes  
☐ No 


☐ BIA (__) 
☐ Other: ________   
☐ N/A 
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6. Environmental Justice (E.O. 12898) 
Will the proposed project potentially result 
in a disproportionately high and adverse 
human health or environmental effects on 
minority and low-income populations? 


☐ Yes  
☐ No 


☐ HUD (__) 
☐ EPA (__) 
☐ Other: ________   
☐ N/A 


 


 


 
7. Hazardous and Other Contaminated Materials 


Will the proposed project potentially 
involve a site(s) contaminated by 
hazardous waste? 


☐ Yes  
☐ No 


☐ EPA (__) 
☐ Other: ________   
☐ N/A 


 


 


 
8. Greenhouse Gas Emissions and Climate Change 


8.1 Will the proposed project potentially 
impact greenhouse gas emissions and 
climate change that would require a 
detailed analysis? 


☐ Yes  
☐ No 


☐ Other: ________   
☐ N/A 
 


 


8.2  Will the proposed project be affected 
by climate change impacts, potentially 
requiring an adaptation and/or resiliency 
analysis? 


☐ Yes  
☐ No 


☐ Other: ________   
☐ N/A 


 


 
9. Noise and Vibration 


Will the proposed project potentially 
impact noise or vibration (or both types of) 
emissions that would require a detailed 
analysis? 


☐ Yes  
☐ No 


☐ EPA (__) 
☐ Other: ________   
☐ N/A 
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10. Land 
10.1  Section 4(f): 
Under section 4(f), would there be a 
permanent, temporary, or constructive use 
of a 4(f) resource (park, recreation area, 
wildlife and waterfowl refuge, or historic 
site) that would not be considered de 
minimis? 


☐ Yes 
☐ No 


☐ DOI (__) 
☐ NPS (__) 
☐ BLM (__) 
☐ FWS (__) 
☐ USDA (__) 
☐ USFS (__) 
☐ Other:  _________ 
☐ N/A 


 


 


10.2  National Trails System Act 
Coordination: 


Is the proposed project likely to have a 
direct and adverse effect on legislatively 
designated or potentially designated 
National Scenic and/or National Historic 
Trails, requiring coordination with DOI 
(NPS, BLM, and FWS) or USDA (USFS)? 


☐ Yes  
☐ No 


☐ DOI (__) 
☐ NPS (__) 
☐ BLM (__) 
☐ FWS (__) 
☐ USDA (__) 
☐ USFS (__) 
☐ Other:  _________ 
☐ N/A 
 


 


10.3 Section 6(f): 
Will the proposed project involve a 
conversion of land or facilities funded 
under Section 6(f) of the Land and Water 
Conservation Fund Act? 


☐ Yes 
☐ No 


☐ NPS (__) 
☐ DOI (__) 
☐ Other:  _________ 
☐ N/A 


 


10.4  BIA Lease:   
Will the project potentially include 
possession of Indian land, requiring a BIA 
lease?  


☐ Yes 
☐ No 


☐ DOI, BIA (__) 
☐ Other:  _________ 
☐ N/A 


 


10.5  Service Line Agreement:   
Will the proposed project potentially 
require the construction of a service line 
across Indian tribal land, requiring an 
agreement with the landowner or other 
legally authorized occupant or user? 


☐ Yes 
☐ No 


☐ BIA (__) 
☐ Other:  _________ 
☐ N/A 
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 10.6  Right of Way Authorization 
(Tribal Lands):  


Will the proposed project potentially 
require or include access, crossing, or 
providing services and utilities on Indian 
lands, requiring BIA authorization? 


☐ Yes
☐ No


☐ BIA (__)
☐ Other:  _________
☐ N/A


10.7  Right of Way Authorization 
(Public Lands): 


Will the proposed project potentially 
require a right-of-way over, upon, under, 
or through public lands? 


☐ Yes
☐ No


☐ BLM (__)
☐ Other:  _________
☐ N/A


10.8  Right of Way Authorization 
(Federal Lands): 


Will the proposed project activities 
potentially occur on Federal property, 
requiring BOR authorization? 


☐ Yes
☐ No


☐ BOR (__)
☐ Other:  _________
☐ N/A


10.9  Notice of Proposed Construction: 
Will the proposed project potentially 
involve construction or alteration of 
structures that may affect air commerce (14 
CFR 77.9), requiring submission of a 
Notice of Proposed Construction to FAA 
(Form 7460)? 


☐ Yes
☐ No


☐ FAA (__)
☐ Other:  _________
☐ N/A


10.10  Aeronautic Study Determination: 
Will the proposed project potentially 
involve construction or alterations of 
structures that may interfere with air 
commerce (14 CFR 77.9), requiring an 
Aeronautical Study Determination? 


☐ Yes
☐ No


☐ FAA (__)
☐ DOD (__)
☐ DHS (__)
☐ Other:  _________
☐ N/A
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III. Other Potentially Impacted Resources  
 


Include any other potentially impacted resources and potentially required permit(s) or other approval(s) not otherwise listed above (e.g., health 
impacts that may require disclosures and discussion of possible mitigation; the introduction and spread of invasive species; NPS lands; Prevention of 
Significant Deterioration permit):   
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APPENDIX A:  ABBREVIATIONS AND LEGAL RESOURCES 


I. List of Agency Abbreviations 


Advisory Council on Historic Preservation (ACHP) 
Council on Environmental Quality (CEQ) 
State Historic Preservation Officer (SHPO) 
Tribal Historic Preservation Officer (THPO) 
United States (U.S.) 
U.S. Army Corps of Engineers (USACE) 
U.S. Bureau of Reclamation (BOR) 
U.S. Department of Agriculture (USDA) 


-  Forest Service (Forest Service or USFS) 
U.S. Department of Commerce (DOC)  
 -  National Oceanic and Atmospheric Administration (NOAA) 


o National Marine Fisheries Service (NMFS) 
U.S. Department of Housing and Urban Development (HUD) 
U.S. Department of the Interior (DOI) 


- Bureau of Indian Affairs (BIA) 
- Bureau of Land Management (BLM) 
- Bureau of Reclamation (BOR) 
- Fish and Wildlife Service (FWS) 
- National Park Service (NPS) 


U.S. Department of Homeland Security (DHS) 
- Federal Emergency Management Agency (FEMA) 


            -  U.S. Coast Guard (USCG) 
U.S. Department of Transportation (DOT or Department) 


- Federal Aviation Administration (FAA) 
- Federal Highway Administration (FHWA) 
- Federal Motor Carrier Safety Administration (FMCSA) 
- Federal Railroad Administration (FRA) 
- Federal Transit Administration (FTA) 
- Pipeline and Hazardous Materials Safety Administration (PHMSA) 


U.S. Environmental Protection Agency (EPA)  
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II. Legal Resources 


A. APPLICABILITY 
1. Fixing America’s Surface Transportation Act (FAST Act), Pub. L. 112-141. 
2. National Environmental Policy Act (NEPA), 42 U.S.C. 4321–4347. 


• NEPA Implementing Regulations, 40 CFR parts 1500–1508.   
• Clean Air Act, Section 309, 42. U.S.C. § 7609. 


 
B.  AIR QUALITY 


1.  Clean Air Act (CAA), Section 176(c), 42 U.S.C. 7506(c) 
• 40 CFR part 51 subpart T and part 93 subpart A (Transportation Conformity). 
• (b)  40 CFR part 51 subpart W and part 93 subpart B (General Conformity). 


 
C.  WATER RESOURCES AND WETLANDS 


1.  Clean Water Act (CWA), 33 U.S.C. 251–1387.   
• Section 401, 33 U.S.C. 1341. 
• Section 402, 33 U.S.C. 1342. 


- 23 CFR part 650, subpart B. 
- 33 CFR parts 209, 320–330, 332, 335–338.  
-     40 CFR parts 121–125, 129–133, 135–136, and 230–233. 


• Section 404, 33 U.S.C. 1344 
- 33 CFR part 320  
-     40 CFR part 230. 


2.  Coastal Barrier Resources Act, 16 U.S.C. 3501–3510.   
3.  Coastal Zone Management Act, 16 U.S.C. 1451–1466.  


• 15 CFR parts 923 and 930. 
4. Rivers and Harbors Act of 1899, 33 U.S.C. 401, 403, 404, 406–409, 411–416, 418, 


502, 549, 686, and 687.   
• Section 9, 33 U.S.C. 401. 


- 33 CFR parts 114–116. 
• Section 10, 33 U.S.C. 403. 


- 33 CFR parts 320–322, 325–326, and 329–330. 
5.  Wild and Scenic Rivers Act, 16 U.S.C. 1271–1287. 


• 36 CFR part 297 (Forest Service). 
• 43 CFR part 8350 (BLM). 


6.  Emergency Wetlands Resources Act of 1986, 16 U.S.C. 3921–3932.  
7. Marine Protection, Research, and Sanctuaries Act of 1972, 33 U.S.C. 1401-1445.   


• 33 CFR parts 320, 324–327, 330 and 335–336 (USACE).  
• 40 CFR parts 220–225, 227–229, and 230–231 (EPA). 


8.  National Marine Sanctuaries Act, 16 U.S.C. 1431–1445c.  
• 15 CFR part 922. 


            9.  Executive Order 11988, “Floodplain Management” (May 24, 1977), as amended by   
Executive Order 13690 “Establishing a Federal Flood Risk Management Standard” 
(Jan. 30, 2015).  
• DOT Order 5650.2, “Floodplain Management and Protection.” 
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10.  Executive Order 11990, “Protection of Wetlands” (May 24, 1977).  
11.  Nationwide Rivers Inventory, Presidential Directive (August 2, 1979); Council on 


Environmental Quality Procedures for Interagency Consultation to Avoid or 
Mitigate Adverse Effects on Rivers in the Nationwide Inventory (August 10, 1980). 


 
D. WILDLIFE 


1. Endangered Species Act (ESA), 16 U.S.C. 1531–1544.   
• Section 4, 16 U.S.C 1533. 
• Section 7, 16 U.S.C. 1536. 
• Section 9, 16 U.S.C. 1538. 
• Section 10, 16 U.S.C. 1539. 


- 50 CFR parts 17, 223, 224, and 402. 
2. Fish and Wildlife Conservation Act, 16 U.S.C. 2901–2912.  


• 50 CFR part 83. 
3. Fish and Wildlife Coordination Act, 16 U.S.C. 661–667d.  
4. Marine Mammal Protection Act, 16 U.S.C. 1361–1423h.   


• 15 CFR part 904 (NOAA). 
• 50 CFR parts 10, 18 and 82 (FWS). 
• 50 CFR parts 216, 217, 222, 229, and 230 (NMFS). 
• 50 CFR part 403 (FWS, NMFS, and NOAA joint regulation). 


5. Magnuson-Stevens Fishery Conservation and Management Act, 16 U.S.C. 1801–
1884.   
• 50 CFR part 600. 


6. The Bald and Golden Eagle Protection Act of 1940, 16 U.S.C. 668–668d.   
• 50 CFR parts 13 and 22. 


7. National Wildlife Refuge System Administration Act of 1966 as amended by the 
National Wildlife Refuge System Improvement Act of 1997, 16 U.S.C. 668dd-668ee.  
• 50 CFR parts 25, 26, and 29. 


8. Executive Order 13112, “Invasive Species” (Feb. 3, 1999).  
9. Executive Order 13186, “Responsibilities of Federal Agencies to Protect Migratory 


Birds” (Jan. 10, 2001).   
 


E.  HISTORIC AND CULTURAL RESOURCES 
1. Section 4(f), 23 U.S.C. 138 and 49 U.S.C. 303 23 CFR part 774.   


• FHWA Section 4(f) Policy Paper, 77 FR 42802, July 20, 2012.   
2.  National Historic Preservation Act, 54 U.S.C. 300101 et seq. (formerly 16 U.S.C. 


470–470x-6).   
• Section 106, 54 U.S.C. 306108 (formerly 16 U.S.C. 470f). 
• 36 CFR part 800.   
• 36 CFR part 60.   
• 36 CFR part 63. 


3.  Archaeological Resources Protection Act of 1979, 16 U.S.C. 470aa–470mm.   
• 43 CFR parts 7 and 79.  


4.  Archeological and Historic Preservation Act, 54 U.S.C. 312102-312107 (formerly 16 
U.S.C. 469–469c).   
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• 43 CFR part 7.  
5.  Native American Graves Protection and Repatriation Act (NAGPRA), 25 U.S.C. 


3001–3013; 18 U.S.C. 1170.   
• 43 CFR part 10. 


6.  Executive Order 13007, “Indian Sacred Sites” (May 24, 1996).  
7.  Executive Order 13287, “Preserve America” (Mar. 3, 2000).   
 


F.  SOCIAL AND ECONOMIC IMPACTS 
1.  Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 


(Uniform Act), 42 U.S.C. 4601–4655. 
• 49 CFR part 24. 


2.  American Indian Religious Freedom Act, 42 U.S.C. § 1996. 
-   43 CFR part 7 (DOI). 
-   36 CFR part 296 (USFS). 


3.  Executive Order 13175, “Consultation and Coordination With Indian Tribal 
Governments” (Nov. 6, 2000).   
• DOT Order 5301.1, “Department of Transportation Programs, Policies, and 


Procedures Affecting American Indians, Alaska Natives, and Tribes. 
4.   Executive Order 13045, “Protection of Children from Environmental Health Risks 


and Safety Risks (April 23, 1997). 
 
 
G.  CIVIL RIGHTS AND ENVIRONMENTAL JUSTICE 


1.  Civil Rights Act of 1964, Title VI, 42 U.S.C. 2000d et seq. 
2.  Executive Order 12898, “Federal Actions to Address Environmental Justice in 


Minority Populations and Low-Income Populations” (Feb. 11, 1994).   
• DOT Order 5610.2(a), 77 FR 27534, May 10, 2012, updating Order 5610.2, 62 


FR 18377, Apr. 15, 1997. 
• FHWA Order 6640.23A (June 14, 2012). 
• FTA Circular 4703.1 (Aug. 15, 2012).   


 
H.  HAZARDOUS AND OTHER CONTAMINATED MATERIALS 


1.  Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), 42 U.S.C. 9601–9675.   
• 40 CFR parts 300–374.   
• 40 CFR part 300. 
• 43 CFR part 11. 
• 40 CFR part 35, Subpart O. 
• 40 CFR 35.6000-35.6820. 


2.  Superfund Amendments and Reauthorization Act of 1986 (SARA), 42 U.S.C. 9671-
9675).   
• 42 U.S.C. 11001–11050. 


-     40 CFR parts 302, 350, 355, 370, and 374. 
3.  Small Business Liability Relief and Brownfields Revitalization Act, 42 U.S.C. 9601, 


9604, 9605, 9607, 9628.   
4.  Resource Conservation and Recovery Act (RCRA), 42 U.S.C. 6901–6992k.   
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• 40 CFR parts 260–282. 
 


I.   GREENHOUSE GAS EMISSIONS AND CLIMATE CHANGE 
1. Executive Order 13693, “Planning for Federal Sustainability in the Next Decade (Mar. 


19, 2015). 
 
J.   NOISE AND VIBRATION 


1.  Federal-Aid Highway Act of 1970, 23 U.S.C. 109.   
• 23 CFR part 772.   


2.  Noise Control Act of 1972, 42 U.S.C. 4901–4918.   
• 40 CFR parts 201-202 (EPA). 
• 49 CFR part 210 (FRA).   
• 49 CFR part 325 (FMCSA).   
• “Transit Noise and Vibration Impact Assessment” (May 2006) (FTA). 


3.  Airport Noise and Capacity Act of 1990, 49 U.S.C. 47521–47533.   
• 14 CFR part 161.  


4.  Aviation Safety and Noise Abatement Act of 1979, 49 U.S.C. 47501–47510.  
• 14 CFR part 150. 


 
K.  LAND 


1. Section 6(f) of the Land and Water Conservation Fund Act of 1965, 54 U.S.C. 
200301 et seq. 
• 36 CFR part 59. 


2. Leases and Permits (BIA), 25 CFR part 162. 
3. Federal Land Policy and Management Act of 1976, as amended, Title V, 43 U.S.C. 


1763. 
• 43 CFR 2800. 


4. Structures interfering with air commerce, 49 U.S.C. 44718. 
• 14 CFR part 77. 


5. Sovereignty & Use of Airspace, 49 U.S.C. 40103. 
6. NPS Organic Act, 54 U.S.C. 100101 et seq. (formerly codified at 16 U.S.C. 1a-1 et 


seq.) 
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From: Green, Erin
To: info@snohomishtribe.com
Bcc: Swift, Lauren; Assam, Mark (FTA); Ann Costanza
Subject: West Seattle and Ballard Link Extensions Agency Coordination Plan
Date: Friday, May 10, 2019 4:22:00 PM
Attachments: WSBLE Agency Coordination Plan 20190510.pdf
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Chairman Evans:
The Federal Transit Administration (FTA) and Sound Transit initiated the preparation of an
 Environmental Impact Statement (EIS) for the West Seattle and Ballard Link Extensions (WSBLE)
 Project, pursuant to the National Environmental Policy Act (NEPA) and the Washington State
 Environmental Policy Act (SEPA) in February 2019. At that time, Sound Transit invited the
 Snohomish Tribe to participate in the environmental review process as a participating or
 cooperating agency.
 
In accordance with 23 United States Code (USC) Section 139(g)(1), FTA and Sound Transit have
 prepared the attached Agency and Tribal Coordination Plan. The objective of the Agency and Tribal
 Coordination Plan is to identify key coordination points to solicit continued feedback on the WSBLE
 Project during the environmental review process. The Agency and Tribal Coordination Plan includes
 a schedule in Section 5.4, Agency and Tribal Coordination Milestone Schedule. Pursuant to 23 USC
 Section 139(g)(1)(B), FTA and Sound Transit request your concurrence with the proposed schedule

 by June 10th. If we do not receive a response from your agency within the above timeframe, we will
 assume that you concur with the schedule.
 
If you have any questions or would like to discuss any details of the WSBLE Project, Agency and
 Tribal Coordination Plan, or schedule, please contact Lauren Swift at Sound Transit (206-398-5301;
 lauren.swift@soundtransit.org) or Mark Assam at FTA (206-220-4465; mark.assam@dot.gov).
 
Thank you,
Erin
 
Erin Green
Senior Environmental Planner
Environmental Affairs and Sustainability
Sound Transit
(206) 398-5464
 
Connect with us
facebook.com/SoundTransit
twitter.com/SoundTransit
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Acronyms 
ACHP   Advisory Council on Historic Preservation 


BIA   U.S. Bureau of Indian Affairs 


Board   Sound Transit Board of Directors 


CFR   Code of Federal Regulations 


DAHP   Washington State Department of Archaeology and Historic Preservation  


DOI   U.S. Department of Interior 


DSTT   Downtown Seattle Transit Tunnel 


EIS   Environmental Impact Statement 


EO   Executive Order 


EPA   U.S. Environmental Protection Agency 


FEMA   Federal Emergency Management Agency 


FTA   Federal Transit Administration 


HCT   high-capacity transit 


IWG   Interagency Working Group 


Long-Range Plan Regional Transit Long-Range Plan 


NEPA   National Environmental Policy Act 


NOAA   National Oceanic and Atmospheric Administration 


NOI   Notice of Intent 


NPS   National Park Service 


PSCAA  Puget Sound Clean Air Agency 


PSRC   Puget Sound Regional Council 


RCW   Revised Code of Washington 


ROD   Record of Decision 


Sea-Tac  Seattle-Tacoma International Airport 


SEPA   State Environmental Policy Act 


SPU   Seattle Public Utilities 


ST2   Sound Transit 2 


ST3   Sound Transit 3 


USACE  U.S. Army Corps of Engineers 


USFWS  U.S. Fish and Wildlife Service 


UST   underground storage tank 


WAC   Washington Administrative Code 


WDFW   Washington Department of Fish and Wildlife 
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WDNR   Washington State Department of Natural Resources 


WSBLE  West Seattle and Ballard Link Extensions 


WSDOT  Washington State Department of Transportation 
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1 INTRODUCTION 
The Federal Transit Administration (FTA) and Sound Transit have developed this Agency and 
Tribal Coordination Plan in accordance with 23 U.S. Code (USC) Section 139(g)(1) with the 
objective of identifying key coordination points to allow for continued feedback from agencies 
and tribes on the West Seattle and Ballard Link Extensions (WSBLE) during the environmental 
review process. This plan provides a summary of the roles of agencies and tribes and how FTA 
and Sound Transit will seek their input into the planning and analysis of the WSBLE 
alternatives, draft EIS, and associated technical reports. This plan will be updated as needed, 
reacting to feedback and project changes. It is intended for use in parallel with the West Seattle 
and Ballard Link Extensions Community Engagement Guide, which will guide the public 
involvement process for the project. 


The purpose of this plan is to effectively support participating agencies, cooperating agencies, 
and tribal participation in the identification, analysis, and evaluation of the WSBLE alternatives 
throughout the alternatives development and environmental review processes. The plan outlines 
activities that have taken place and will take place during the joint National Environmental Policy 
Act (NEPA) and State Environmental Policy Act (SEPA) environmental review processes. The 
environmental process began with early scoping under SEPA to inform the alternatives 
development process and will end with a Final Environmental Impact Statement (EIS) and 
Record of Decision (ROD). As required by 23 USC Section 139(d)(8)(A), to the maximum extent 
practicable and consistent with federal law, all federal permits and reviews shall rely on the EIS 
prepared for this project. 


This plan includes the following sections: 


1.0 Introduction 


2.0 Agency and Tribal Coordination Goals  


3.0 Project Description 


4.0 Range of Agency and Tribal Involvement 


5.0 Agency and Tribal Coordination Process 
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2 AGENCY AND TRIBAL COORDINATION GOALS  
The purpose of this plan is to effectively support cooperating and participating agency and tribal 
participation in the identification, analysis, and evaluation of the WSBLE alternatives throughout 
the alternatives development and environmental review processes. The following goals help to 
define and structure the approaches in engaging agency and tribal involvement. Each goal is 
followed up by the actions FTA and Sound Transit will take to meet the goal.  


Goal 1:  


Sound Transit and agency roles and responsibilities are clearly defined and agreed to. 


Action:  


 Ensure agency roles and associated time commitments are understood and agreed to within 
the schedule for environmental review. 


Goal 2:  


Facilitate the open exchange of information, ideas, and concerns about the project, its potential 
impacts, and appropriate minimization and mitigation among FTA, Sound Transit, tribes, 
cooperating agencies, and participating agencies about the project. 


Action: 


 Engage cooperating and participating agencies and tribes regarding the scoping of effects to 
be evaluated, alternatives to be considered, design development, and mitigation measures. 


 Coordinate with agencies and tribes based on the positive relationships FTA and Sound 
Transit has developed to date and enhance those relationships through this project. 


 Identify issues and concerns specific to the project that could affect an agency approval or 
permit decision. Clarify regulatory requirements and necessary timing for FTA and Sound 
Transit to gain agency approval. 


 Identify tribal concerns and incorporate tribal interests into the process prior to decision-
making. 


Goal 3:  


Stay on schedule by encouraging agencies to identify substantial design changes in early 
project stages.  


Action: 


 Reach a solution on potential design changes stemming from agency and tribal feedback 
and concerns during project development, design, and mitigation through early and 
continuous communication throughout the process. 
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Goal 4:  


Provide agencies with information to facilitate agency and tribe understanding of the alternatives 
and associated issues. 


Actions:  


 Inform agencies and tribes of what FTA and Sound Transit are proposing and provide 
opportunities to reflect on impacts and minimization and mitigation efforts prior to decision-
making. 


 Inform agencies and tribes of FTA and Sound Transit’s interests, issues, needs, 
opportunities, and limitations. 


 Request information about agency and tribal interests, issues, needs, opportunities, and 
limitations. 


Goal 5:  


Proactively meet all statutory and regulatory requirements of participating and cooperating 
agencies to advance the project.  


Action:  


 Proactively collaborate with agencies so that approvals do not delay the project schedule. 
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3 PROJECT DESCRIPTION 
The Sound Transit 3 (ST3) Plan, which voters approved funding for in 2016, included a 
representative project that identified the mode, corridor, and station areas for the WSBLE. It 
also informed the project’s cost, schedule, and operating needs.  


Three light rail transit (LRT) alternatives have been identified for scoping for the WSBLE project. 
The mode and corridor served for the proposed project were identified through the years-long 
planning process for the Sound Transit Regional Transit Long-Range Plan and ST3 Plan. The 
three LRT alternatives were developed through an alternatives development process which built 
off of the Regional Transit Long-Range Plan and ST3 planning work. Sound Transit developed 
an initial range of alternatives from agency, tribe, and public input during the SEPA early 
scoping process (February 2 through March 5, 2018). The project Elected Leadership Group 
(ELG), a comprehensive group of elected officials that represent the service corridor, and the 
Stakeholder Advisory Group (SAG), an advisory group consisting of members of the community 
appointed by the ELG, then recommended how to narrow and refine these alternatives based 
on additional analysis and community, agency, and tribal input. Each LRT alternative is 
approximately 11.8 miles and includes fourteen stations that serve the following areas: Alaska 
Junction, Avalon, Delridge, SODO, the sports stadiums, International District/Chinatown, 
Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, Interbay and 
Ballard.  


In West Seattle, the alternatives include several elevated and tunnel station options in the 
Alaska Junction area in the vicinity of SW Alaska Street on either 41st Avenue SW, 42nd Avenue 
SW, or 44th Avenue SW. From the Alaska Junction, the alternatives travel east in either an 
elevated or tunnel configuration with elevated or tunnel station options at Avalon, and continue 
in an elevated configuration along SW Genesee Street with an elevated station in Delridge 
along or west of Delridge Way SW. The alternatives then cross the Duwamish Waterway on a 
high level fixed bridge parallel to the existing West Seattle Bridge on either the north or south 
side. The alternatives continue east in an elevated configuration before turning north following 
the alignment of the E3 Busway to a new elevated or at-grade SODO station and an at-grade 
Stadium station and connect to the existing downtown Seattle transit tunnel (DSTT). 


A new downtown tunnel would begin in the vicinity of the Stadium station, it would head north 
with alignments under 4th Avenue S or 5th Avenue S through the International District/Chinatown 
and then travel northwest along 5th Avenue or 6th Avenue through Midtown and Westlake. The 
alternatives would then continue in a tunnel configuration along Westlake Ave N to South Lake 
Union with a station near Denny Way before turning northwest with a station on Aurora Avenue 
N between Harrison and Roy streets. The alternatives would continue in the tunnel towards the 
Seattle Center with a station on either Republican or Mercer streets. The alternatives would 
then turn north and begin to transition to at-grade or elevated configurations to serve a Smith 
Cove station along Elliott Ave W. From the Smith Cove Station, the alternatives either continue 
in an elevated configuration along 15th Avenue W or transition to at-grade along the east side of 
the Burlington Northern Santa Fe (BNSF) railway tracks to a station in Interbay near W Dravus 
Street. From the Interbay station, one alternative would continue in an elevated alignment along 
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15th Ave W and cross Salmon Bay with a movable bridge. The other alternatives transition to the 
east of 15th Avenue W and cross Salmon Bay with a high level fixed bridge or tunnel. Station 
options in Ballard include elevated and tunnel stations near NW Market Street on 15th Avenue 
NW or 14th Avenue NW.   


Exhibit 3-1 shows the draft range of alternatives provided to agencies during EIS scoping in 
February 2019. The build alternatives could also include transit related roadway, bicycle, 
maritime, and pedestrian projects by Sound Transit or others. FTA and Sound Transit may also 
examine several design options and potential minimum operable segments for the proposed 
alternatives. In addition to build alternatives to be identified for inclusion in environmental 
review, FTA and Sound Transit will also evaluate a no-build alternative, as required under 
NEPA, that serves as a baseline against which to assess the impacts of the proposed 
alternatives. 


Both extensions would connect to existing Link service (West Seattle in 2030 and Ballard in 
2035). The Ballard Link Extension would connect to the existing Central Link line south of the 
new tunnel and would continue south to Tacoma. The West Seattle Link Extension would 
connect to the existing Central Link line south of the existing Downtown Seattle Transit Tunnel 
(DSTT) light rail tunnel, and would continue north to Lynnwood and Everett.  


3.1 Study Area Context 


The WSBLE will provide fast, reliable light rail connections to dense residential and job centers 
throughout the region, while the new downtown Seattle light rail tunnel will provide capacity for 
the entire regional system to operate efficiently. The study area includes several PSRC-
designated Regional Growth Centers, including Seattle Central Business District, South Lake 
Union, and Uptown, and PSRC-designated Manufacturing/Industrial Centers, including 
Duwamish and Ballard-Interbay. It also includes neighborhoods designated as Urban Villages 
by the City of Seattle, including West Seattle Junction and Ballard. These designations indicate 
that these areas will continue to increase in residential and/or employment density over the next 
20 years or more.  


Existing local transit connections in the corridor include bus, light rail, and monorail. The King 
County Metro RapidRide C bus line currently provides service between West Seattle and 
downtown Seattle, while the RapidRide D bus line provides service between Ballard and 
downtown Seattle. Other local bus service is also present in the corridor. The South Lake Union 
Streetcar connects Westlake with South Lake Union, and the First Hill Streetcar connects 
Pioneer Square and the International District/Chinatown with First Hill and Capitol Hill. A future 
Center City Connector Streetcar would travel from Westlake to Pioneer Square though 
downtown Seattle along First Avenue and link the two existing streetcar lines. The Monorail 
provides a connection between Westlake and Seattle Center. 


Regional transit service in the corridor includes regional bus service, light rail, commuter rail, 
and Amtrak service. Light rail operates between Angle Lake in the City of SeaTac and the 
University of Washington, traveling through the DSTT. Extensions of light rail are planned or 
under construction north to Lynnwood, east to Bellevue and Redmond, and south to Federal 
Way. It is anticipated that these extensions will be operational before the WSBLE.  
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Exhibit 3-1. Project Area Map 
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The Sounder station near Pioneer Square provides commuter rail service north to Everett and 
south to Tacoma/Lakewood. Amtrak train service is also available near Pioneer Square at King 
Street Station.  


3.2 Background 
Since its creation in 1996 with voter approval of Sound Move, Sound Transit continues to move 
the region’s mass transit system forward. Exhibit 3-2 shows regional transit planning that has 
occurred over the years. Sound Move included implementation of the Central Link light rail 
system, which provided service between SeaTac, downtown Seattle, and the University of 
Washington. The second phase of investments, the Sound Transit 2 (ST2) System Plan, was 
subsequently approved by voters in 2008 and further extended light rail. It included light rail 
extensions from downtown Seattle to Bellevue and Redmond to the east and Northgate and 
Lynnwood to the north, and from Sea-Tac south to Federal Way. 


 
 


Exhibit 3-2. Regional Transit Planning  
 


In 2013, Sound Transit began planning for the next phase of investments to follow ST2. This 
work included updating Sound Transit’s Regional Transit Long-Range Plan and associated 
environmental review under SEPA. Following system planning work to detail, evaluate, and 
prioritize the next round of regional transit system expansion, voters in 2016 authorized funding 
to extend the regional light rail system to West Seattle and Ballard as part of the ST3 Plan. The 
ST3 Plan also extends light rail east to Issaquah and south Kirkland, north to Everett, and south 
to the Tacoma Dome. 


3.3 Preliminary Project Purpose Statement 
The purpose of the WSBLE project is to expand the Link light rail system from downtown Seattle 
to West Seattle and Ballard, to make appropriate community investments to improve mobility, 
and to increase capacity and connectivity for regional connections in order to: 


 Provide high quality rapid, reliable, and efficient light rail transit service to communities in the 
project corridor as defined through the local planning process and reflected in the ST3 Plan 
(Sound Transit 2016)  
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 Improve regional mobility by increasing connectivity and capacity through downtown Seattle 
to meet projected transit demand 


 Connect regional centers as described in adopted regional and local land use, 
transportation, and economic development plans and Sound Transit’s Regional Transit 
Long-Range Plan Update (Sound Transit 2014) 


 Implement a system that is technically and financially feasible to build, operate, and 
maintain  


 Expand mobility for the corridor and region’s residents, which include transit-dependent, 
low-income, and minority populations  


 Encourage equitable and sustainable urban growth in station areas through support of 
transit-oriented development and multimodal integration in a manner that is consistent with 
local land use plans and policies, including Sound Transit’s Transit Oriented Development 
and Sustainability policies 


 Encourage convenient and safe non-motorized access to stations, such as bicycle and 
pedestrian connections consistent with Sound Transit’s System Access Policy 


 Preserve and promote a healthy environment and economy by minimizing adverse impacts 
on the natural, built, and social environments through sustainable practices  


3.4 Summary of Project Need 
The project is needed because: 


 When measured using national standards, existing transit routes between downtown 
Seattle, West Seattle, and Ballard currently operate with poor reliability. Roadway 
congestion in the project corridor will continue to degrade transit performance and reliability, 
as the city is expected to add 70,000 residential units and 115,000 jobs by 2035, without any 
major expansions in roadways. 


 Increased ridership from regional population and employment growth will increase 
operational frequency in the existing DSTT, requiring additional tunnel capacity.  


 Puget Sound Regional Council (PSRC), the regional metropolitan planning organization, 
and local plans call for High Capacity Transit (HCT) in the corridor consistent with VISION 
2040 (PSRC 2009) and Sound Transit’s Regional Transit Long-Range Plan Update (Sound 
Transit 2014).  


 The region’s citizens and communities, including transit-dependent residents and low-
income and minority population, need long-term regional mobility and multimodal 
connectivity as called for in the Washington State Growth Management Act. 


 Regional and local plans call for increased residential and/or employment density at and 
around HCT stations, and increased options for multimodal access. 


 Environmental and sustainability goals of the state and region, as established in Washington 
state law and embodied in PSRC’s VISION 2040 and 2018 Regional Transportation Plan, 
include reducing greenhouse gas emissions by decreasing vehicle miles traveled. 
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3.5 Summary of Alternatives Development and Environmental 
Process 


Throughout the SEPA early scoping and EIS scoping periods, FTA and Sound Transit have 
provided multiple opportunities for agency, tribal, and public involvement in defining the project 
purpose and need, the range of alternatives to be considered, and areas of concern within the 
study area. After considering the alternatives development results, stakeholder and elected 
leadership group recommendations, and comments received during the scoping period, FTA 
and Sound Transit will consider which alternatives should be carried forward into the EIS. In 
coordination with FTA, the Board will then identify a preferred alternative and other alternatives 
to study in the Draft EIS. After the Draft EIS, the public, agencies, and tribes will have an 
opportunity to provide input on the impact analysis and the alternatives analyzed. After 
publication of the Final EIS, the Board will select the project to be built and related facilities to be 
carried forward for final design and construction. This decision is coordinated with FTA and its 
preparation of the ROD. Exhibit 3-3 shows the general steps in this process. 


 
Exhibit 3-3. ST3 Project Development Process 


 


The WSBLE will require an EIS level of review pursuant to 42 USC 4332(c) (NEPA). In addition 
to meeting federal requirements, the EIS will provide a state-level environmental review 
pursuant to Revised Code of Washington (RCW) 43.21C (SEPA). The WSBLE EIS process will 
proceed consistent with 23 CFR 771, Environmental Impact and Related Procedures for the 
U.S. Department of Transportation and consistent with Washington Administrative Code (WAC) 
Chapter 197-11, SEPA Rules. FTA and Sound Transit will  complete the alternatives 
development process and environmental review through the following key milestones:  
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 Alternatives development: The ST3 
representative project was used as a starting 
point for the alternatives development process. 
The alternatives development process examined 
the representative project and further refined the 
specific route, station locations, and other project 
elements based on public engagement, agency 
input, tribal input, and technical analysis to help 
inform alternatives to evaluate in the EIS. In this 
phase, alternatives that met the project draft 
purpose and need were compared against each 
other by defining and applying measurable 
criteria. Sound Transit conducted a three-tier 
alternatives development evaluation process 
using increasing levels of detailed evaluation 
criteria and measures. In coordination with FTA, the 
Board will consider the results of the evaluation, recommendations from an elected 
leadership group and stakeholder advisory group, comments from agencies and tribes, and 
public comments in identifying a Preferred Alternative and other reasonable alternatives to 
study in the EIS.  


 SEPA Early scoping: Early scoping is not 
required, but Sound Transit chose to engage in 
SEPA early scoping to involve and solicit input 
from the public and agencies as early as possible 
on the project draft purpose and need, the 
representative project, other alternatives, and the 
transportation and community impacts and benefits to consider in developing alternatives. 
Early scoping was conducted under SEPA rules regarding expanded scoping (Washington 
Administrative Code [WAC] 197‐11‐410). 


o Sound Transit conducted SEPA early scoping from February 2 to March 5, 2018. The 
Early Scoping Summary Report describes the early scoping process and provides a 
summary of comments received from the public and agencies. A copy of the Early 
Scoping Summary Report, which includes a summary of agency comments received 
during the comment period, is accessible in the document archive portion of the project 
website:  www.soundtransit.org/WSBLink. 


 EIS scoping process: FTA and Sound Transit have taken the following steps to complete 
the EIS scoping process under NEPA and SEPA: 


o Published a Notice of Intent (NOI) in the Federal Register and a Determination of 
Significance in the SEPA Register, and provided public notice of EIS scoping through its 
website, post cards, social media, advertisements in local newspapers, an email list 
serve, and community blogs. These notices included the dates and times of the scoping 
meetings. 


Sound Transit Board 
The Board is an 18-member panel of 
representatives from each of the three 
county funding districts that support the 
development of cross-county commuter 
services. 


Sound Transit 3 Plan 
The ST3 Plan is Sound Transit’s long-
range plan for system expansion. In 
summer 2015, thousands of people 
commented on a Draft Priority Project 
List, which was used to develop the Draft 
ST3 Plan. The public commented on the 
Draft ST3 Plan from March 29 through 
May 2, 2016. Sound Transit received 
2,320 written comments and engaged 
with more than 1,250 attendees at seven 
open houses. The agency received 
34,706 responses to an online survey. 
Public input was used in the 
development of the Final ST3 Plan and 
representative project list. Voters 
approved funding for the plan in 
November 2016. 
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o Provided opportunities for public input on the project purpose and need, range of
alternatives, and issues to be addressed in the EIS through the project website and both
online and in-person open houses. Written comments were also accepted via mail or
email. The results of the alternatives development evaluation were available during
scoping to provide information on the range of alternatives previously considered.


o Provided opportunities for agency and tribal input on the project purpose and need,
range of alternatives, and issues to be addressed in the EIS through an agency and
tribal scoping meeting. The range of agency and tribal involvement is further described
in Chapter 3 of this document.


 EIS process: Pursuant to 23 CFR 771 and RCW 43.21C, FTA and Sound Transit will take
the following steps to complete the EIS process:


o Consider alternatives to study in the EIS.


o Identify a Preferred Alternative and other alternatives to study in the EIS.


o Prepare a Draft EIS.


o Solicit comments during a Draft EIS comment period.


o Prepare a Final EIS and respond to comments on the Draft EIS.


o Select the project to be built.


o Meet with agencies and tribes throughout the process as needed.


 Record of Decision: After publication of the Final EIS, FTA is expected to issue a ROD that 
will present the basis for the decision on the project and summarize any mitigation measures 
incorporated into the project. 


Exhibit 3-4 shows the proposed schedule for the WSBLE alternatives development and 
environmental review process, including the milestones listed above and where the 
environmental review is in this timeline.
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Exhibit 3-4. West Seattle and Ballard Link Extensions Schedule 
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4 RANGE OF AGENCY AND TRIBAL INVOLVEMENT 
NEPA emphasizes the importance of agency and tribal coordination early in the environmental 
evaluation process. Three categories of agency participation have been delineated to facilitate 
this coordination: lead agencies, cooperating agencies, and participating agencies 


Appendix A includes an environmental review checklist prepared to identify potential natural, 
cultural, and historic resources in the project area and inform agency involvement per 23 U.S.C. 
139.   


4.1 Lead Agency 
FTA is the lead federal agency under NEPA. Sound Transit is the lead agency under SEPA. 
FTA and Sound Transit have invited the appropriate agencies to be cooperating and 
participating agencies during the EIS scoping process.  


4.2 Cooperating Agencies 
Cooperating agencies, per NEPA (40 CFR 1501.6 and 40 CFR 1508.5), are agencies with 
jurisdiction or special expertise with respect to any environmental issues that should be 
addressed in the EIS. Cooperating agencies are responsible for developing information, 
preparing environmental analyses, and making available staff support to enhance the lead 
agency’s interdisciplinary capability. Table 4-1 identifies the agencies FTA and Sound Transit 
invited to be cooperating agencies, why they are identified as such, and their response to the 
invitation to become a cooperating agency.  


Table 4-1 Cooperating Agencies 


Agency Role 
Anticipated 


Permits/Approvals  
(if applicable) 


Response to 
Cooperating 
Agency Invitation 


Federal  


U.S. Army 
Corps of 
Engineers 


Agency with jurisdiction   Clean Water Act, Section 
404 


 Rivers and Harbors Act, 
Section 10 


 33 U.S.C. 408 (Section 
408 Review) 


Accepted 


U.S. Coast 
Guard 


Agency with jurisdiction, 
special expertise on 
navigable waterways 


 Coast Guard Bridge 
Permit 


Accepted 


Regional  
King County 
(Multiple 
Departments)  


Agency with jurisdiction, 
property owner, special 
expertise regarding county 
facilities and operations 


Not applicable Accepted 
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Agency Role 
Anticipated 


Permits/Approvals  
(if applicable) 


Response to 
Cooperating 
Agency Invitation 


Local  
City of Seattle 
(Multiple 
Departments) 


Agency with jurisdiction, 
property owner, special 
expertise on city facilities 
and operations  


 Master Use Permit 
 Critical Areas Permit 
 Shoreline Permit 
 Street Use Permit 


Accepted 


 


4.3 Participating Agencies 
Participating agencies, per NEPA (23 U.S.C. 139), are identified by the lead agency and include 
federal and non-federal agencies that may have an interest in the project but who are not a lead 
or cooperating agency. Additionally, in implementing SEPA, appropriate agencies must be 
consulted in the EIS process as required by WAC 197-11-502. Participating agencies are 
responsible for providing comments, responses, studies, or methodologies on those areas 
within the special expertise or jurisdiction of the agency. Participating agencies are also 
expected to use the environmental process to address any environmental issues of concern to 
the agency. Table 4-2 identifies the agencies invited to be participating agencies, why they are 
identified as such, and their response to the invitation to be a participating agency.  


Table 4-2 Participating Agencies 


Agency Role Permits/Approvals  
(if applicable) 


Response to 
Participating 


Agency 
Invitation 


Federal  
Advisory Council on 
Historic Preservation 


Special expertise on 
historic resources 


Not applicable Declined 


Bureau of Indian Affairs  Special expertise on 
Native American 
interests 


Not applicable No response 


Federal Aviation 
Administration 


Agency with 
jurisdiction  


Airspace Obstruction 
Evaluation 


No response 


Federal Emergency 
Management Agency 


Special expertise on 
regulated floodplains 


Not applicable No response 


Federal Highway 
Administration 


Agency with 
jurisdiction, special 
expertise on U.S. 
highways 


Not applicable  Accepted 


Federal Railroad 
Administration 


Special expertise on 
railroads 


Not applicable Accepted 


Federal Motor Carrier 
Safety Administration 


Special expertise on 
vehicle safety 


Not applicable No response 
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Agency Role Permits/Approvals  
(if applicable) 


Response to 
Participating 


Agency 
Invitation 


Federal Protective 
Service 


Tenant on property in 
study area, provides 
security for federal 
agency offices in study 
area 


Not applicable No response 


Federal Bureau of 
Investigation 


Tenant on property in 
study area 


Not applicable No response 


Northwest Seaport 
Alliance  


Property owner, 
special expertise on 
freight movement 


Not applicable Accepted 


U.S. Department of 
Interior/National Park 
Service 


Agency with 
jurisdiction 


Section 4(f) review No response 


U.S. Fish and Wildlife 
Service  


Special expertise on 
fish and wildlife 
(Endangered Species 
Act consultation) 


Endangered Species Act, 
Section 7 Consultation 


No response 


U.S. Environmental 
Protection Agency 


Special expertise on 
multiple environmental 
resources 
(environmental review, 
consulting party for 
work within Harbor 
Island Superfund site) 


Coordination on Record of 
Decision for Harbor Island 
Superfund Site 


Accepted 


U.S. Department of 
Housing and Urban 
Development 


Special expertise on 
affordable housing 


Not applicable No response 


U.S. Department of 
Homeland Security 


Special expertise on 
security 


Not applicable No response 


U.S. Government 
Services Administration 


Property owner Not applicable No response 


U.S. Postal Service Property owner, 
interested party 


Not applicable Accepted 


Maritime Administration Special expertise on 
maritime interests 


Not applicable No response 


National Oceanic and 
Atmospheric 
Administration Fisheries  


Agency with 
jurisdiction, special 
expertise on marine 
biological resources 


 Endangered Species Act, 
Section 7 Consultation 


 Magnuson-Stevens Act 
Consultation 


 Marine Mammal 
Protection Action 
Consultation 


No response 
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Agency Role Permits/Approvals  
(if applicable) 


Response to 
Participating 


Agency 
Invitation 


State 
Washington State 
Department of 
Archaeology and Historic 
Preservation  


Special expertise on 
archaeology and 
historic resources 


National Historic 
Preservation Act, Section 
106 Consultation 


Accepted 


Washington Department 
of Ecology 


Agency with 
jurisdiction, special 
expertise on multiple 
environmental 
resources (air quality, 
water quality, 
contaminated sites) 


 Coordination on Record 
of Decision for Harbor 
Island Superfund Site 


 Coastal Zone 
Management 
Consistency Certification 


 Clean Water Act Section 
402, National Pollutant 
Discharge Elimination 
System Stormwater 
Discharge Permit 


 Clean Water Act Section 
401, Water Quality 
Certification 


 Wastewater Discharge 
Permit 


 Underground Storage 
Tank 30-day notice 


 Notice of Construction 
(Air Quality) 


Accepted 


Washington Department 
of Fish and Wildlife 


Agency with 
jurisdiction, special 
expertise on fish and 
wildlife 


Hydraulic Project Approval No response 


Washington Department 
of Natural Resources 


Agency with 
jurisdiction, special 
expertise on natural 
resources  


Aquatic Lease  No response 


Washington State 
Recreation and 
Conservation Office  


Agency with 
jurisdiction, special 
expertise on park 
funding 


Section 6(f) review Accepted 


Washington State 
Department of 
Transportation 


Agency with 
jurisdiction, special 
expertise on highways 


Airspace Lease No response 


Washington Department 
of Children, Youth, and 
Families 


Tenant on property in 
study area 


Not applicable No response 
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Agency Role Permits/Approvals  
(if applicable) 


Response to 
Participating 


Agency 
Invitation 


Regional  
Puget Sound Clean Air 
Agency 


Agency with 
jurisdiction, special 
expertise on air quality 


Notice of Construction (Air 
Quality) 


No response 


Puget Sound Regional 
Council 


Special expertise on 
regional growth 


Not applicable Accepted 


Local  
Port of Seattle Property owner, 


special expertise on 
freight movement 


Not applicable Accepted 


4.4 Tribal Coordination and Consultation 
There are three primary topic areas for tribal involvement in the project: treaty rights, cultural 
resources, environmental review, and related consultations under the Endangered Species Act 
and National Historic Preservation Act. Tribes with court-adjudicated treaty rights will be 
involved in treaty discussions: the two tribes with treaty rights in the project area are the 
Muckleshoot Indian Tribe and the Suquamish Tribe of the Port Madison Reservation. Federally 
and non-federally recognized tribes with an interest in the project area may participate in cultural 
resources or environmental review processes. Interested tribes will be invited to participate 
throughout the process. 


The following federally recongnized tribes likely have an interest in the project, and FTA sent 
letters initiating government-to-government consultation in February 2018 and NEPA and 
Section 106 consultation in February 2019: 


 Muckleshoot Indian Tribe 
 Suquamish Tribe of the Port Madison Reservation 
 Snoqualmie Indian Tribe 
 Stillaguamish Tribe of Indians of Washington 
 Tulalip Tribes of Washington 
 Confederated Tribes and Bands of the Yakama Nation 
 
Sound Transit also invited the Duwamish Tribe and the Snohomish Tribe, which are not 
federally recognized treaty tribes, to participate in the environmental process in a letter dated 
February 2019. 







West Seattle and Ballard Link Extensions 


Page 5-1 | AE 0036-17 | Agency/Tribal Coordination Plan May 2019 


5 AGENCY AND TRIBAL COORDINATION PROCESS 
FTA and Sound Transit are leading agency consultation 
to ensure an early and continuous exchange of 
information. The intent of coordination is to work 
cooperatively to identify and resolve issues that could 
delay completion of the environmental review process or 
result in denial of any approvals required for the project.  


An early level of agency and tribe engagement will better 
prepare FTA and the Board to make informed and 
durable project decisions. This broad external 
engagement also supports transparency, accountability, 
and discipline on project scope, schedule, and budget. 
Early decision-making by invested and engaged parties will best ensure the timely delivery of 
new transit service to the public.  


The recommended approaches included herein generally cover the entire environmental 
process but provide more detail on the scoping and EIS processes. As the project progresses, 
FTA and Sound Transit may update this plan to provide additional detail for the current and 
subsequent project phases, such as preparation of the Final EIS and permitting. 


The agency and tribal coordination process is identified by the category of involvement identified 
in Chapter 3, as follows: 


 Lead Agency 
 Cooperating/Participating Agencies 
 Tribes 


The approach for each of these methods is described in the following sections, including the 
type and frequency of coordination events. Agencies and tribes that have been invited to the 
coordination process are listed in Sections 5.2 and 5.3.  


5.1 Lead Agency Coordination 
FTA is the lead agency under NEPA. They are a potential WSBLE funding partner and also 
establish national guidelines governing the planning, design, and construction of public transit in 
the United States, including those defining the New Starts funding process, the EIS process, 
preliminary engineering, and the final design process. FTA published an NOI in the Federal 
Register, declaring the intent to prepare an EIS under NEPA. FTA is also the lead federal 
agency for consulting with other federal agencies, with tribes, and with state agencies when 
consulting on federal regulations, such as Section 106 of the National Historic Preservation Act. 


The following is the approach for lead agency coordination: 


 FTA and Sound Transit will coordinate every step of the way, preferably through regular 
staff-to-staff communications, quarterly Sound Transit-FTA meetings, and participation in a 


Durable Project Decisions 
Durable consensus means 
agreement is reached on a 
preferred alternative and range of 
reasonable alternatives to 
advance into an EIS. This 
agreement is durable if decision-
makers and local officials can stick 
with that scope, even in the face of 
political pressure from constituents 
who will be impacted and ask for 
other alternatives to be evaluated. 







West Seattle and Ballard Link Extensions 


Page 5-2 | AE 0036-17 | Agency/Tribal Coordination Plan May 2019 


monthly conference call with both FTA Region 10 and headquarters staff. 


 FTA and Sound Transit will coordinate to ensure that requirements for formal submittals and 
responses are met. 


 FTA, with Sound Transit support, will lead coordination with individual federal agencies with 
jurisdiction throughout development of documents for compliance with special-purpose laws, 
including the following: 


o Endangered Species Act, Section 7 Consultation 


o Section 106 of the National Historic Preservation Act (36 CFR Part 800) 


o Section 4(f) of the U.S. Department of Transportation Act of 1966 


o Section 6(f) of the Land and Water Conservation Fund Act 


o Section 404  of the Clean Water Act 


o Section 10 and Section 14 of the Rivers and Harbors Act of 1899, Section 408 
Permission (33 U.S.C. 401, and 408) 


o Federal Aviation Administration determination under 14 CFR 77 


 FTA and SoFund Transit will coordinate with individual agencies to acquire the anticipated 
federal permits and approvals listed in Tables 4-1 and 4-2. 


5.2 Cooperating and Participating Agencies and Tribes 
FTA and Sound Transit have invited the appropriate agencies to be cooperating and 
participating agencies during the EIS scoping process. FTA, with Sound Transit support, will 
lead coordination with federal participating and cooperating agencies. FTA will also lead 
consultation with treaty tribes on treaty fishing considerations and with all interested tribes 
during the environmental review process and as required under Section 106 of the National 
Historic Preservation Act regarding potential cultural resources. 


5.2.1 Agency and Tribal Involvement in Alternatives Development and 
Environmental Process  


The environmental process is described in Section 3.5. Agency and tribal coordination will vary 
with each milestone of the alternative development and environmental process, as follows:  


 SEPA Early scoping: As part of the SEPA early scoping process held in February 2018, 
Sound Transit hosted an agency and tribal meeting for federal, state, regional, and tribal 
governments, as well as multiple meetings for the public. These meetings provided 
participants with an overview of the project purpose and need, existing conditions in the 
project area, the ST3 representative project, and the alternatives development process. 
During the meetings, Sound Transit requested input on the purpose and need, alternatives, 
and important considerations. A copy of the Early Scoping Summary Report, including a 
summary of agency comments received during the comment period, is posted on the project 
website: https://www.soundtransit.org/Projects-and-Plans/west-seattle-and-ballard-link-
extensions/document-archive.  



https://www.soundtransit.org/Projects-and-Plans/west-seattle-and-ballard-link-extensions/document-archive

https://www.soundtransit.org/Projects-and-Plans/west-seattle-and-ballard-link-extensions/document-archive
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 Alternatives development: FTA and Sound Transit met with agencies and tribes 
throughout the alternatives development process between SEPA early scoping and EIS 
scoping to request agency and tribal feedback on alternatives and input on technical issues.  


 EIS scoping: At the start of EIS scoping, FTA and Sound Transit sent letters to agencies 
and tribes notifying them of scoping, inviting them to be participating or cooperating 
agencies (as appropriate), and inviting them to an agency scoping meeting. During scoping, 
FTA and Sound Transit sought agency input on the purpose and need of the project, range 
of alternatives to be studied in the EIS, identification of the Preferred Alternative, preliminary 
impacts, and issues to be considered. A scoping information report provided a general 
understanding of the project. 


 Analysis methodologies: FTA and Sound Transit will provide the proposed analysis 
methodologies to participating and cooperating agencies for their review and comment prior 
to beginning EIS analysis. FTA and Sound Transit will offer to meet with agencies and tribes 
individually to discuss methodologies of interest to them. 


 Draft EIS: FTA and Sound Transit will provide a preliminary Draft EIS to cooperating 
agencies for review and comment prior to publication. FTA and Sound Transit will review 
comments, coordinate with cooperating agencies, and revise the Draft EIS prior to 
publication, as appropriate. FTA and Sound Transit will distribute the Draft EIS to 
cooperating and participating agencies and will provide a notice of availability to the public 
and others who have indicated an interest in the project. After the Notice of Availability of the 
Draft EIS is published in the Federal Register and the SEPA Register, a comment period will 
follow. During the comment period, Sound Transit will hold public meetings with information 
on the project and the results of the EIS analysis. Where appropriate, FTA and Sound 
Transit will meet with cooperating and participating agencies to discuss their Draft EIS 
comments. 


 Final EIS overview: FTA and Sound Transit will coordinate with agencies as needed, to 
provide an overview of the changes in the Final EIS from the Draft EIS and determine the 
mitigation proposed for the Preferred Alternative. The Final EIS will include responses to 
agency comments and will be sent to the distribution list. EPA will publish a Notice of 
Availability in the Federal Register. The ROD will also be distributed to affected agencies 
and a Limitation on Claims notice will be published in the Federal Register. 


 Final design and project construction: Sound Transit will continue to coordinate with 
affected agencies throughout final design and construction, and a supplemental plan will 
address the coordination processes during that phase of project development. 


5.2.2 Individual Agency Consultation (including Resource Agencies) 


FTA and Sound Transit will meet with agencies and tribes individually throughout the 
environmental process. Key coordination milestones are shown in Exhibit 5-1 in Section 5.4. 
The following is a list of individual agency consultations and the issues that would be covered in 
individual meetings: 
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 Key Agency Staff: Key agency staff insight will be sought throughout the project 
development process for the following: 


o Project design development, to review existing and future land use and transportation 
compatibility  


o Review of station placement and traffic circulation design concepts 


o Consultation on environmental resources such as parks and recreational resources, 
ecosystems, and water resources 


o Review of construction strategies that will be assumed in the environmental analysis  


o Review of design and measures to avoid and minimize harm as well as mitigation 
measures  


 Transit Agencies: Meetings with transit agencies will be held periodically to review transit 
integration plans and station design concepts, as well as confirm operational characteristics. 


 City of Seattle: Four types of agreement and concurrence actions will memorialize shared 
understanding between Sound Transit and the City of Seattle. A project partnering 
agreement, Preferred Alternative concurrence, permitting plan concurrence, and 
permitting/development agreements will be jointly developed and agreed to by Sound 
Transit and the City of Seattle. Sound Transit and the City of Seattle executed a Partnering 
Agreement at the initiation of the WSBLE. 


The WSBLE team will work through Sound Transit’s lead when approaching the City staff 
lead for coordination on project development issues. These city staff representatives should 
have decision-making capacity and access to other WSBLE staff, including but not limited to 
planning, engineering, environmental, and maintenance. Routine individual meetings are 
recommended to do the following: 


o Keep city leads informed, preferably through regular staff-to-staff communication. For 
day-to-day technical work, the WSBLE team will work directly with city technical staff. 


o Review right of way, utility, and environmental constraints and opportunities to share or 
achieve mutual benefits in design development. 


 Elected Officials: Elected officials are critical in the decision-making process. Elected city 
officials include mayors and city council members, and many of these officials are also 
Board members. FTA and Sound Transit will coordinate with the elected officials as needed.  


 Regulatory and Resource Agencies: FTA and Sound Transit will coordinate with 
environmental regulatory agencies individually at key milestones of the NEPA/SEPA 
process as outlined under Section 5.2.1, Agency and Tribal Involvement in Alternatives 
Development and Environmental Process. FTA and Sound Transit will also coordinate with 
regulatory agencies when the project alternatives may affect the resources within their 
jurisdiction. Additionally, resource agencies listed in Sections 4.2 and 4.3 of this document 
will be coordinated with as needed. Resource working groups will be created if needed. 
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 U.S. Coast Guard: Coordination with the U.S. Coast Guard will be conducted as described 
in the 2014 Memorandum of Understanding between the U.S. Coast Guard and the FTA, 
Federal Railway Administration, and Federal Highway Administration to Coordinate and 
Improve Bridge Planning and Permitting. The milestones and anticipated schedule for the 
Coast Guard’s involvement is shown in Exhibit 5-1. 


5.3 Consultation with Native American Tribes 
As the lead agency with a federal trust responsibility, the FTA has initiated government-to-
government consultation with federally recognized tribes and invited them to participate in 
scoping. FTA is leading the consultation with support from Sound Transit and will continue 
throughout project development. FTA and Sound Transit will consult with treaty tribes on treaty 
fishing considerations and with all interested tribes during the environmental review process, 
and as required under Section 106 of the National Historic Preservation Act regarding potential 
cultural resources. 


Non-federally recognized tribes may be invited to participate in the Section 106 and SEPA 
processes by Sound Transit because they may have an interest or information regarding the 
potential for encountering sites containing cultural or archaeological resources. Communications 
and agreements with these tribes will be documented as part of the environmental record. 


5.4 Agency and Tribal Coordination Milestone Schedule 
Exhibit 5-1 identifies major local and federal environmental review process milestones for the 
project. The schedule is preliminary and will be updated as the project progresses and based on 
input from agencies and tribes.
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Exhibit 5-1. Agency Coordination Milestone Schedule 
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APPENDIX A 
Environmental Review Checklist











U.S. DEPARTMENT OF TRANSPORTATION 
ENVIRONMENTAL REVIEW CHECKLIST 


 
The Fixing America’s Surface Transportation Act (FAST Act) requires the U.S. Department of Transportation (DOT or Department) 
and other Federal agencies of jurisdiction likely to have substantive review or approval responsibilities on transportation projects to 
develop a checklist to help project sponsors identify potential natural, cultural, and historic resources in the area of a proposed 
project.1 The checklist, however, is intended to generally help project sponsors with the following:  (1) identify agencies of 
jurisdiction and cooperating agencies; (2) develop the information needed for the purpose and need and alternatives for analysis; and 
(3) improve interagency collaboration to help expedite the permitting process for the lead agency and agencies of jurisdiction.2  
 
Accordingly, DOT has created the checklist below. In Section I, the project sponsor should provide general information about the 
project, including a project description and location. Section II provides a series of questions to help the Department, lead agencies, 
project sponsors, and other interested parties identify potential natural, cultural, and historic resources in the area of a proposed project 
in order to help determine the requirements applicable to the proposed project and what permits, approvals or consultations may be 
required.3 The following categories of resources that a proposed project may impact include:  (1) air quality; (2) water resources and 
wetlands; (3) wildlife; (4) historic and cultural resources; (5) social and economic impacts; (6) environmental justice; (7) hazardous 
and other contaminated materials; (8) greenhouse gas emissions and climate change; (9) noise and vibration; and (10) land. 
Section II also identifies potential agency or agencies of jurisdiction to facilitate the identification of cooperating or participating 
agencies. Early identification of these agencies will help facilitate interagency collaboration and outreach as well as expedite any 
required permitting processes. In particular, the Department can work with these agencies to help develop the National Environmental 
Policy Act (NEPA) purpose and need, and identify reasonable alternatives.4  For complex projects where multiple alternatives are 
under consideration, the Department may complete this checklist for each alternative to facilitate comparison of impacts. 
 
Appendix A provides a list of acronyms and legal resources for the different types of proposed transportation projects. 
 
 
 
 


                                                 
1 Pub. L. 112-141, § 1313(a) (codified at 49 U.S.C. § 310(c)).  This section does not apply to any project subject to 23 U.S.C. § 139. 49 U.S.C. § 310(g)). 
2 49 U.S.C. § 310(c)(2). 
3 Note, however, that because this checklist is intended to apply to a broad range of transportation projects, certain requirements that are specific to a proposed 
project may not be included; therefore, it is important to refer to the legal authorities and available guidance documents as well to ensure full compliance. 
4 NEPA serves as the umbrella review process to achieve compliance with all environmental requirements. 
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I. PROJECT 
 


Proposed Project Name: 


Project Sponsor (Name, Address, Phone Number, and Point of Contact): 


Project Location (e.g., City(ies), State(s); if available, include a map):   


Project Description (A brief description of the proposed project (1-2 sentences)): 
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II. PERMITS, APPROVALS, CONSULTATIONS, AND OTHER REQUIREMENTS 
 


1. Air Quality 
Requirement Whether Requirement 


Applies 
(Check all that apply) 


Potential Cooperating 
(C) or Participating (P) 


Agencies  
(Identify the type by (C) or (P) 


next to the Agency’s name) 


Comments  
(Identify any potentially applicable 


programmatic agreements, merger agreements, 
etc. or other relevant notes.)  


1.1  Conformity Determination:   
Under the Clean Air Act, is a conformity 
determination required to show that the 
project conforms to the applicable State or 
Tribal Implementation Plan? 


☐ Yes, General 
Conformity 


☐ Yes, Transportation 
Conformity 


☐ No 


☐ EPA (__) 
☐ Other:  _________ 
☐ N/A 


 


 


 
2. Water Resources and Wetlands 


2.1.  Section 401 State Certification:   
Under the Clean Water Act, is a Section 
401 State Certification potentially required 
to show that the project will not cause or 
contribute to a violation of relevant State 
water quality standards?  


☐ Yes, 
State/Commonwealth 
of _______________ 


☐ No 


☐ EPA (__) 
☐ Other:  _________ 
☐ N/A 


 


2.2 Section 402 National Pollutant 
Discharge Elimination System 
(NPDES) Permit: 


Under the Clean Water Act, is an EPA or 
State Section 402 permit required for the 
discharge of pollutants into the waters of 
the United States? 


☐ Yes, EPA 
☐ Yes, 


State/Commonwealth 
of _______________  


☐ No 


☐ EPA (__) 
☐ Other:  _________ 
☐ N/A 


 


2.3 Section 404 Permit:  
Under the Clean Water Act, is a USACE 
Section 404 Permit required for the 
discharge of dredge and fill material? 


 


☐ Yes, Individual 
☐ Yes, General—


Nationwide 
☐ Yes, General—


Regional 
☐ Yes, General—State  
☐ No 


☐ USACE (__) 
☐ EPA (__) 
☐ Other:  _________ 
☐ N/A 


 


2.4 Coastal Zone Management Act 
(CZMA) Federal Consistency 
Certification:  


☐ Yes, Consistency 
Certification to be 
submitted to the 


☐ NOAA (__) 
☐ Other:  _________ 
☐ N/A 
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Will the proposed project activities 
potentially occur within a coastal zone or 
affect any coastal use or natural resource 
of the coastal zone, requiring a 
Consistency Determination and 
Certification? 


State/Commonwealth 
of _______________ 


☐ No 


2.5 Bridge Acts: 
Under Section 9, Rivers and Harbors 
Appropriations Act of 1899, as amended 
(33 USC 401); the Act of March 23, 1906, 
amended (33 USC 491), the General 
Bridge Act of 1946, amended (33 USC 
525); or the International Bridge Act of 
1972 (33 USC 535), is a USCG Bridge 
Permit required for construction or 
reconstruction or modification of a bridge 
or causeway in or over navigable waters of 
the United States? 


☐ Yes 
☐ No, exempt pursuant 


to 23 U.S.C. § 144(c). 
☐ No 


☐ USCG (__) 
☐ USACE (__) 
☐ Other:  _________ 
☐ N/A 


 


2.6 Section 10 Permit: 
Under the Rivers and Harbors Act, is a 
USACE Section 10 Permit required for the 
building of a structure (e.g., wharf, pier, or 
jetty) or excavation or fill within any 
navigable waters of the United States? 


☐ Yes 
☐ No 


☐ USCG (__) 
☐ USACE (__) 
☐ Other:  _________ 
☐ N/A 


 


2.7 Coastal Barrier Resources Act 
Consultation: 


Will the proposed project potentially occur 
within the boundaries of a designated 
coastal barrier unit of the Coastal Barrier 
Resources System, requiring consultation 
with FWS? 
 


☐ Yes 
☐ No 


☐ FWS (__) 
☐ Other __________ 
☐ N/A 


 


2.8 Wild and Scenic Rivers Act 
Determination/Coordination: 


Will the proposed project occur on a 
designated national wild and scenic river, a 
congressionally authorized study river, or 
upstream, downstream or on a tributary of 
such river, requiring coordination with, or 
a determination about potential adverse 


☐Yes 
☐ No 


☐ NPS (__) 
☐ BLM (__) 
☐ FWS (__) 
☐ USFS (__) 
☐ Other__________ 
☐ N/A 
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effects on free-flow, water quality, and 
outstandingly remarkable river values by, 
BLM, FWS, NPS, or USFS?    
2.9 Nationwide Rivers Inventory: 
Are the proposed project actions likely to 
preclude future National Wild and Scenic 
River designation of a river included on 
the Nationwide Rivers Inventory requiring 
consultation with NPS? 


☐Yes
☐No


☐ NPS (__)
☐ Other:  _________
☐ N/A


2.10 Section 103 Permit: 
Under the Marine Protection, Research, 
and Sanctuaries Act of 1972 (Ocean 
Dumping Act), is an EPA permit 
potentially required to release materials 
into ocean waters? 


☐Yes
☐No


☐ EPA (__)
☐ USCG (__)
☐ DOI (__)
☐ DOC (__)
☐ Other:  _________
☐ N/A


2.11 Section 408 Evaluation and 
Determination: 


Under the Rivers and Harbors Act, is 
USACE Section 408 permission 
potentially required to make alterations to, 
or temporarily or permanently occupy or 
use, any USACE federally authorized civil 
works project? 


☐Yes
☐No


☐ USACE (__)
☐ Other:  _________
☐ N/A


2.12 Floodplains (E.O. 11988, as 
amended by E.O. 13690): 


Will the proposed project be located within 
a floodplain, potentially requiring a 
detailed analysis of the risks and impacts 
of the project and any proposed mitigation 
and alternatives? 


☐Yes
☐No


☐ FEMA (__)
☐ HUD (__)
☐ Other:  _________
☐ N/A


2.13  Wetlands (E.O. 11990) 
Will the proposed project be located in 
wetlands or affect wetlands, potentially 
requiring an alternatives analysis? 


☐Yes
☐No


☐ FWS (__)
☐ Other:  _________
☐ N/A


2.14  National Marine Sanctuaries:   
Are the proposed project actions likely to 
destroy, cause the loss of, or injure a 
sanctuary resource, requiring interagency 


☐Yes
☐No


☐ NOAA (__)
☐ Other:  _________
☐ N/A
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consultation with NOAA? 


3. Wildlife
3.1  Section 7 Consultation and 


Biological Opinion (Endangered 
Species Act):   


Is there an endangered or threatened 
species that the proposed action may 
affect, requiring, at a minimum, an 
informal consultation with FWS and 
NMFS?   


☐ Yes
☐ No


☐ FWS (__)
☐ NMFS (__)
☐ Other:  _________
☐ N/A


3.2  Bald and Golden Eagle Protection 
Individual or Programmatic Take 
Permit: 


Will the proposed project potentially take 
(e.g., would kill or disturb) any bald or 
golden eagle, any bald or golden eagle on a 
recurring basis across a range of times and 
conditions of locations, or nest(s) (active 
or inactive) of such eagles, requiring an 
FWS permit? 


☐ Yes
☐ No


☐ FWS (__)
☐ Other:  _________
☐ N/A


3.3 Migratory Bird Treaty Act: 
Will the proposed project potentially take 
migratory birds, nests, or eggs, requiring 
an FWS permit? 


☐ Yes
☐ No


☐ FWS (__)
☐ Other:  _________
☐ N/A


3.4  Fish and Wildlife Coordination—
Consultation: 


Will the proposed project potentially 
deepen a channel or impound, divert, or 
otherwise control or modify the waters of 
any stream or other body of water; 
therefore, requiring consultation with FWS 
and the appropriate State wildlife agency? 


☐ Yes,
State/Commonwealth
of _______________


          (List State and  
Agency Name) 


☐ No


☐ FWS (__)
☐ NOAA (__)
☐ Other:  _________
☐ N/A
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3.5  Magnuson-Stevens Fishery 
Conservation and Management 
Essential Fish Habitat (EFH) 
Consultation: 


Will the proposed project potentially 
adversely affect Essential Fish Habitat, 
requiring a consultation with NMFS? 


☐ Yes
☐ No


☐ FWS (__)
☐ NMFS (__)
☐ Other:  _________
☐ N/A


3.6  Marine Mammal Protection 
Consultation: 


Will the proposed project potentially take 
(e.g., harass, injure, kill) a marine 
mammal(s), requiring, at a minimum, an 
NMFS or FWS consultation? 


☐ Yes
☐ No


☐ FWS (__)
☐ NMFS (__)
☐ Other:  _________
☐ N/A


3.7  National Park Service Special Use 
Permit:   


Will the proposed project potentially 
involve a short-term activity that takes 
place in a park area, requiring an NPS 
permit? 


☐ Yes
☐ No


☐ NPS (__)
☐ USFS (__)
☐ Other:  _________
☐ N/A


3.8  Fish and Wildlife Special Use 
Permit: 


Will the proposed project action(s) 
potentially occur on or affect a national 
wildlife refuge, requiring an FWS Special 
Use Permit? 


☐ Yes
☐ No


☐ FWS (__)
☐ Other:  _________
☐ N/A


3.9  Right of Way Authorization (Refuge 
Lands): 


Will the proposed project actions 
potentially occur on refuge lands, requiring 
a FWS compatibility determination? 


☐ Yes
☐ No


☐ FWS (__)
☐ Other:  _________
☐ N/A


4. Historic and Cultural Resources
4.1  Section 106 of the National Historic 


Preservation Act:   
Is there the potential to affect resources 
eligible for or listed on the National 
Register of Historic Places that may 
require consultation with ACHP, SHPO, 
and THPO? 


☐ Yes
☐ No


☐ ACHP (__)
☐ SHPO (__)
☐ THPO (__)
☐ Other: ________


Washington Dept of 
Arch & Hist Preservation







March 3, 2016 
 


8 
 


4.2  Native American Graves Protection 
and Repatriation Act Compliance: 


Will the proposed project potentially affect 
Native American burial sites, Native 
American human remains, funerary 
objects, sacred objects, and items of 
cultural patrimony on Federal and tribal 
lands?   


☐ Yes 
☐ No 


☐ NPS (__) 
☐ BIA (__) 
☐ Other: ________ 
☐ N/A 


 


4.3  Archeological and Historic 
Preservation: 


Will the proposed project potentially result 
in the irreparable loss or destruction of 
significant scientific, prehistoric, 
historical, or archeological data, requiring 
notification to NPS? 


☐ Yes 
☐ No 


☐ NPS (__) 
☐ Other: ________ 
☐ N/A 


 


 
5. Social and Economic Impacts  


5.1  Uniform Relocation Assistance and 
Real Property Acquisition Policies 
Act (Uniform Act):   


Will the proposed project potentially result 
in the displacement of persons or 
businesses? 


☐ Yes  
☐ No 


☐ Other: ________   
☐ N/A 


 


 


5.2  American Indian Religious Freedom 
Act: 


Will the proposed project potentially affect 
places of religious significance to 
American Indians, Eskimos, Aleuts, and 
Native Hawaiians?   


☐ Yes 
☐ No 


☐ DOI (__) 
☐ NPS (__) 
☐ BIA (__) 
☐ USFS (__) 
☐ Other: ________ 
☐ N/A 


 


5.3  Consultation and Coordination 
With Indian Tribal Governments 
(E.O. 13175): 


Will the proposed project potentially have 
tribal implications, requiring coordination 
and DOT consultation with tribal officials? 


☐ Yes  
☐ No 


☐ BIA (__) 
☐ Other: ________   
☐ N/A 
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6. Environmental Justice (E.O. 12898) 
Will the proposed project potentially result 
in a disproportionately high and adverse 
human health or environmental effects on 
minority and low-income populations? 


☐ Yes  
☐ No 


☐ HUD (__) 
☐ EPA (__) 
☐ Other: ________   
☐ N/A 


 


 


 
7. Hazardous and Other Contaminated Materials 


Will the proposed project potentially 
involve a site(s) contaminated by 
hazardous waste? 


☐ Yes  
☐ No 


☐ EPA (__) 
☐ Other: ________   
☐ N/A 


 


 


 
8. Greenhouse Gas Emissions and Climate Change 


8.1 Will the proposed project potentially 
impact greenhouse gas emissions and 
climate change that would require a 
detailed analysis? 


☐ Yes  
☐ No 


☐ Other: ________   
☐ N/A 
 


 


8.2  Will the proposed project be affected 
by climate change impacts, potentially 
requiring an adaptation and/or resiliency 
analysis? 


☐ Yes  
☐ No 


☐ Other: ________   
☐ N/A 


 


 
9. Noise and Vibration 


Will the proposed project potentially 
impact noise or vibration (or both types of) 
emissions that would require a detailed 
analysis? 


☐ Yes  
☐ No 


☐ EPA (__) 
☐ Other: ________   
☐ N/A 
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10. Land 
10.1  Section 4(f): 
Under section 4(f), would there be a 
permanent, temporary, or constructive use 
of a 4(f) resource (park, recreation area, 
wildlife and waterfowl refuge, or historic 
site) that would not be considered de 
minimis? 


☐ Yes 
☐ No 


☐ DOI (__) 
☐ NPS (__) 
☐ BLM (__) 
☐ FWS (__) 
☐ USDA (__) 
☐ USFS (__) 
☐ Other:  _________ 
☐ N/A 


 


 


10.2  National Trails System Act 
Coordination: 


Is the proposed project likely to have a 
direct and adverse effect on legislatively 
designated or potentially designated 
National Scenic and/or National Historic 
Trails, requiring coordination with DOI 
(NPS, BLM, and FWS) or USDA (USFS)? 


☐ Yes  
☐ No 


☐ DOI (__) 
☐ NPS (__) 
☐ BLM (__) 
☐ FWS (__) 
☐ USDA (__) 
☐ USFS (__) 
☐ Other:  _________ 
☐ N/A 
 


 


10.3 Section 6(f): 
Will the proposed project involve a 
conversion of land or facilities funded 
under Section 6(f) of the Land and Water 
Conservation Fund Act? 


☐ Yes 
☐ No 


☐ NPS (__) 
☐ DOI (__) 
☐ Other:  _________ 
☐ N/A 


 


10.4  BIA Lease:   
Will the project potentially include 
possession of Indian land, requiring a BIA 
lease?  


☐ Yes 
☐ No 


☐ DOI, BIA (__) 
☐ Other:  _________ 
☐ N/A 


 


10.5  Service Line Agreement:   
Will the proposed project potentially 
require the construction of a service line 
across Indian tribal land, requiring an 
agreement with the landowner or other 
legally authorized occupant or user? 


☐ Yes 
☐ No 


☐ BIA (__) 
☐ Other:  _________ 
☐ N/A 
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 10.6  Right of Way Authorization 
(Tribal Lands):  


Will the proposed project potentially 
require or include access, crossing, or 
providing services and utilities on Indian 
lands, requiring BIA authorization? 


☐ Yes
☐ No


☐ BIA (__)
☐ Other:  _________
☐ N/A


10.7  Right of Way Authorization 
(Public Lands): 


Will the proposed project potentially 
require a right-of-way over, upon, under, 
or through public lands? 


☐ Yes
☐ No


☐ BLM (__)
☐ Other:  _________
☐ N/A


10.8  Right of Way Authorization 
(Federal Lands): 


Will the proposed project activities 
potentially occur on Federal property, 
requiring BOR authorization? 


☐ Yes
☐ No


☐ BOR (__)
☐ Other:  _________
☐ N/A


10.9  Notice of Proposed Construction: 
Will the proposed project potentially 
involve construction or alteration of 
structures that may affect air commerce (14 
CFR 77.9), requiring submission of a 
Notice of Proposed Construction to FAA 
(Form 7460)? 


☐ Yes
☐ No


☐ FAA (__)
☐ Other:  _________
☐ N/A


10.10  Aeronautic Study Determination: 
Will the proposed project potentially 
involve construction or alterations of 
structures that may interfere with air 
commerce (14 CFR 77.9), requiring an 
Aeronautical Study Determination? 


☐ Yes
☐ No


☐ FAA (__)
☐ DOD (__)
☐ DHS (__)
☐ Other:  _________
☐ N/A
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III. Other Potentially Impacted Resources  
 


Include any other potentially impacted resources and potentially required permit(s) or other approval(s) not otherwise listed above (e.g., health 
impacts that may require disclosures and discussion of possible mitigation; the introduction and spread of invasive species; NPS lands; Prevention of 
Significant Deterioration permit):   
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APPENDIX A:  ABBREVIATIONS AND LEGAL RESOURCES 


I. List of Agency Abbreviations 


Advisory Council on Historic Preservation (ACHP) 
Council on Environmental Quality (CEQ) 
State Historic Preservation Officer (SHPO) 
Tribal Historic Preservation Officer (THPO) 
United States (U.S.) 
U.S. Army Corps of Engineers (USACE) 
U.S. Bureau of Reclamation (BOR) 
U.S. Department of Agriculture (USDA) 


-  Forest Service (Forest Service or USFS) 
U.S. Department of Commerce (DOC)  
 -  National Oceanic and Atmospheric Administration (NOAA) 


o National Marine Fisheries Service (NMFS) 
U.S. Department of Housing and Urban Development (HUD) 
U.S. Department of the Interior (DOI) 


- Bureau of Indian Affairs (BIA) 
- Bureau of Land Management (BLM) 
- Bureau of Reclamation (BOR) 
- Fish and Wildlife Service (FWS) 
- National Park Service (NPS) 


U.S. Department of Homeland Security (DHS) 
- Federal Emergency Management Agency (FEMA) 


            -  U.S. Coast Guard (USCG) 
U.S. Department of Transportation (DOT or Department) 


- Federal Aviation Administration (FAA) 
- Federal Highway Administration (FHWA) 
- Federal Motor Carrier Safety Administration (FMCSA) 
- Federal Railroad Administration (FRA) 
- Federal Transit Administration (FTA) 
- Pipeline and Hazardous Materials Safety Administration (PHMSA) 


U.S. Environmental Protection Agency (EPA)  
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II. Legal Resources 


A. APPLICABILITY 
1. Fixing America’s Surface Transportation Act (FAST Act), Pub. L. 112-141. 
2. National Environmental Policy Act (NEPA), 42 U.S.C. 4321–4347. 


• NEPA Implementing Regulations, 40 CFR parts 1500–1508.   
• Clean Air Act, Section 309, 42. U.S.C. § 7609. 


 
B.  AIR QUALITY 


1.  Clean Air Act (CAA), Section 176(c), 42 U.S.C. 7506(c) 
• 40 CFR part 51 subpart T and part 93 subpart A (Transportation Conformity). 
• (b)  40 CFR part 51 subpart W and part 93 subpart B (General Conformity). 


 
C.  WATER RESOURCES AND WETLANDS 


1.  Clean Water Act (CWA), 33 U.S.C. 251–1387.   
• Section 401, 33 U.S.C. 1341. 
• Section 402, 33 U.S.C. 1342. 


- 23 CFR part 650, subpart B. 
- 33 CFR parts 209, 320–330, 332, 335–338.  
-     40 CFR parts 121–125, 129–133, 135–136, and 230–233. 


• Section 404, 33 U.S.C. 1344 
- 33 CFR part 320  
-     40 CFR part 230. 


2.  Coastal Barrier Resources Act, 16 U.S.C. 3501–3510.   
3.  Coastal Zone Management Act, 16 U.S.C. 1451–1466.  


• 15 CFR parts 923 and 930. 
4. Rivers and Harbors Act of 1899, 33 U.S.C. 401, 403, 404, 406–409, 411–416, 418, 


502, 549, 686, and 687.   
• Section 9, 33 U.S.C. 401. 


- 33 CFR parts 114–116. 
• Section 10, 33 U.S.C. 403. 


- 33 CFR parts 320–322, 325–326, and 329–330. 
5.  Wild and Scenic Rivers Act, 16 U.S.C. 1271–1287. 


• 36 CFR part 297 (Forest Service). 
• 43 CFR part 8350 (BLM). 


6.  Emergency Wetlands Resources Act of 1986, 16 U.S.C. 3921–3932.  
7. Marine Protection, Research, and Sanctuaries Act of 1972, 33 U.S.C. 1401-1445.   


• 33 CFR parts 320, 324–327, 330 and 335–336 (USACE).  
• 40 CFR parts 220–225, 227–229, and 230–231 (EPA). 


8.  National Marine Sanctuaries Act, 16 U.S.C. 1431–1445c.  
• 15 CFR part 922. 


            9.  Executive Order 11988, “Floodplain Management” (May 24, 1977), as amended by   
Executive Order 13690 “Establishing a Federal Flood Risk Management Standard” 
(Jan. 30, 2015).  
• DOT Order 5650.2, “Floodplain Management and Protection.” 
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10.  Executive Order 11990, “Protection of Wetlands” (May 24, 1977).  
11.  Nationwide Rivers Inventory, Presidential Directive (August 2, 1979); Council on 


Environmental Quality Procedures for Interagency Consultation to Avoid or 
Mitigate Adverse Effects on Rivers in the Nationwide Inventory (August 10, 1980). 


 
D. WILDLIFE 


1. Endangered Species Act (ESA), 16 U.S.C. 1531–1544.   
• Section 4, 16 U.S.C 1533. 
• Section 7, 16 U.S.C. 1536. 
• Section 9, 16 U.S.C. 1538. 
• Section 10, 16 U.S.C. 1539. 


- 50 CFR parts 17, 223, 224, and 402. 
2. Fish and Wildlife Conservation Act, 16 U.S.C. 2901–2912.  


• 50 CFR part 83. 
3. Fish and Wildlife Coordination Act, 16 U.S.C. 661–667d.  
4. Marine Mammal Protection Act, 16 U.S.C. 1361–1423h.   


• 15 CFR part 904 (NOAA). 
• 50 CFR parts 10, 18 and 82 (FWS). 
• 50 CFR parts 216, 217, 222, 229, and 230 (NMFS). 
• 50 CFR part 403 (FWS, NMFS, and NOAA joint regulation). 


5. Magnuson-Stevens Fishery Conservation and Management Act, 16 U.S.C. 1801–
1884.   
• 50 CFR part 600. 


6. The Bald and Golden Eagle Protection Act of 1940, 16 U.S.C. 668–668d.   
• 50 CFR parts 13 and 22. 


7. National Wildlife Refuge System Administration Act of 1966 as amended by the 
National Wildlife Refuge System Improvement Act of 1997, 16 U.S.C. 668dd-668ee.  
• 50 CFR parts 25, 26, and 29. 


8. Executive Order 13112, “Invasive Species” (Feb. 3, 1999).  
9. Executive Order 13186, “Responsibilities of Federal Agencies to Protect Migratory 


Birds” (Jan. 10, 2001).   
 


E.  HISTORIC AND CULTURAL RESOURCES 
1. Section 4(f), 23 U.S.C. 138 and 49 U.S.C. 303 23 CFR part 774.   


• FHWA Section 4(f) Policy Paper, 77 FR 42802, July 20, 2012.   
2.  National Historic Preservation Act, 54 U.S.C. 300101 et seq. (formerly 16 U.S.C. 


470–470x-6).   
• Section 106, 54 U.S.C. 306108 (formerly 16 U.S.C. 470f). 
• 36 CFR part 800.   
• 36 CFR part 60.   
• 36 CFR part 63. 


3.  Archaeological Resources Protection Act of 1979, 16 U.S.C. 470aa–470mm.   
• 43 CFR parts 7 and 79.  


4.  Archeological and Historic Preservation Act, 54 U.S.C. 312102-312107 (formerly 16 
U.S.C. 469–469c).   
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• 43 CFR part 7.  
5.  Native American Graves Protection and Repatriation Act (NAGPRA), 25 U.S.C. 


3001–3013; 18 U.S.C. 1170.   
• 43 CFR part 10. 


6.  Executive Order 13007, “Indian Sacred Sites” (May 24, 1996).  
7.  Executive Order 13287, “Preserve America” (Mar. 3, 2000).   
 


F.  SOCIAL AND ECONOMIC IMPACTS 
1.  Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 


(Uniform Act), 42 U.S.C. 4601–4655. 
• 49 CFR part 24. 


2.  American Indian Religious Freedom Act, 42 U.S.C. § 1996. 
-   43 CFR part 7 (DOI). 
-   36 CFR part 296 (USFS). 


3.  Executive Order 13175, “Consultation and Coordination With Indian Tribal 
Governments” (Nov. 6, 2000).   
• DOT Order 5301.1, “Department of Transportation Programs, Policies, and 


Procedures Affecting American Indians, Alaska Natives, and Tribes. 
4.   Executive Order 13045, “Protection of Children from Environmental Health Risks 


and Safety Risks (April 23, 1997). 
 
 
G.  CIVIL RIGHTS AND ENVIRONMENTAL JUSTICE 


1.  Civil Rights Act of 1964, Title VI, 42 U.S.C. 2000d et seq. 
2.  Executive Order 12898, “Federal Actions to Address Environmental Justice in 


Minority Populations and Low-Income Populations” (Feb. 11, 1994).   
• DOT Order 5610.2(a), 77 FR 27534, May 10, 2012, updating Order 5610.2, 62 


FR 18377, Apr. 15, 1997. 
• FHWA Order 6640.23A (June 14, 2012). 
• FTA Circular 4703.1 (Aug. 15, 2012).   


 
H.  HAZARDOUS AND OTHER CONTAMINATED MATERIALS 


1.  Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), 42 U.S.C. 9601–9675.   
• 40 CFR parts 300–374.   
• 40 CFR part 300. 
• 43 CFR part 11. 
• 40 CFR part 35, Subpart O. 
• 40 CFR 35.6000-35.6820. 


2.  Superfund Amendments and Reauthorization Act of 1986 (SARA), 42 U.S.C. 9671-
9675).   
• 42 U.S.C. 11001–11050. 


-     40 CFR parts 302, 350, 355, 370, and 374. 
3.  Small Business Liability Relief and Brownfields Revitalization Act, 42 U.S.C. 9601, 


9604, 9605, 9607, 9628.   
4.  Resource Conservation and Recovery Act (RCRA), 42 U.S.C. 6901–6992k.   
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• 40 CFR parts 260–282. 
 


I.   GREENHOUSE GAS EMISSIONS AND CLIMATE CHANGE 
1. Executive Order 13693, “Planning for Federal Sustainability in the Next Decade (Mar. 


19, 2015). 
 
J.   NOISE AND VIBRATION 


1.  Federal-Aid Highway Act of 1970, 23 U.S.C. 109.   
• 23 CFR part 772.   


2.  Noise Control Act of 1972, 42 U.S.C. 4901–4918.   
• 40 CFR parts 201-202 (EPA). 
• 49 CFR part 210 (FRA).   
• 49 CFR part 325 (FMCSA).   
• “Transit Noise and Vibration Impact Assessment” (May 2006) (FTA). 


3.  Airport Noise and Capacity Act of 1990, 49 U.S.C. 47521–47533.   
• 14 CFR part 161.  


4.  Aviation Safety and Noise Abatement Act of 1979, 49 U.S.C. 47501–47510.  
• 14 CFR part 150. 


 
K.  LAND 


1. Section 6(f) of the Land and Water Conservation Fund Act of 1965, 54 U.S.C. 
200301 et seq. 
• 36 CFR part 59. 


2. Leases and Permits (BIA), 25 CFR part 162. 
3. Federal Land Policy and Management Act of 1976, as amended, Title V, 43 U.S.C. 


1763. 
• 43 CFR 2800. 


4. Structures interfering with air commerce, 49 U.S.C. 44718. 
• 14 CFR part 77. 


5. Sovereignty & Use of Airspace, 49 U.S.C. 40103. 
6. NPS Organic Act, 54 U.S.C. 100101 et seq. (formerly codified at 16 U.S.C. 1a-1 et 


seq.) 
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		Proposed Project Name: West Seattle and Ballard Link Extensions (WSBLE)

		Project Sponsor Name Address Phone Number and Point of Contact: Sound Transit, 401 S Jackson St, Seattle, WA 98104, Cathal Ridge PEPD Project Director, 206-903-7484
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May 21, 2019 

 
Ms. Linda Gehrke 
Deputy Regional Administrator 
Federal Transit Administration 
915 Second Avenue 
Suite 3142 
Seattle, WA. 98174-1002 
 
In future correspondence please refer to: 
Project Tracking Code:        2019-02-01457 
Property: King County_ West Seattle to Ballard Light Rail Extension 
Re:          Agency and Tribal Coordination Plan Review Comments 
 
Dear Ms. Gehrke: 
 
Thank you for contacting the Department of Archaeology and Historic Preservation (DAHP) and 
providing the Agency and Tribal Coordination Plan for the above referenced project. I have reviewed 
the plan and concur with the schedule provided in Section 5.4.   
 
We appreciate receiving any correspondence or comments from concerned tribes or other parties 
that you receive as you consult under the requirements of 36 CFR 800.4(a)(4). 
 
These comments are based on the information available at the time of this review and on behalf of 
the State Historic Preservation Officer in conformance with Section 106 of the National Historic 
Preservation Act and its implementing regulations 36 CFR 800.  
 
Thank you for the opportunity to review and comment. If you have any questions, please feel free to 
contact me. 
 
Sincerely, 
 

 
 
Dennis Wardlaw 
Transportation Archaeologist 
(360) 586-3085 
dennis.wardlaw@dahp.wa.gov 
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July 23, 2019 
 
 
 
The Honorable Jaison Elkins 
Chairman 
Muckleshoot Indian Tribe 
39015 - 172nd Avenue Southeast 
Auburn, WA 98092 
 
 
Subject: Sound Transit 
 West Seattle and Ballard Link Extensions Geotechnical Investigation Project 
 National Historic Preservation Act, Section 106 
 Eligibility and Effects Determination 
 
Dear Chairman Elkins: 
 
On February 25, 2019, the Federal Transit Administration (FTA) initiated Section 106 
consultation with your tribe for the West Seattle and Ballard Link Extensions Project as proposed 
by Sound Transit. In May 2019, the Sound Transit Board, in coordination with FTA, identified 
alternatives to study in an Environmental Impact Statement (EIS). This fall, the Sound Transit 
Board and FTA plan to identify if other alternatives suggested during the scoping process will be 
studied in the EIS. To support the forthcoming EIS, FTA and Sound Transit now propose the 
West Seattle and Ballard Link Extensions Geotechnical Investigation Project (Project). The 
Project is comprised of a series of geotechnical borings which will support the ongoing design 
and environmental analysis of the overall West Seattle and Ballard Link Extensions Project, but 
is being treated as a separate federal undertaking subject to the provisions of Section 106 of the 
National Historic Preservation Act, and its implementing regulations at 36 Code of Federal 
Regulations (CFR) Part 800. This letter initiates Section 106 consultation, and requests your 
comments on the proposed Area of Potential Effects (APE), and Eligibility and Effects 
Determinations for the Project. 
 
To support the evaluation of the Project, Sound Transit’s consultant Jacobs Engineering Group, 
Inc. (Jacobs) has prepared West Seattle and Ballard Link Extensions Geotechnical Investigation 
Cultural Resources Assessment and Inadvertent Discovery Plan, dated July 2019 (Cultural 
Resources Report). A copy of the Cultural Resources Report is enclosed with this letter for your 
review. 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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Undertaking Description 
The Project proposes up to 482 geotechnical borings located along the light rail extension 
alternatives to be studied in the EIS. Most of the borings will be approximately four to eight 
inches in diameter, and vary in depth from approximately 100 to 350 feet. Drilling methods will 
include hollow-stem auger, mud-rotary, and sonic. Drilling will be completed using either a 
truck- or track-mounted drill rig. The general work area for each boring will be approximately 
60 feet long and 10 to 12 feet wide, to accommodate the drill rig and associated work space. 
There will also be trial pump tests at two boring locations (one on 5th Avenue and one on 6th 
Avenue, to either side of Pine Street). The pump tests will involve drilling in an air rotary hole 
larger than the geotechnical borings at approximately 12 inches for the pumping well, and four 
monitoring wells around each of the well holes. Borings will be backfilled with bentonite, and 
the drilling contractor will restore the property after work is completed. Boring locations are 
shown in Appendix A of the enclosed Cultural Resources Report. Boring locations may shift 
slightly based on the locations of underground utilities and access constraints. 
 
The proposed APE for the Project includes the footprint of each boring and extends in a 75-foot 
radius around each boring (see Figure 2-1 of the enclosed Cultural Resources Report). The APE 
includes the work area for the borings, which will be approximately 60 feet long and 10 to 
12 feet wide to accommodate the drill rig and associated work space, support equipment, and a 
15-foot buffer. 
 
Cultural Resources Evaluation 
The enclosed Cultural Resources Report documents the results of the background research 
conducted for the Project by Jacobs archaeologists and architectural historians. Jacobs staff 
reviewed geological mapping (including LiDAR), the WISAARD database, the Washington 
Statewide Archaeology Predictive Model, ethnographic place name locations, and historical-
based archival records and previous studies within the vicinity of the geotechnical investigation 
proposed by the Project. 
 
Archaeological Resources 
There is one previously recorded historic archaeological site (45KI765) within the Project APE 
that is more than 50 feet away from a proposed geotechnical boring. Archaeological site 
45KI765 was determined not eligible for listing in the National Register of Historic Places 
(NRHP) in 2005. There are also two precontact archaeological sites (45KI1353 and 45KI52) 
within 1,000 feet of the APE and four historic archaeological sites (45KI765, 45KI958, 
45KI1223, and 45KI1185) within 500 feet. Section 6 of the Cultural Resources Report describes 
these sites, along with archaeological sensitivity areas. Archaeological monitoring is proposed 
for the 59 borings that are located in areas with moderate to high sensitivity for 
precontact/ethnographic archaeological resources, or historical archaeological resources (see 
Section 8 and Appendices A, B, and C of the Cultural Resources Report). The archaeological 
monitoring will also help inform the subsequent EIS evaluations for the overall West Seattle and 
Ballard Link Extensions Project. 
 
Archaeological monitoring will follow the Archaeological Monitoring Plan, which is described 
in Appendix J of the Cultural Resources Report. This appendix also includes the Inadvertent 



July 23, 2019 
Page 3 
 
Discovery Plan which will be implemented during Project execution to address the potential to 
encounter cultural materials. The results of the archaeological monitoring will be documented in 
a historic and archaeological technical report that will be an appendix to the subsequent EIS for 
the overall West Seattle and Ballard Link Extensions Project. 
 
Historic Resources 
There are 85 borings located within 75 feet of built environment properties that are either NRHP-
listed or eligible for listing. These borings and the proximal NRHP-listed or -eligible resources 
are listed in Appendix F of the Cultural Resources Report. Of these, three borings are located 
outside of the public right-of-way and within the property boundary of the NRHP-eligible 
Memorial Stadium. Additionally, 46 borings are located within the public right-of-way within 
the Seattle Chinatown National Historic District and the Pioneer Square-Skid Row National 
Historic District; 11 of these borings are located in both districts. All other borings within 75 feet 
of built environment properties that are NRHP-listed or eligible for listing are located within the 
public right-of-way and not within the physical property boundary of the resources. 
 
As described above, all borings are temporary in nature. Borings located in Memorial Stadium 
will not adversely affect the historic property because no aspect of the integrity will be altered or 
diminished. Borings located in the public right-of-way will not directly or indirectly affect built 
environment historic resources. 
 
It is possible that other NHRP-eligible resources that have not yet been identified, evaluated, and 
recorded are within 75 feet of the proposed borings. However, these borings would be in public 
right-of-way or parking lots, and would not have the potential to directly or indirectly affect 
additional historic properties, if any exist. 
 
Determinations 
Based on the aforementioned documentation, FTA has made the following determinations: 
 

• The APE for the Project is limited to a 75-foot radius around each boring location as 
depicted on Figure 2-1 of the enclosed Cultural Resources Report. 

• There are 26 resources listed on, or eligible for, the NRHP within the APE as outlined in 
Table 4-1 of the enclosed Cultural Resources Report. 

• The Project would have no adverse effect on resources on or eligible for the NRHP. 
 
Pursuant to 36 CFR Part 800, FTA respectfully requests any comments you may have with these 
determinations within 30 days of receipt of this letter. If you have any questions, please contact 
Mark Assam, FTA, at (206) 220-4465 or mark.assam@dot.gov, or Lauren Swift, Sound Transit, 
at (206) 398-5301 or lauren.swift@soundtransit.org. 
 

mailto:lauren.swift@soundtransit.org
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Thank you for your consultation on the Project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator  
 
cc: Laura Murphy, Cultural Resources, Muckleshoot Indian Tribe 
 Dennis Wardlaw, Transportation Archaeologist, Washington Department of Archaeology 

and Historic Preservation 
 Lauren Swift, Central Corridor Environmental Manager, Sound Transit 
 
Enclosure: Geotechnical Investigation Cultural Resources Assessment and Inadvertent 

Discovery Plan, July 2019 
 

LINDA M 
GEHRKE

Digitally signed 
by LINDA M 
GEHRKE 
Date: 2019.07.23 
14:05:41 -07'00'
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The Honorable Robert de los Angeles 
Chairman 
Snoqualmie Indian Tribe 
P.O. Box 969 
Snoqualmie, WA 98065 
 
 
Subject: Sound Transit 
 West Seattle and Ballard Link Extensions Geotechnical Investigation Project 
 National Historic Preservation Act, Section 106 
 Eligibility and Effects Determination 
 
Dear Chairman de los Angeles: 
 
On February 25, 2019, the Federal Transit Administration (FTA) initiated Section 106 
consultation with your tribe for the West Seattle and Ballard Link Extensions Project as proposed 
by Sound Transit. In May 2019, the Sound Transit Board, in coordination with FTA, identified 
alternatives to study in an Environmental Impact Statement (EIS). This fall, the Sound Transit 
Board and FTA plan to identify if other alternatives suggested during the scoping process will be 
studied in the EIS. To support the forthcoming EIS, FTA and Sound Transit now propose the 
West Seattle and Ballard Link Extensions Geotechnical Investigation Project (Project). The 
Project is comprised of a series of geotechnical borings which will support the ongoing design 
and environmental analysis of the overall West Seattle and Ballard Link Extensions Project, but 
is being treated as a separate federal undertaking subject to the provisions of Section 106 of the 
National Historic Preservation Act, and its implementing regulations at 36 Code of Federal 
Regulations (CFR) Part 800. This letter initiates Section 106 consultation, and requests your 
comments on the proposed Area of Potential Effects (APE), and Eligibility and Effects 
Determinations for the Project. 
 
To support the evaluation of the Project, Sound Transit’s consultant Jacobs Engineering Group, 
Inc. (Jacobs) has prepared West Seattle and Ballard Link Extensions Geotechnical Investigation 
Cultural Resources Assessment and Inadvertent Discovery Plan, dated July 2019 (Cultural 
Resources Report). A copy of the Cultural Resources Report is enclosed with this letter for your 
review. 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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Undertaking Description 
The Project proposes up to 482 geotechnical borings located along the light rail extension 
alternatives to be studied in the EIS. Most of the borings will be approximately four to eight 
inches in diameter, and vary in depth from approximately 100 to 350 feet. Drilling methods will 
include hollow-stem auger, mud-rotary, and sonic. Drilling will be completed using either a 
truck- or track-mounted drill rig. The general work area for each boring will be approximately 
60 feet long and 10 to 12 feet wide, to accommodate the drill rig and associated work space. 
There will also be trial pump tests at two boring locations (one on 5th Avenue and one on 6th 
Avenue, to either side of Pine Street). The pump tests will involve drilling in an air rotary hole 
larger than the geotechnical borings at approximately 12 inches for the pumping well, and four 
monitoring wells around each of the well holes. Borings will be backfilled with bentonite, and 
the drilling contractor will restore the property after work is completed. Boring locations are 
shown in Appendix A of the enclosed Cultural Resources Report. Boring locations may shift 
slightly based on the locations of underground utilities and access constraints. 
 
The proposed APE for the Project includes the footprint of each boring and extends in a 75-foot 
radius around each boring (see Figure 2-1 of the enclosed Cultural Resources Report). The APE 
includes the work area for the borings, which will be approximately 60 feet long and 10 to 
12 feet wide to accommodate the drill rig and associated work space, support equipment, and a 
15-foot buffer. 
 
Cultural Resources Evaluation 
The enclosed Cultural Resources Report documents the results of the background research 
conducted for the Project by Jacobs archaeologists and architectural historians. Jacobs staff 
reviewed geological mapping (including LiDAR), the WISAARD database, the Washington 
Statewide Archaeology Predictive Model, ethnographic place name locations, and historical-
based archival records and previous studies within the vicinity of the geotechnical investigation 
proposed by the Project. 
 
Archaeological Resources 
There is one previously recorded historic archaeological site (45KI765) within the Project APE 
that is more than 50 feet away from a proposed geotechnical boring. Archaeological site 
45KI765 was determined not eligible for listing in the National Register of Historic Places 
(NRHP) in 2005. There are also two precontact archaeological sites (45KI1353 and 45KI52) 
within 1,000 feet of the APE and four historic archaeological sites (45KI765, 45KI958, 
45KI1223, and 45KI1185) within 500 feet. Section 6 of the Cultural Resources Report describes 
these sites, along with archaeological sensitivity areas. Archaeological monitoring is proposed 
for the 59 borings that are located in areas with moderate to high sensitivity for 
precontact/ethnographic archaeological resources, or historical archaeological resources (see 
Section 8 and Appendices A, B, and C of the Cultural Resources Report). The archaeological 
monitoring will also help inform the subsequent EIS evaluations for the overall West Seattle and 
Ballard Link Extensions Project. 
 
Archaeological monitoring will follow the Archaeological Monitoring Plan, which is described 
in Appendix J of the Cultural Resources Report. This appendix also includes the Inadvertent 
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Discovery Plan which will be implemented during Project execution to address the potential to 
encounter cultural materials. The results of the archaeological monitoring will be documented in 
a historic and archaeological technical report that will be an appendix to the subsequent EIS for 
the overall West Seattle and Ballard Link Extensions Project. 
 
Historic Resources 
There are 85 borings located within 75 feet of built environment properties that are either NRHP-
listed or eligible for listing. These borings and the proximal NRHP-listed or -eligible resources 
are listed in Appendix F of the Cultural Resources Report. Of these, three borings are located 
outside of the public right-of-way and within the property boundary of the NRHP-eligible 
Memorial Stadium. Additionally, 46 borings are located within the public right-of-way within 
the Seattle Chinatown National Historic District and the Pioneer Square-Skid Row National 
Historic District; 11 of these borings are located in both districts. All other borings within 75 feet 
of built environment properties that are NRHP-listed or eligible for listing are located within the 
public right-of-way and not within the physical property boundary of the resources. 
 
As described above, all borings are temporary in nature. Borings located in Memorial Stadium 
will not adversely affect the historic property because no aspect of the integrity will be altered or 
diminished. Borings located in the public right-of-way will not directly or indirectly affect built 
environment historic resources. 
 
It is possible that other NHRP-eligible resources that have not yet been identified, evaluated, and 
recorded are within 75 feet of the proposed borings. However, these borings would be in public 
right-of-way or parking lots, and would not have the potential to directly or indirectly affect 
additional historic properties, if any exist. 
 
Determinations 
Based on the aforementioned documentation, FTA has made the following determinations: 
 

• The APE for the Project is limited to a 75-foot radius around each boring location as 
depicted on Figure 2-1 of the enclosed Cultural Resources Report. 

• There are 26 resources listed on, or eligible for, the NRHP within the APE as outlined in 
Table 4-1 of the enclosed Cultural Resources Report. 

• The Project would have no adverse effect on resources on or eligible for the NRHP. 
 
Pursuant to 36 CFR Part 800, FTA respectfully requests any comments you may have with these 
determinations within 30 days of receipt of this letter. If you have any questions, please contact 
Mark Assam, FTA, at (206) 220-4465 or mark.assam@dot.gov, or Lauren Swift, Sound Transit, 
at (206) 398-5301 or lauren.swift@soundtransit.org. 
 

mailto:lauren.swift@soundtransit.org
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Thank you for your consultation on the Project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator  
 
cc: Steven Mullen-Moses, Director, Archeology and Historic Preservation, Snoqualmie Indian 

Tribe 
 Dennis Wardlaw, Transportation Archaeologist, Washington Department of Archaeology 

and Historic Preservation 
 Lauren Swift, Central Corridor Environmental Manager, Sound Transit 
 
Enclosure: Geotechnical Investigation Cultural Resources Assessment and Inadvertent 

Discovery Plan, July 2019 
 

LINDA M 
GEHRKE

Digitally signed by 
LINDA M GEHRKE 
Date: 2019.07.23 
14:08:01 -07'00'
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Administration 
 
 
 
July 23, 2019 
 
 
 
The Honorable Shawn Yanity 
Chairman 
Stillaguamish Tribe of Indians of Washington 
P.O. Box 277 
Arlington, WA 98223-0297 
 
 
Subject: Sound Transit 
 West Seattle and Ballard Link Extensions Geotechnical Investigation Project 
 National Historic Preservation Act, Section 106 
 Eligibility and Effects Determination 
 
Dear Chairman Yanity: 
 
On February 25, 2019, the Federal Transit Administration (FTA) initiated Section 106 
consultation with your tribe for the West Seattle and Ballard Link Extensions Project as proposed 
by Sound Transit. In May 2019, the Sound Transit Board, in coordination with FTA, identified 
alternatives to study in an Environmental Impact Statement (EIS). This fall, the Sound Transit 
Board and FTA plan to identify if other alternatives suggested during the scoping process will be 
studied in the EIS. To support the forthcoming EIS, FTA and Sound Transit now propose the 
West Seattle and Ballard Link Extensions Geotechnical Investigation Project (Project). The 
Project is comprised of a series of geotechnical borings which will support the ongoing design 
and environmental analysis of the overall West Seattle and Ballard Link Extensions Project, but 
is being treated as a separate federal undertaking subject to the provisions of Section 106 of the 
National Historic Preservation Act, and its implementing regulations at 36 Code of Federal 
Regulations (CFR) Part 800. This letter initiates Section 106 consultation, and requests your 
comments on the proposed Area of Potential Effects (APE), and Eligibility and Effects 
Determinations for the Project. 
 
To support the evaluation of the Project, Sound Transit’s consultant Jacobs Engineering Group, 
Inc. (Jacobs) has prepared West Seattle and Ballard Link Extensions Geotechnical Investigation 
Cultural Resources Assessment and Inadvertent Discovery Plan, dated July 2019 (Cultural 
Resources Report). A copy of the Cultural Resources Report is enclosed with this letter for your 
review. 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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Undertaking Description 
The Project proposes up to 482 geotechnical borings located along the light rail extension 
alternatives to be studied in the EIS. Most of the borings will be approximately four to eight 
inches in diameter, and vary in depth from approximately 100 to 350 feet. Drilling methods will 
include hollow-stem auger, mud-rotary, and sonic. Drilling will be completed using either a 
truck- or track-mounted drill rig. The general work area for each boring will be approximately 
60 feet long and 10 to 12 feet wide, to accommodate the drill rig and associated work space. 
There will also be trial pump tests at two boring locations (one on 5th Avenue and one on 6th 
Avenue, to either side of Pine Street). The pump tests will involve drilling in an air rotary hole 
larger than the geotechnical borings at approximately 12 inches for the pumping well, and four 
monitoring wells around each of the well holes. Borings will be backfilled with bentonite, and 
the drilling contractor will restore the property after work is completed. Boring locations are 
shown in Appendix A of the enclosed Cultural Resources Report. Boring locations may shift 
slightly based on the locations of underground utilities and access constraints. 
 
The proposed APE for the Project includes the footprint of each boring and extends in a 75-foot 
radius around each boring (see Figure 2-1 of the enclosed Cultural Resources Report). The APE 
includes the work area for the borings, which will be approximately 60 feet long and 10 to 
12 feet wide to accommodate the drill rig and associated work space, support equipment, and a 
15-foot buffer. 
 
Cultural Resources Evaluation 
The enclosed Cultural Resources Report documents the results of the background research 
conducted for the Project by Jacobs archaeologists and architectural historians. Jacobs staff 
reviewed geological mapping (including LiDAR), the WISAARD database, the Washington 
Statewide Archaeology Predictive Model, ethnographic place name locations, and historical-
based archival records and previous studies within the vicinity of the geotechnical investigation 
proposed by the Project. 
 
Archaeological Resources 
There is one previously recorded historic archaeological site (45KI765) within the Project APE 
that is more than 50 feet away from a proposed geotechnical boring. Archaeological site 
45KI765 was determined not eligible for listing in the National Register of Historic Places 
(NRHP) in 2005. There are also two precontact archaeological sites (45KI1353 and 45KI52) 
within 1,000 feet of the APE and four historic archaeological sites (45KI765, 45KI958, 
45KI1223, and 45KI1185) within 500 feet. Section 6 of the Cultural Resources Report describes 
these sites, along with archaeological sensitivity areas. Archaeological monitoring is proposed 
for the 59 borings that are located in areas with moderate to high sensitivity for 
precontact/ethnographic archaeological resources, or historical archaeological resources (see 
Section 8 and Appendices A, B, and C of the Cultural Resources Report). The archaeological 
monitoring will also help inform the subsequent EIS evaluations for the overall West Seattle and 
Ballard Link Extensions Project. 
 
Archaeological monitoring will follow the Archaeological Monitoring Plan, which is described 
in Appendix J of the Cultural Resources Report. This appendix also includes the Inadvertent 
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Discovery Plan which will be implemented during Project execution to address the potential to 
encounter cultural materials. The results of the archaeological monitoring will be documented in 
a historic and archaeological technical report that will be an appendix to the subsequent EIS for 
the overall West Seattle and Ballard Link Extensions Project. 
 
Historic Resources 
There are 85 borings located within 75 feet of built environment properties that are either NRHP-
listed or eligible for listing. These borings and the proximal NRHP-listed or -eligible resources 
are listed in Appendix F of the Cultural Resources Report. Of these, three borings are located 
outside of the public right-of-way and within the property boundary of the NRHP-eligible 
Memorial Stadium. Additionally, 46 borings are located within the public right-of-way within 
the Seattle Chinatown National Historic District and the Pioneer Square-Skid Row National 
Historic District; 11 of these borings are located in both districts. All other borings within 75 feet 
of built environment properties that are NRHP-listed or eligible for listing are located within the 
public right-of-way and not within the physical property boundary of the resources. 
 
As described above, all borings are temporary in nature. Borings located in Memorial Stadium 
will not adversely affect the historic property because no aspect of the integrity will be altered or 
diminished. Borings located in the public right-of-way will not directly or indirectly affect built 
environment historic resources. 
 
It is possible that other NHRP-eligible resources that have not yet been identified, evaluated, and 
recorded are within 75 feet of the proposed borings. However, these borings would be in public 
right-of-way or parking lots, and would not have the potential to directly or indirectly affect 
additional historic properties, if any exist. 
 
Determinations 
Based on the aforementioned documentation, FTA has made the following determinations: 
 

• The APE for the Project is limited to a 75-foot radius around each boring location as 
depicted on Figure 2-1 of the enclosed Cultural Resources Report. 

• There are 26 resources listed on, or eligible for, the NRHP within the APE as outlined in 
Table 4-1 of the enclosed Cultural Resources Report. 

• The Project would have no adverse effect on resources on or eligible for the NRHP. 
 
Pursuant to 36 CFR Part 800, FTA respectfully requests any comments you may have with these 
determinations within 30 days of receipt of this letter. If you have any questions, please contact 
Mark Assam, FTA, at (206) 220-4465 or mark.assam@dot.gov, or Lauren Swift, Sound Transit, 
at (206) 398-5301 or lauren.swift@soundtransit.org. 
 

mailto:lauren.swift@soundtransit.org
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Thank you for your consultation on the Project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator  
 
cc: Kerry Lyste, THPO, Stillaguamish Tribe of Indians of Washington 
 Dennis Wardlaw, Transportation Archaeologist, Washington Department of Archaeology 

and Historic Preservation 
 Lauren Swift, Central Corridor Environmental Manager, Sound Transit 
 
Enclosure: Geotechnical Investigation Cultural Resources Assessment and Inadvertent 

Discovery Plan, July 2019 
 

LINDA M 
GEHRKE

Digitally signed by 
LINDA M GEHRKE 
Date: 2019.07.23 
14:09:20 -07'00'
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Administration 
 
 
 
July 23, 2019 
 
 
 
The Honorable Leonard Forsman 
Chairman 
Suquamish Indian Tribe of the Port Madison Reservation 
P.O. Box 498 
Suquamish, WA 98392-0498 
 
 
Subject: Sound Transit 
 West Seattle and Ballard Link Extensions Geotechnical Investigation Project 
 National Historic Preservation Act, Section 106 
 Eligibility and Effects Determination 
 
Dear Chairman Forsman: 
 
On February 25, 2019, the Federal Transit Administration (FTA) initiated Section 106 
consultation with your tribe for the West Seattle and Ballard Link Extensions Project as proposed 
by Sound Transit. In May 2019, the Sound Transit Board, in coordination with FTA, identified 
alternatives to study in an Environmental Impact Statement (EIS). This fall, the Sound Transit 
Board and FTA plan to identify if other alternatives suggested during the scoping process will be 
studied in the EIS. To support the forthcoming EIS, FTA and Sound Transit now propose the 
West Seattle and Ballard Link Extensions Geotechnical Investigation Project (Project). The 
Project is comprised of a series of geotechnical borings which will support the ongoing design 
and environmental analysis of the overall West Seattle and Ballard Link Extensions Project, but 
is being treated as a separate federal undertaking subject to the provisions of Section 106 of the 
National Historic Preservation Act, and its implementing regulations at 36 Code of Federal 
Regulations (CFR) Part 800. This letter initiates Section 106 consultation, and requests your 
comments on the proposed Area of Potential Effects (APE), and Eligibility and Effects 
Determinations for the Project. 
 
To support the evaluation of the Project, Sound Transit’s consultant Jacobs Engineering Group, 
Inc. (Jacobs) has prepared West Seattle and Ballard Link Extensions Geotechnical Investigation 
Cultural Resources Assessment and Inadvertent Discovery Plan, dated July 2019 (Cultural 
Resources Report). A copy of the Cultural Resources Report is enclosed with this letter for your 
review. 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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Undertaking Description 
The Project proposes up to 482 geotechnical borings located along the light rail extension 
alternatives to be studied in the EIS. Most of the borings will be approximately four to eight 
inches in diameter, and vary in depth from approximately 100 to 350 feet. Drilling methods will 
include hollow-stem auger, mud-rotary, and sonic. Drilling will be completed using either a 
truck- or track-mounted drill rig. The general work area for each boring will be approximately 
60 feet long and 10 to 12 feet wide, to accommodate the drill rig and associated work space. 
There will also be trial pump tests at two boring locations (one on 5th Avenue and one on 6th 
Avenue, to either side of Pine Street). The pump tests will involve drilling in an air rotary hole 
larger than the geotechnical borings at approximately 12 inches for the pumping well, and four 
monitoring wells around each of the well holes. Borings will be backfilled with bentonite, and 
the drilling contractor will restore the property after work is completed. Boring locations are 
shown in Appendix A of the enclosed Cultural Resources Report. Boring locations may shift 
slightly based on the locations of underground utilities and access constraints. 
 
The proposed APE for the Project includes the footprint of each boring and extends in a 75-foot 
radius around each boring (see Figure 2-1 of the enclosed Cultural Resources Report). The APE 
includes the work area for the borings, which will be approximately 60 feet long and 10 to 
12 feet wide to accommodate the drill rig and associated work space, support equipment, and a 
15-foot buffer. 
 
Cultural Resources Evaluation 
The enclosed Cultural Resources Report documents the results of the background research 
conducted for the Project by Jacobs archaeologists and architectural historians. Jacobs staff 
reviewed geological mapping (including LiDAR), the WISAARD database, the Washington 
Statewide Archaeology Predictive Model, ethnographic place name locations, and historical-
based archival records and previous studies within the vicinity of the geotechnical investigation 
proposed by the Project. 
 
Archaeological Resources 
There is one previously recorded historic archaeological site (45KI765) within the Project APE 
that is more than 50 feet away from a proposed geotechnical boring. Archaeological site 
45KI765 was determined not eligible for listing in the National Register of Historic Places 
(NRHP) in 2005. There are also two precontact archaeological sites (45KI1353 and 45KI52) 
within 1,000 feet of the APE and four historic archaeological sites (45KI765, 45KI958, 
45KI1223, and 45KI1185) within 500 feet. Section 6 of the Cultural Resources Report describes 
these sites, along with archaeological sensitivity areas. Archaeological monitoring is proposed 
for the 59 borings that are located in areas with moderate to high sensitivity for 
precontact/ethnographic archaeological resources, or historical archaeological resources (see 
Section 8 and Appendices A, B, and C of the Cultural Resources Report). The archaeological 
monitoring will also help inform the subsequent EIS evaluations for the overall West Seattle and 
Ballard Link Extensions Project. 
 
Archaeological monitoring will follow the Archaeological Monitoring Plan, which is described 
in Appendix J of the Cultural Resources Report. This appendix also includes the Inadvertent 
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Discovery Plan which will be implemented during Project execution to address the potential to 
encounter cultural materials. The results of the archaeological monitoring will be documented in 
a historic and archaeological technical report that will be an appendix to the subsequent EIS for 
the overall West Seattle and Ballard Link Extensions Project. 
 
Historic Resources 
There are 85 borings located within 75 feet of built environment properties that are either NRHP-
listed or eligible for listing. These borings and the proximal NRHP-listed or -eligible resources 
are listed in Appendix F of the Cultural Resources Report. Of these, three borings are located 
outside of the public right-of-way and within the property boundary of the NRHP-eligible 
Memorial Stadium. Additionally, 46 borings are located within the public right-of-way within 
the Seattle Chinatown National Historic District and the Pioneer Square-Skid Row National 
Historic District; 11 of these borings are located in both districts. All other borings within 75 feet 
of built environment properties that are NRHP-listed or eligible for listing are located within the 
public right-of-way and not within the physical property boundary of the resources. 
 
As described above, all borings are temporary in nature. Borings located in Memorial Stadium 
will not adversely affect the historic property because no aspect of the integrity will be altered or 
diminished. Borings located in the public right-of-way will not directly or indirectly affect built 
environment historic resources. 
 
It is possible that other NHRP-eligible resources that have not yet been identified, evaluated, and 
recorded are within 75 feet of the proposed borings. However, these borings would be in public 
right-of-way or parking lots, and would not have the potential to directly or indirectly affect 
additional historic properties, if any exist. 
 
Determinations 
Based on the aforementioned documentation, FTA has made the following determinations: 
 

• The APE for the Project is limited to a 75-foot radius around each boring location as 
depicted on Figure 2-1 of the enclosed Cultural Resources Report. 

• There are 26 resources listed on, or eligible for, the NRHP within the APE as outlined in 
Table 4-1 of the enclosed Cultural Resources Report. 

• The Project would have no adverse effect on resources on or eligible for the NRHP. 
 
Pursuant to 36 CFR Part 800, FTA respectfully requests any comments you may have with these 
determinations within 30 days of receipt of this letter. If you have any questions, please contact 
Mark Assam, FTA, at (206) 220-4465 or mark.assam@dot.gov, or Lauren Swift, Sound Transit, 
at (206) 398-5301 or lauren.swift@soundtransit.org. 
 

mailto:lauren.swift@soundtransit.org
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Thank you for your consultation on the Project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator  
 
cc: Dennis Lewarch, Cultural Resources, Suquamish Indian Tribe of the Port Madison 

Reservation 
 Dennis Wardlaw, Transportation Archaeologist, Washington Department of Archaeology 

and Historic Preservation 
 Lauren Swift, Central Corridor Environmental Manager, Sound Transit 
 
Enclosure: Geotechnical Investigation Cultural Resources Assessment and Inadvertent 

Discovery Plan, July 2019 
 

LINDA M 
GEHRKE

Digitally signed by 
LINDA M GEHRKE 
Date: 2019.07.23 
14:11:09 -07'00'



 
 
U.S. Department 
of Transportation 
Federal Transit 
Administration 
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The Honorable Teri Gobin 
Chairwoman 
Tulalip Tribes of Washington 
6406 Marine Drive 
Tulalip, WA 98271 
 
 
Subject: Sound Transit 
 West Seattle and Ballard Link Extensions Geotechnical Investigation Project 
 National Historic Preservation Act, Section 106 
 Eligibility and Effects Determination 
 
Dear Chairwoman Gobin: 
 
On February 25, 2019, the Federal Transit Administration (FTA) initiated Section 106 
consultation with your tribe for the West Seattle and Ballard Link Extensions Project as proposed 
by Sound Transit. In May 2019, the Sound Transit Board, in coordination with FTA, identified 
alternatives to study in an Environmental Impact Statement (EIS). This fall, the Sound Transit 
Board and FTA plan to identify if other alternatives suggested during the scoping process will be 
studied in the EIS. To support the forthcoming EIS, FTA and Sound Transit now propose the 
West Seattle and Ballard Link Extensions Geotechnical Investigation Project (Project). The 
Project is comprised of a series of geotechnical borings which will support the ongoing design 
and environmental analysis of the overall West Seattle and Ballard Link Extensions Project, but 
is being treated as a separate federal undertaking subject to the provisions of Section 106 of the 
National Historic Preservation Act, and its implementing regulations at 36 Code of Federal 
Regulations (CFR) Part 800. This letter initiates Section 106 consultation, and requests your 
comments on the proposed Area of Potential Effects (APE), and Eligibility and Effects 
Determinations for the Project. 
 
To support the evaluation of the Project, Sound Transit’s consultant Jacobs Engineering Group, 
Inc. (Jacobs) has prepared West Seattle and Ballard Link Extensions Geotechnical Investigation 
Cultural Resources Assessment and Inadvertent Discovery Plan, dated July 2019 (Cultural 
Resources Report). A copy of the Cultural Resources Report is enclosed with this letter for your 
review. 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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Undertaking Description 
The Project proposes up to 482 geotechnical borings located along the light rail extension 
alternatives to be studied in the EIS. Most of the borings will be approximately four to eight 
inches in diameter, and vary in depth from approximately 100 to 350 feet. Drilling methods will 
include hollow-stem auger, mud-rotary, and sonic. Drilling will be completed using either a 
truck- or track-mounted drill rig. The general work area for each boring will be approximately 
60 feet long and 10 to 12 feet wide, to accommodate the drill rig and associated work space. 
There will also be trial pump tests at two boring locations (one on 5th Avenue and one on 6th 
Avenue, to either side of Pine Street). The pump tests will involve drilling in an air rotary hole 
larger than the geotechnical borings at approximately 12 inches for the pumping well, and four 
monitoring wells around each of the well holes. Borings will be backfilled with bentonite, and 
the drilling contractor will restore the property after work is completed. Boring locations are 
shown in Appendix A of the enclosed Cultural Resources Report. Boring locations may shift 
slightly based on the locations of underground utilities and access constraints. 
 
The proposed APE for the Project includes the footprint of each boring and extends in a 75-foot 
radius around each boring (see Figure 2-1 of the enclosed Cultural Resources Report). The APE 
includes the work area for the borings, which will be approximately 60 feet long and 10 to 
12 feet wide to accommodate the drill rig and associated work space, support equipment, and a 
15-foot buffer. 
 
Cultural Resources Evaluation 
The enclosed Cultural Resources Report documents the results of the background research 
conducted for the Project by Jacobs archaeologists and architectural historians. Jacobs staff 
reviewed geological mapping (including LiDAR), the WISAARD database, the Washington 
Statewide Archaeology Predictive Model, ethnographic place name locations, and historical-
based archival records and previous studies within the vicinity of the geotechnical investigation 
proposed by the Project. 
 
Archaeological Resources 
There is one previously recorded historic archaeological site (45KI765) within the Project APE 
that is more than 50 feet away from a proposed geotechnical boring. Archaeological site 
45KI765 was determined not eligible for listing in the National Register of Historic Places 
(NRHP) in 2005. There are also two precontact archaeological sites (45KI1353 and 45KI52) 
within 1,000 feet of the APE and four historic archaeological sites (45KI765, 45KI958, 
45KI1223, and 45KI1185) within 500 feet. Section 6 of the Cultural Resources Report describes 
these sites, along with archaeological sensitivity areas. Archaeological monitoring is proposed 
for the 59 borings that are located in areas with moderate to high sensitivity for 
precontact/ethnographic archaeological resources, or historical archaeological resources (see 
Section 8 and Appendices A, B, and C of the Cultural Resources Report). The archaeological 
monitoring will also help inform the subsequent EIS evaluations for the overall West Seattle and 
Ballard Link Extensions Project. 
 
Archaeological monitoring will follow the Archaeological Monitoring Plan, which is described 
in Appendix J of the Cultural Resources Report. This appendix also includes the Inadvertent 



July 23, 2019 
Page 3 
 
Discovery Plan which will be implemented during Project execution to address the potential to 
encounter cultural materials. The results of the archaeological monitoring will be documented in 
a historic and archaeological technical report that will be an appendix to the subsequent EIS for 
the overall West Seattle and Ballard Link Extensions Project. 
 
Historic Resources 
There are 85 borings located within 75 feet of built environment properties that are either NRHP-
listed or eligible for listing. These borings and the proximal NRHP-listed or -eligible resources 
are listed in Appendix F of the Cultural Resources Report. Of these, three borings are located 
outside of the public right-of-way and within the property boundary of the NRHP-eligible 
Memorial Stadium. Additionally, 46 borings are located within the public right-of-way within 
the Seattle Chinatown National Historic District and the Pioneer Square-Skid Row National 
Historic District; 11 of these borings are located in both districts. All other borings within 75 feet 
of built environment properties that are NRHP-listed or eligible for listing are located within the 
public right-of-way and not within the physical property boundary of the resources. 
 
As described above, all borings are temporary in nature. Borings located in Memorial Stadium 
will not adversely affect the historic property because no aspect of the integrity will be altered or 
diminished. Borings located in the public right-of-way will not directly or indirectly affect built 
environment historic resources. 
 
It is possible that other NHRP-eligible resources that have not yet been identified, evaluated, and 
recorded are within 75 feet of the proposed borings. However, these borings would be in public 
right-of-way or parking lots, and would not have the potential to directly or indirectly affect 
additional historic properties, if any exist. 
 
Determinations 
Based on the aforementioned documentation, FTA has made the following determinations: 
 

• The APE for the Project is limited to a 75-foot radius around each boring location as 
depicted on Figure 2-1 of the enclosed Cultural Resources Report. 

• There are 26 resources listed on, or eligible for, the NRHP within the APE as outlined in 
Table 4-1 of the enclosed Cultural Resources Report. 

• The Project would have no adverse effect on resources on or eligible for the NRHP. 
 
Pursuant to 36 CFR Part 800, FTA respectfully requests any comments you may have with these 
determinations within 30 days of receipt of this letter. If you have any questions, please contact 
Mark Assam, FTA, at (206) 220-4465 or mark.assam@dot.gov, or Lauren Swift, Sound Transit, 
at (206) 398-5301 or lauren.swift@soundtransit.org. 
 

mailto:lauren.swift@soundtransit.org
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Thank you for your consultation on the Project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator  
 
cc: Richard Young, Cultural Resources, Hibulb Cultural Center & Natural History Preserve, 

Tulalip Tribes of Washington 
 Dennis Wardlaw, Transportation Archaeologist, Washington Department of Archaeology 

and Historic Preservation 
 Lauren Swift, Central Corridor Environmental Manager, Sound Transit 
 
Enclosure: Geotechnical Investigation Cultural Resources Assessment and Inadvertent 

Discovery Plan, July 2019 
 

LINDA M 
GEHRKE

Digitally signed 
by LINDA M 
GEHRKE 
Date: 2019.07.23 
14:13:11 -07'00'
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The Honorable JoDe Goudy 
Chairman 
Confederated Tribes and Bands of the Yakama Nation 
P.O. Box 151 
Toppenish, WA 98948 
 
 
Subject: Sound Transit 
 West Seattle and Ballard Link Extensions Geotechnical Investigation Project 
 National Historic Preservation Act, Section 106 
 Eligibility and Effects Determination 
 
Dear Chairman Goudy: 
 
On February 25, 2019, the Federal Transit Administration (FTA) initiated Section 106 
consultation with your tribe for the West Seattle and Ballard Link Extensions Project as proposed 
by Sound Transit. In May 2019, the Sound Transit Board, in coordination with FTA, identified 
alternatives to study in an Environmental Impact Statement (EIS). This fall, the Sound Transit 
Board and FTA plan to identify if other alternatives suggested during the scoping process will be 
studied in the EIS. To support the forthcoming EIS, FTA and Sound Transit now propose the 
West Seattle and Ballard Link Extensions Geotechnical Investigation Project (Project). The 
Project is comprised of a series of geotechnical borings which will support the ongoing design 
and environmental analysis of the overall West Seattle and Ballard Link Extensions Project, but 
is being treated as a separate federal undertaking subject to the provisions of Section 106 of the 
National Historic Preservation Act, and its implementing regulations at 36 Code of Federal 
Regulations (CFR) Part 800. This letter initiates Section 106 consultation, and requests your 
comments on the proposed Area of Potential Effects (APE), and Eligibility and Effects 
Determinations for the Project. 
 
To support the evaluation of the Project, Sound Transit’s consultant Jacobs Engineering Group, 
Inc. (Jacobs) has prepared West Seattle and Ballard Link Extensions Geotechnical Investigation 
Cultural Resources Assessment and Inadvertent Discovery Plan, dated July 2019 (Cultural 
Resources Report). A copy of the Cultural Resources Report is enclosed with this letter for your 
review. 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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Undertaking Description 
The Project proposes up to 482 geotechnical borings located along the light rail extension 
alternatives to be studied in the EIS. Most of the borings will be approximately four to eight 
inches in diameter, and vary in depth from approximately 100 to 350 feet. Drilling methods will 
include hollow-stem auger, mud-rotary, and sonic. Drilling will be completed using either a 
truck- or track-mounted drill rig. The general work area for each boring will be approximately 
60 feet long and 10 to 12 feet wide, to accommodate the drill rig and associated work space. 
There will also be trial pump tests at two boring locations (one on 5th Avenue and one on 6th 
Avenue, to either side of Pine Street). The pump tests will involve drilling in an air rotary hole 
larger than the geotechnical borings at approximately 12 inches for the pumping well, and four 
monitoring wells around each of the well holes. Borings will be backfilled with bentonite, and 
the drilling contractor will restore the property after work is completed. Boring locations are 
shown in Appendix A of the enclosed Cultural Resources Report. Boring locations may shift 
slightly based on the locations of underground utilities and access constraints. 
 
The proposed APE for the Project includes the footprint of each boring and extends in a 75-foot 
radius around each boring (see Figure 2-1 of the enclosed Cultural Resources Report). The APE 
includes the work area for the borings, which will be approximately 60 feet long and 10 to 
12 feet wide to accommodate the drill rig and associated work space, support equipment, and a 
15-foot buffer. 
 
Cultural Resources Evaluation 
The enclosed Cultural Resources Report documents the results of the background research 
conducted for the Project by Jacobs archaeologists and architectural historians. Jacobs staff 
reviewed geological mapping (including LiDAR), the WISAARD database, the Washington 
Statewide Archaeology Predictive Model, ethnographic place name locations, and historical-
based archival records and previous studies within the vicinity of the geotechnical investigation 
proposed by the Project. 
 
Archaeological Resources 
There is one previously recorded historic archaeological site (45KI765) within the Project APE 
that is more than 50 feet away from a proposed geotechnical boring. Archaeological site 
45KI765 was determined not eligible for listing in the National Register of Historic Places 
(NRHP) in 2005. There are also two precontact archaeological sites (45KI1353 and 45KI52) 
within 1,000 feet of the APE and four historic archaeological sites (45KI765, 45KI958, 
45KI1223, and 45KI1185) within 500 feet. Section 6 of the Cultural Resources Report describes 
these sites, along with archaeological sensitivity areas. Archaeological monitoring is proposed 
for the 59 borings that are located in areas with moderate to high sensitivity for 
precontact/ethnographic archaeological resources, or historical archaeological resources (see 
Section 8 and Appendices A, B, and C of the Cultural Resources Report). The archaeological 
monitoring will also help inform the subsequent EIS evaluations for the overall West Seattle and 
Ballard Link Extensions Project. 
 
Archaeological monitoring will follow the Archaeological Monitoring Plan, which is described 
in Appendix J of the Cultural Resources Report. This appendix also includes the Inadvertent 
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Discovery Plan which will be implemented during Project execution to address the potential to 
encounter cultural materials. The results of the archaeological monitoring will be documented in 
a historic and archaeological technical report that will be an appendix to the subsequent EIS for 
the overall West Seattle and Ballard Link Extensions Project. 
 
Historic Resources 
There are 85 borings located within 75 feet of built environment properties that are either NRHP-
listed or eligible for listing. These borings and the proximal NRHP-listed or -eligible resources 
are listed in Appendix F of the Cultural Resources Report. Of these, three borings are located 
outside of the public right-of-way and within the property boundary of the NRHP-eligible 
Memorial Stadium. Additionally, 46 borings are located within the public right-of-way within 
the Seattle Chinatown National Historic District and the Pioneer Square-Skid Row National 
Historic District; 11 of these borings are located in both districts. All other borings within 75 feet 
of built environment properties that are NRHP-listed or eligible for listing are located within the 
public right-of-way and not within the physical property boundary of the resources. 
 
As described above, all borings are temporary in nature. Borings located in Memorial Stadium 
will not adversely affect the historic property because no aspect of the integrity will be altered or 
diminished. Borings located in the public right-of-way will not directly or indirectly affect built 
environment historic resources. 
 
It is possible that other NHRP-eligible resources that have not yet been identified, evaluated, and 
recorded are within 75 feet of the proposed borings. However, these borings would be in public 
right-of-way or parking lots, and would not have the potential to directly or indirectly affect 
additional historic properties, if any exist. 
 
Determinations 
Based on the aforementioned documentation, FTA has made the following determinations: 
 

• The APE for the Project is limited to a 75-foot radius around each boring location as 
depicted on Figure 2-1 of the enclosed Cultural Resources Report. 

• There are 26 resources listed on, or eligible for, the NRHP within the APE as outlined in 
Table 4-1 of the enclosed Cultural Resources Report. 

• The Project would have no adverse effect on resources on or eligible for the NRHP. 
 
Pursuant to 36 CFR Part 800, FTA respectfully requests any comments you may have with these 
determinations within 30 days of receipt of this letter. If you have any questions, please contact 
Mark Assam, FTA, at (206) 220-4465 or mark.assam@dot.gov, or Lauren Swift, Sound Transit, 
at (206) 398-5301 or lauren.swift@soundtransit.org. 
 

mailto:lauren.swift@soundtransit.org
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Thank you for your consultation on the Project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator  
 
cc: Kate Valdez, THPO, Confederated Tribes and Bands of the Yakama Nation 
 Dennis Wardlaw, Transportation Archaeologist, Washington Department of Archaeology 

and Historic Preservation 
 Lauren Swift, Central Corridor Environmental Manager, Sound Transit 
 
Enclosure: Geotechnical Investigation Cultural Resources Assessment and Inadvertent 

Discovery Plan, July 2019 
 

LINDA M 
GEHRKE

Digitally signed by 
LINDA M GEHRKE 
Date: 2019.07.23 
14:14:28 -07'00'
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Allyson Brooks, Ph.D. 
State Historic Preservation Officer 
Washington Department of Archaeology and Historic Preservation 
P.O. Box 48343 
Olympia, WA 98504-8343 
 
 
Subject: Sound Transit 
 West Seattle and Ballard Link Extensions Geotechnical Investigation Project 
 National Historic Preservation Act, Section 106 
 Eligibility and Effects Determination 
 
Dear Dr. Brooks: 
 
On February 25, 2019, the Federal Transit Administration (FTA) initiated Section 106 
consultation with the Washington State Historic Preservation Officer (SHPO) for the West 
Seattle and Ballard Link Extensions Project (Project Tracking Code: 2018-02-01062) as 
proposed by Sound Transit. In May 2019, the Sound Transit Board, in coordination with FTA, 
identified alternatives to study in an Environmental Impact Statement (EIS). This fall, the Sound 
Transit Board and FTA plan to identify if other alternatives suggested during the scoping process 
will be studied in the EIS. To support the forthcoming EIS, FTA and Sound Transit now propose 
the West Seattle and Ballard Link Extensions Geotechnical Investigation Project (Project). The 
Project is comprised of a series of geotechnical borings which will support the ongoing design 
and environmental analysis of the overall West Seattle and Ballard Link Extensions Project, but 
is being treated as a separate federal undertaking subject to the provisions of Section 106 of the 
National Historic Preservation Act, and its implementing regulations at 36 Code of Federal 
Regulations (CFR) Part 800. This letter initiates Section 106 consultation, requests your 
feedback on the proposed Area of Potential Effects (APE), and requests your concurrence with 
the proposed Eligibility and Effects Determinations for the Project. 
 
To support the evaluation of the Project, Sound Transit’s consultant Jacobs Engineering Group, 
Inc. (Jacobs) has prepared West Seattle and Ballard Link Extensions Geotechnical Investigation 
Cultural Resources Assessment and Inadvertent Discovery Plan, dated July 2019 (Cultural 
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Resources Report). A copy of the Cultural Resources Report is enclosed with this letter for your 
review. 
 
Undertaking Description 
The Project proposes up to 482 geotechnical borings located along the light rail extension 
alternatives to be studied in the EIS. Most of the borings will be approximately four to eight 
inches in diameter, and vary in depth from approximately 100 to 350 feet. Drilling methods will 
include hollow-stem auger, mud-rotary, and sonic. Drilling will be completed using either a 
truck- or track-mounted drill rig. The general work area for each boring will be approximately 
60 feet long and 10 to 12 feet wide, to accommodate the drill rig and associated work space. 
There will also be trial pump tests at two boring locations (one on 5th Avenue and one on 6th 
Avenue, to either side of Pine Street). The pump tests will involve drilling in an air rotary hole 
larger than the geotechnical borings at approximately 12 inches for the pumping well, and four 
monitoring wells around each of the well holes. Borings will be backfilled with bentonite, and 
the drilling contractor will restore the property after work is completed. Boring locations are 
shown in Appendix A of the enclosed Cultural Resources Report. Boring locations may shift 
slightly based on the locations of underground utilities and access constraints. 
 
The proposed APE for the Project includes the footprint of each boring and extends in a 75-foot 
radius around each boring (see Figure 2-1 of the enclosed Cultural Resources Report). The APE 
includes the work area for the borings, which will be approximately 60 feet long and 10 to 
12 feet wide to accommodate the drill rig and associated work space, support equipment, and a 
15-foot buffer. 
 
Cultural Resources Evaluation 
The enclosed Cultural Resources Report documents the results of the background research 
conducted for the Project by Jacobs archaeologists and architectural historians. Jacobs staff 
reviewed geological mapping (including LiDAR), the WISAARD database, the Washington 
Statewide Archaeology Predictive Model, ethnographic place name locations, and historical-
based archival records and previous studies within the vicinity of the geotechnical investigation 
proposed by the Project. 
 
Archaeological Resources 
There is one previously recorded historic archaeological site (45KI765) within the Project APE 
that is more than 50 feet away from a proposed geotechnical boring. Archaeological site 
45KI765 was determined not eligible for listing in the National Register of Historic Places 
(NRHP) in 2005. There are also two precontact archaeological sites (45KI1353 and 45KI52) 
within 1,000 feet of the APE and four historic archaeological sites (45KI765, 45KI958, 
45KI1223, and 45KI1185) within 500 feet. Section 6 of the Cultural Resources Report describes 
these sites, along with archaeological sensitivity areas. Archaeological monitoring is proposed 
for the 59 borings that are located in areas with moderate to high sensitivity for 
precontact/ethnographic archaeological resources, or historical archaeological resources (see 
Section 8 and Appendices A, B, and C of the Cultural Resources Report). The archaeological 
monitoring will also help inform the subsequent EIS evaluations for the overall West Seattle and 
Ballard Link Extensions Project. 
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Archaeological monitoring will follow the Archaeological Monitoring Plan, which is described 
in Appendix J of the Cultural Resources Report. This appendix also includes the Inadvertent 
Discovery Plan which will be implemented during Project execution to address the potential to 
encounter cultural materials. The results of the archaeological monitoring will be documented in 
a historic and archaeological technical report that will be an appendix to the subsequent EIS for 
the overall West Seattle and Ballard Link Extensions Project. 
 
Historic Resources 
There are 85 borings located within 75 feet of built environment properties that are either NRHP-
listed or eligible for listing. These borings and the proximal NRHP-listed or -eligible resources 
are listed in Appendix F of the Cultural Resources Report. Of these, three borings are located 
outside of the public right-of-way and within the property boundary of the NRHP-eligible 
Memorial Stadium. Additionally, 46 borings are located within the public right-of-way within 
the Seattle Chinatown National Historic District and the Pioneer Square-Skid Row National 
Historic District; 11 of these borings are located in both districts. All other borings within 75 feet 
of built environment properties that are NRHP-listed or eligible for listing are located within the 
public right-of-way and not within the physical property boundary of the resources. 
 
As described above, all borings are temporary in nature. Borings located in Memorial Stadium 
will not adversely affect the historic property because no aspect of the integrity will be altered or 
diminished. Borings located in the public right-of-way will not directly or indirectly affect built 
environment historic resources. 
 
It is possible that other NHRP-eligible resources that have not yet been identified, evaluated, and 
recorded are within 75 feet of the proposed borings. However, these borings would be in public 
right-of-way or parking lots, and would not have the potential to directly or indirectly affect 
additional historic properties, if any exist. 
 
Determinations 
Based on the aforementioned documentation, FTA has made the following determinations: 
 

• The APE for the Project is limited to a 75-foot radius around each boring location as 
depicted on Figure 2-1 of the enclosed Cultural Resources Report. 

• There are 26 resources listed on, or eligible for, the NRHP within the APE as outlined in 
Table 4-1 of the enclosed Cultural Resources Report. 

• The Project would have no adverse effect on resources on or eligible for the NRHP. 
 
Pursuant to 36 CFR Part 800, FTA is seeking SHPO concurrence with these determinations 
within 30 days of receipt of this letter. If you have any questions, please contact Mark Assam, 
FTA, at (206) 220-4465 or mark.assam@dot.gov, or Lauren Swift, Sound Transit, at (206) 398-
5301 or lauren.swift@soundtransit.org. 
 

mailto:lauren.swift@soundtransit.org
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Thank you for your consultation on the Project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator  
 
cc: Dennis Wardlaw, Transportation Archaeologist, Washington Department of Archaeology 

and Historic Preservation 
 Lauren Swift, Central Corridor Environmental Manager, Sound Transit 
 
Enclosure: Geotechnical Investigation Cultural Resources Assessment and Inadvertent 

Discovery Plan, July 2019 
 

LINDA M 
GEHRKE

Digitally signed by 
LINDA M GEHRKE 
Date: 2019.07.23 
14:03:41 -07'00'
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August 9, 2019 

 
Ms. Linda Gehrke 
Deputy Regional Administrator 
Federal Transit Administration 
915 Second Avenue 
Suite 3142 
Seattle, WA. 98174-1002 
 
In future correspondence please refer to: 
Project Tracking Code:        2019-02-01457 
Property: King County_ West Seattle To Ballard Light Rail Extension_ Geotechnical Investigation  
Re:          NO Adverse Effect 
 
Dear Ms. Gehrke: 
 
Thank you for contacting the State Historic Preservation Officer (SHPO) and Department of 
Archaeology and Historic Preservation (DAHP) regarding the above referenced proposal. This action 
has been reviewed on behalf of the SHPO under provisions of Section 106 of the National Historic 
Preservation Act of 1966 (as amended) and 36 CFR Part 800. Our review is based upon 
documentation contained in your communication. 
 
First, we agree with the Area of Potential Effect (APE) as mapped in the survey report. We also 
concur that the current project as proposed will have "NO ADVERSE EFFECT" on historic properties 
within the APE that are listed in, or determined eligible for listing in, the National Register of Historic 
Places. As a result of our concurrence, further contact with DAHP on this proposal is not necessary.  
 
However, if new information about affected resources becomes available and/or the project scope of 
work changes significantly, please resume consultation as our assessment may be revised. Also, if 
any archaeological resources are uncovered during construction, please halt work immediately in the 
area of discovery and contact the appropriate Native American Tribes and DAHP for further 
consultation. 
 
Thank you for the opportunity to review and comment. Please ensure that the DAHP Project Number 
(a.k.a. Project Tracking Code) is shared with any hired cultural resource consultants and is attached 
to any communications or submitted reports. If you have any questions, please feel free to contact 
me. 
 
Sincerely, 
 

 
 
Dennis Wardlaw 
Transportation Archaeologist 
(360) 586-3085 
dennis.wardlaw@dahp.wa.gov 



From: Green, Erin
To: Cecile@duwamishtribe.org
Cc: Swift, Lauren; Assam, Mark (FTA); Costanza, Ann
Subject: West Seattle and Ballard Link Extensions Environmental Methodologies for Review
Date: Monday, September 09, 2019 12:38:00 PM
Attachments: image001.png

WSBLE_EISMethodologies_Aug2019.pdf
WSBLE_EISMethodologies_Comments.xlsx

Dear Chair Hansen:
 
In February 2019, the Federal Transit Administration (FTA) and Sound Transit invited you to
 participate in the environmental review process for the Sound Transit West Seattle and Ballard Link
 Extensions project, consistent with the provisions of 23 United States Code 139 and 23 Code of
 Federal Regulations 771.111. Scoping was completed on April 2, 2019, and in May, the Sound
 Transit Board, in coordination with FTA, identified alternatives to study in an Environmental Impact
 Statement (EIS). This fall, the Sound Transit Board and FTA plan to identify if other alternatives
 suggested during the scoping process will be studied in the EIS.
 
At this time, FTA and Sound Transit invite you to review the methodologies proposed for
 environmental analysis in the EIS. The EIS is being prepared as a combined National Environmental
 Policy Act and State Environmental Policy Act document, and will include the following topic areas:
 

·         Acquisitions, Displacements, and Relocations
·         Air Quality
·         Economics
·         Ecosystem Resources
·         Electromagnetic Fields
·         Energy
·         Environmental Justice
·         Geology and Soils
·         Hazardous Materials
·         Historic and Archaeological Resources
·         Land Use
·         Noise and Vibration
·         Park and Recreational Resources
·         Public Services
·         Section 4(f)
·         Section 6(f) and Resource Conservation Office
·         Social Resources, Community Facilities, and Neighborhoods
·         Transportation
·         Utilities
·         Visual and Aesthetic Resources
·         Water Resources

 
The proposed technical methodologies address these topics areas. FTA and Sound Transit request

mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=SOUNDTRANSIT.ONMICROSOFT.COM-58047-ERIN.GREEN@SOUNDTRANSIT.ORG832
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1 HOW TO USE THIS DOCUMENT 1 


This Environmental Methodology Report is a compilation of the various Technical Analysis 2 
Methodology Memoranda that have been prepared for the Sound Transit West Seattle and 3 
Ballard Link Extensions project. The Federal Transit Administration (FTA) and Sound Transit 4 
invite cooperating and participating agencies to review the technical analysis methodologies that 5 
are within each agency’s area of expertise. To facilitate navigation within this compilation 6 
document, each technical analysis methodology memorandum is bookmarked on the left. FTA 7 
and Sound Transit request that agencies consolidate comments and record them in the 8 
comment form provided. Consolidated comments are to be provided via email to 9 
mark.assam@dot.gov and lauren.swift@soundtransit.org. After receipt of comments, FTA and 10 
Sound Transit will revise the methodology memoranda as appropriate and make the final report 11 
available. 12 


2 INTRODUCTION 13 


The enclosed Technical Analysis Methodology Memoranda have been prepared for the Sound 14 
Transit West Seattle and Ballard Link Extensions project. All resources will reference pertinent 15 
and influencing resource sections as appropriate to allow readers to understand associated and 16 
overlapping areas of effect. 17 


FTA and Sound Transit are beginning an environmental review process for the West Seattle 18 
and Ballard Link Extensions project, which will expand Link light rail transit service from 19 
downtown Seattle to West Seattle’s Alaska Junction neighborhood, and to Ballard’s Market 20 
Street area. The project corridor is approximately 11.8 miles long and is part of the Sound 21 
Transit 3 Plan (ST3) of regional transit system investments, approved for funding by voters in 22 
the region in 2016.   23 


This process is in compliance with the National Environmental Policy Act (NEPA) and the 24 
Washington State Environmental Policy Act (SEPA). As such, all technical analysis 25 
methodologies attached have been prepared to address both NEPA and SEPA environmental 26 
review processes. FTA , as the federal lead agency under NEPA, with Sound Transit as the 27 
state lead agency under SEPA, have determined that the West Seattle and Ballard Link 28 
Extensions project might have adverse environmental impacts. To satisfy both NEPA and SEPA 29 
requirements, the agencies are preparing a combined NEPA/SEPA environmental impact 30 
statement (EIS) for the West Seattle and Ballard Link Extensions project. 31 


The following technical analysis methodologies are attached: 32 


 Acquisitions, Displacements, and Relocations 33 
 Air Quality  34 
 Economics  35 
 Ecosystem Resources  36 
 Electromagnetic Fields  37 
 Energy 38 
 Environmental Justice  39 
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 Geology and Soils 1 
 Hazardous Materials  2 
 Historic and Archaeological Resources  3 
 Land Use  4 
 Noise and Vibration 5 
 Park and Recreational Resources  6 
 Public Services 7 
 Section 4(f)  8 
 Section 6(f) and Resource Conservation Office 9 
 Social Resources, Community Facilities, and Neighborhoods 10 
 Transportation 11 
 Utilities  12 
 Visual and Aesthetic Resources  13 
 Water Resources 14 


3 STUDY AREA 15 


The study area along the proposed alternatives will vary according to the potential range of 16 
effects for each particular resource.  17 


4 ALTERNATIVES 18 


In May 2019, FTA and Sound Transit identified alternatives to study in the EIS. These 19 
alternatives are shown in Figure 4-1 This fall, FTA and Sound Transit plan to identify if other 20 
alternatives suggested during the scoping process will be studied in the EIS.  21 


The EIS will also evaluate a No Build Alternative. The No Build alternative will include projects 22 
identified as having funding for final design or construction and having approved NEPA or SEPA 23 
documentation.  24 


5 RELEVANT RESOURCES FOR ALL STUDIES 25 


The following regulations, rules and guidelines will be considered in the environmental analyses: 26 


 The National Environmental Policy Act (NEPA), 42 USC 4321 27 


 Council on Environmental Quality (CEQ) NEPA Regulations, 40 CFR 1501-1508 28 


 The Federal Transit Administration’s (FTA’s) NEPA regulations (23 CFR 771) and guidelines  29 


 FAST Act 30 


 The State Environmental Policy Act (SEPA) and rules for implementing SEPA, Chapter 197-31 
11 of the Washington Administrative Code (WAC), in accordance with Revised Code of 32 
Washington (RCW) 43.21 C and RCW 43.21C.030 33 


  34 
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 Washington State Growth Management Act (GMA) (Revised Code of Washington [RCW] 1 
36.70A) 2 


 Sound Transit SEPA Rules (Board Resolution No. R2018-17) 3 


 City of Seattle environmental policies, particularly Seattle Municipal Code (SMC), 4 
Chapter 25.05-– Environmental Policies and Procedures, and land use and zoning 5 
regulations 6 


 Sound Transit 3, the Regional Transit System Plan for Central Puget Sound (Sound Transit, 7 
2016) 8 


 Sound Transit Environmental Policy (Board Resolution No. R2004-06) 9 


 Sound Transit Sustainability Initiative (Board Resolution No. R2007-12) 10 


 Sound Transit Executive Order No. 1 Establishing a Sustainability Initiative for Sound 11 
Transit. (2007)  12 


In addition, each technical analysis methodology describes relevant reference materials and 13 
regulations specific to the resource being addressed. As a general rule, a list of relevant 14 
regulations is not included in the EIS sections, and regulations are discussed in the EIS sections 15 
only when the regulation is the subject of discussion (for instance, land use zoning or local noise 16 
codes) or when providing compliance with a regulation other than NEPA or SEPA (such as 17 
Section 4(f), Section 106, Environmental Justice Executive Orders, or the Endangered Species 18 
Act). Other regulations can be described in the supporting documentation and appendices as 19 
necessary. Resource analyses will also use applicable information from previous studies that 20 
have been conducted near the alternatives as well as past Sound Transit environmental 21 
documents. These documents are noted in the technical analysis methodologies where 22 
applicable.   23 
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 1 


Figure 4-1. Proposed Draft EIS Alternatives 2 
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1 INTRODUCTION 1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts of property acquisitions and displacements for the West Seattle and Ballard 3 
Link Extensions project Environmental Impact Statement (EIS). The acquisitions section of the 4 
EIS will describe the property acquisitions and displacements and will present measures to 5 
mitigate potential impacts. 6 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 7 


In addition to the relevant regulations considered in all environmental analyses, the following will 8 
be considered: 9 


• Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970: 10 
The Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 11 
(Code of Federal Regulations [CFR] Title 49, Part 24), as amended, is a federal 12 
requirement. The act and its amendments provide guidance on how federal agencies, or 13 
agencies receiving federal financial assistance for a project, will compensate for impacts on 14 
property owners or tenants who need to relocate if they are displaced by a project.  15 


• Central Puget Sound Regional Transit’s Real Property Acquisition and Relocation 16 
Policy, Procedures, and Guidelines: Sound Transit adopted the Real Property Acquisition 17 
and Relocation Policy, Procedures, and Guidelines to guide its compliance with Chapter 18 
8.26 Revised Code of Washington and Chapter 468-100 Washington Administrative Code. 19 
Property acquisition will meet these laws and policies so that property owners are treated 20 
uniformly and equitably (Sound Transit, 2013). 21 


3 DATA NEEDS AND SOURCES 22 


Affected parcels and the type of property acquisition will be identified by the project design team 23 
and provided to the EIS team for summary in the EIS. Data will be provided in Microsoft Excel 24 
and/or GIS data layer formats. Information summarized or obtained for the following sections 25 
will be used in this section: 26 


• Land Use 27 
• Social Resources, Community Facilities and Neighborhoods  28 
•  Environmental Justice 29 
• Public Services 30 
• Utilities 31 
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4 STUDY AREA AND AREA OF EFFECT 1 


The study area for the property acquisitions impacts analysis will include the local jurisdictions 2 
and possibly the broader region for discussion of relocation opportunities and vacancy trends. 3 
The area of effect will be limited to the properties that are anticipated to require full or partial 4 
acquisition for each alternative evaluated. This includes above or below-ground easements and 5 
temporary construction easements, to the extent that they are known. 6 


5 AFFECTED ENVIRONMENT 7 


The affected environment is the land uses in the study area with a reference to the more 8 
detailed characterization in the Land Use chapter.   9 


6 ENVIRONMENTAL IMPACTS ANALYSIS 10 


The analysis will assess the potential direct, indirect, and cumulative property acquisition 11 
impacts of the project alternatives, including the No Build alternative. The impacts of the project 12 
will be generally described for the estimated number of affected parcels and estimated 13 
displacements for the following categories: 14 


• Residential units: includes buildings designated for permanent housing, including single-15 
family and multi-family buildings 16 


• Business units: includes retail, office, industrial, or any other type of commercial property 17 


• Institutional: includes government facilities, such as schools, maintenance buildings, or 18 
public utility properties 19 


Impacts to properties that may provide non-traditional housing (motels, temporary shelters) will 20 
be discussed qualitatively. 21 


Impacts to public right-of-way will be disclosed in a general manner but will not be quantified. 22 
Any future limitations to development in public right-of-way will be also be discussed in a 23 
general manner. 24 


6.1 Direct Impacts 25 


The direct impacts of the project will be primarily estimated using parcel data and ownership 26 
information from King County, other geographic information system data, conceptual design 27 
drawings, and field reconnaissance. Sound Transit will estimate partial and full acquisitions for 28 
each alignment and station alternative based on conceptual or preliminary design information. 29 
These estimates will consider property needed for related facilities, as known, such as power 30 
substations, major stormwater facilities, and areas that could be used for construction staging, 31 
maintenance and emergency access easements, or other elements.  Information on partial and 32 
full acquisitions will be used to determine the total number of affected parcels and the number of 33 
displacements but will not be reported in the EIS.  34 
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The estimated number of affected parcels will be identified by segment (if applicable) and 1 
alternative in the EIS section. Affected parcels includes both partial and full acquisitions and are 2 
presented together as a combined single number.. Potentially acquired parcels will be further 3 
evaluated based on field investigations to identify parcel access impacts not readily identified 4 
through mapping. The impacts analysis will also identify the number of businesses, 5 
public/institutional facilities, and residential units that would be displaced by segment (if 6 
applicable) and alternative, based on information available in assessor data and field verification 7 
when possible. The affected parcel and displacement information will be summarized in a table 8 
as appropriate. The EIS text can characterize the main features of the acquisitions and 9 
displacements as necessary. This analysis will emphasize and make clear the preliminary 10 
nature of the acquisition and displacement numbers and that these quantities will be refined as 11 
the project design and property acquisition process advance. Final determinations of right-of-12 
way needs by parcel will not be made until after the Final EIS is complete and final design 13 
information is available. 14 


The analysis will also include a market-based review of available properties in the vicinity and 15 
regionally to identify the types of properties that might accommodate displaced businesses and 16 
residents. The assessment will consider availability by general type of use affected and in terms 17 
of the market’s balance of supply versus demand. Although individual property needs will not be 18 
assessed, the assessment will identify potential acquisitions that might have unusual use or site 19 
requirements. 20 


6.2 Indirect Impacts 21 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 22 
time or a farther distance but are still reasonably foreseeable. The potential for indirect property 23 
acquisitions and displacements due to project acquisitions and re-development projects by 24 
others will be addressed qualitatively.  25 


6.3 Cumulative Impacts 26 


If other recent past, current, or future projects with acquisitions or displacements are nearby, or 27 
if the project is displacing a use that has been relocated or altered due to previous projects, 28 
cumulative effects may be present. The analysis will review available information about past or 29 
current projects and the location of other proposals in the vicinity to determine the potential for 30 
cumulative impacts. The list of cumulative projects will be included as an appendix to the EIS. 31 


7 RELOCATION OPPORTUNITIES 32 


The analysis will also include a market-based review of available properties in the vicinity and 33 
regionally to determine the types of properties that might be used for relocating displaced uses. 34 
The assessment will consider availability by general type of use affected and in terms of the 35 
project’s displacements and the market’s balance of supply versus demand. Although individual 36 
property needs will not be assessed, the assessment will identify displaced properties with 37 
unique use or site requirements. 38 
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8 SOUND TRANSIT ACQUISITION AND RELOCATION 1 


POLICY SUMMARY 2 


This section will summarize Sound Transits acquisition and relocation requirements and 3 
policies, which are accepted as part of the project definition. These include the Federal Uniform 4 
Real Property Acquisition and Relocation Act, as amended and Sound Transit’s Real Property 5 
Acquisitions and Relocation Policy, Procedures and Guidelines (Revision 4, Sound Transit, 6 
2017).  Sound Transit’s Property Acquisition and Non-Residential Relocation Handbook (Sound 7 
Transit, 2014a) and Property Acquisition and Residential Relocation Handbook (Sound Transit, 8 
2014b) outline compensation and acquisition procedures in layman’s terms will be referenced 9 
as additional information. 10 


Any removal of designated low-income or affordable housing must comply with the applicable 11 
local jurisdictional policies and regulations for replacing such housing, although such impacts 12 
will be discussed in more detail under the Social Resources, Community Facilities and 13 
Neighborhoods section and Environmental Justice section. 14 


The types of assistance available to displaced residents and businesses will be described, 15 
including eligible compensation, relocation, and other assistance requirements.  16 


9 MITIGATION MEASURES 17 


Mitigation measures will be identified for property acquisition and displacement impacts. Design 18 
changes and alignment shifts, where appropriate, will be considered to minimize displacements. 19 
The mitigation discussion will refer to Sound Transit’s acquisition and relocation requirements 20 
and policies section as part of the project definition and not considered as a mitigation measure.   21 


10 PROPOSED FIGURES, MAPS, OR DATABASES 22 


The EIS will include an appendix of affected parcels with a table listing potential property 23 
acquisitions and maps showing those acquisitions for each project alternative alignment, station, 24 
and facility location.. The maps and tables will identify affected parcels by parcel number and 25 
address but will not differentiate between potentially full or partial acquisitions.  26 


11 DOCUMENTATION 27 


For this resource, the following documentation will be developed: 28 


• An EIS section 29 
• An appendix as described above.   30 
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12 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 1 


Data gathered on property acquisitions, displacements, and relocations will be used in the 2 
following analyses: 3 


• Land Use 4 
• Economics 5 
• Social Resources, Community Facilities, and Neighborhoods 6 
• Noise and Vibration 7 
• Visual and Aesthetic Resources 8 
• Hazardous Materials  9 
• Public Services 10 
• Historic and Archaeological Resources 11 
• Park and Recreational Resources 12 
• Section 4(f) 13 
• Section 6(f), and Recreation and Conservation Office (RCO) 14 
• Environmental Justice 15 


13 REFERENCES 16 


Sound Transit. 2013. Real Estate Property Acquisition and Relocation Policy, Procedures, and 17 
Guidelines. Resolution #R98-20-1. Adopted in 1998, updated in March 2013. 18 


Sound Transit. 2014a. Property Acquisition and Non-Residential Relocation Handbook. October 19 
2014. http://www.soundtransit.org/Documents/pdf/projects/Prop%20Acq%20and%20Non-20 
Res%20Relo%20Hndbk%2012-2013.pdf.  21 


Sound Transit. 2014b. Property Acquisition and Residential Relocation Handbook. October 22 
2014.http://www.soundtransit.org/Documents/pdf/projects/Prop%20Acq%20and%20Res%20Rel23 
o%20Hndbk%2012-2013.pdf.  24 
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1 INTRODUCTION 1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts to air quality, including greenhouse gas (GHG) emissions, for the West 3 
Seattle and Ballard Link Extensions project Environmental Impact Statement (EIS). The air 4 
quality section of the EIS will address the air quality impacts of the project alternatives, 5 
discussing the following elements, and present potential mitigation measures for impacts, if 6 
needed: 7 


• Existing air quality conditions in areas potentially affected by the project alternatives 8 
• Methodology used in the analysis 9 
• Impacts of the alternatives (direct, indirect, and cumulative) 10 
• Potential mitigation measures (if required) 11 


The EIS section will be supported by detailed data and calculations included in either a technical 12 
appendix in the EIS or a technical memorandum on file with Sound Transit. The air quality 13 
analysis will address compliance with applicable federal, state, and local regulatory 14 
requirements based on the air quality classification within the project area, governing 15 
regulations for transportation projects of this type, and the types of pollutants emitted from 16 
construction and operational activities from the project and their effects on the existing 17 
environment. In addition, reviewing agencies have specific policies, protocols, and guidance 18 
documents that are relevant when evaluating air quality project impacts.  19 


The following summarizes the requirements of the air quality analysis, separated into three 20 
criteria areas. The sections that follow address each of these criteria individually. 21 


• The impacts of emissions generated from Project operation for the No Build and build 22 
alternatives will be addressed qualitatively, for areas in attainment for all criteria air 23 
pollutants.  24 


• The impacts from mobile source air toxics (MSATs) will be addressed following Federal 25 
Highway Administration (FHWA) guidance based on project implications on traffic volumes 26 
and potential mitigation. 27 


• The impacts on air quality during construction will be assessed qualitatively based on the 28 
expected construction activities and potential mitigation. 29 


• GHG emissions during construction and operations will be addressed quantitatively and the 30 
impacts of project operation on climate change assessed based on project implications on 31 
traffic volumes and potential mitigation. 32 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 33 


In addition to the relevant regulations considered for all environmental analyses, the following 34 
federal, state, and local laws, regulations, guidance, and policies are applicable to the air quality 35 
analysis for this project and will also be considered: 36 
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• Clean Air Act (42 United States Code [USC] 7401)   1 


• Code of Federal Regulations (CFR) Title 40, Section 50 (40 CFR 50), U.S. Environmental 2 
Protection Agency (USEPA), National Primary and Secondary Air Quality Standards  3 


• 40 CFR 86, Control of Emissions from New and In-Use Highway Vehicles and Engines 4 


• 40 CFR 93, Determining Conformity of Federal Actions to State or Federal Implementation 5 
Plans  6 


• Washington Clean Air Act (Revised Code of Washington [RCW] 70.94) 7 


• Chapter 173-420 Washington Administrative Code (WAC), Conformity of Transportation 8 
Activities to Air Quality Implementation Plans 9 


• FHWA, Updated Interim Guidance on Mobile Source Air Toxic Analysis in National 10 
Environmental Policy Act (NEPA) Documents, 2016 11 


• Federal Transit Administration (FTA), Air Quality Conformity Guidance, 2016  12 


• FTA, Greenhouse Gas Emissions from Transit Projects. Programmatic Assessment, 2017 13 


• Puget Sound Clean Air Agency (PSCAA) Regulation I, Article 9, Section 15, Fugitive Dust 14 
Control Measures  15 


• Puget Sound Regional Council (PSRC), Transportation 2040; Appendix E, Air Quality 16 
Conformity, 2018 17 


• USEPA, [Motor Vehicle Emission Simulator] MOVES 2014 Policy Guidance, 2014 18 


•  [Washington State Department of Transportation] WSDOT Guidance – Project Level 19 
Greenhouse Gas Evaluations under NEPA and State Environmental Policy Act (SEPA), 20 
2018 21 


• American Public Transportation Association (APTA) Recommended Practice for Quantifying 22 
Greenhouse Gas Emissions from Transit, 2009  23 


3 DATA NEEDS AND SOURCES 24 


The air quality and greenhouse gas analyses will use the data from the following EIS sections 25 
for the existing year and future transportation design year conditions (design year is assumed to 26 
be year 2042 for air quality analysis purposes). The analysis will draw on the forecasts for the 27 
No Build alternative and the build alternatives that are being developed as part of the EIS’s 28 
transportation analysis. 29 
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3.1 Transportation Data 1 


• Average daily vehicle miles traveled (VMT), daily vehicle hours traveled (VHT), and annual 2 
average daily traffic (AADT) for the project study area and the regional study area, 3 
summarized by roadway type (specific link data may be required for major arterials) 4 


• Project-specific information from the design team, including miles of light rail, number of 5 
stations, supporting infrastructure (such as bus layover, parking, and maintenance facilities), 6 
and estimated daily and annual ridership 7 


3.2 Energy Data 8 


• Source(s) of energy for utility providing electricity to the project, for example: percent of 9 
renewable energy generation. Sound Transit and PSE have entered into an agreement that 10 
all PSE electricity accounts related to the operations of Link light be sourced solely from 11 
renewable wind power via PSEs Green Direct program (see Board Motion No. M2017-11). 12 
Seattle City Light has maintained that it has a carbon neutral status1.  13 


• Energy use by existing similar Sound Transit facilities in the Puget Sound Region, such as 14 
light rail trains, stations, maintenance facilities and parking garages, requested from Sound 15 
Transit Maintenance Information 16 


• Maintenance schedule and anticipated activities associated with maintenance for the 17 
project. This includes schedule, type of equipment, general maintenance activities, and 18 
sequencing.  19 


3.3 Construction Information 20 


• Construction timeframe and sequencing 21 
• Anticipated type and number of equipment used for construction 22 
• Raw material use and placement 23 


4 STUDY AREA AND AREA OF EFFECT 24 


The project is expected to decrease regional VMT and associated emissions of air pollutants, 25 
resulting in an overall air quality benefit.  The study area for air quality and GHG includes areas 26 
likely to be affected by changes in pollutant levels because of changes in traffic conditions 27 
resulting from the build alternatives.  The study area will generally be the same as the regional 28 
study area used in the transportation analysis.  29 


5 AFFECTED ENVIRONMENT 30 


The EIS will discuss the air quality and GHG regulatory environment of the Puget Sound region 31 
and trends in the monitored ambient criteria pollutant concentration data. The regional air quality 32 
                                                 
 
1 http://www.seattle.gov/light/greenest/cleanhydro.asp. Accessed July 2018 



http://www.seattle.gov/light/greenest/cleanhydro.asp
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and meteorological data required for the analysis will be obtained from representative (PSCAA) 1 
or Washington Department of Ecology (Ecology) stations. 2 


On a regional scale, the focus of the air quality analysis will encompass a wider range of 3 
pollutants. The following scenarios will be considered for the local and regional analysis: 4 


• Existing conditions (2019) 5 
• Interim year (2032) 6 


This project would be located in an area designated as attainment for all criteria air pollutants. 7 
Criteria air pollutants are carbon monoxide (CO), nitrogen dioxide (NO2), particulate matter 8 
(includes coarse particulate matter [PM10] and fine particulate matter [PM2.5]), ozone, sulfur 9 
dioxide (SO2) and lead.  10 


6 ENVIRONMENTAL IMPACT ANALYSIS  11 


6.1 Direct Impacts 12 


6.1.1 Long-Term  13 


6.1.1.1 Criteria Pollutants 14 


An analysis of potential effects associated with emissions of criteria air pollutants resulting from 15 
operations of the project No Build and build alternatives will be conducted qualitatively. As noted 16 
in the Study Area and Area of Effect section, the project is anticipated to have an overall benefit 17 
to air quality in the region. In addition, FTA guidance (2016) notes if a project is in an attainment 18 
area for all transportation related pollutants and the area is not on the verge of falling into 19 
nonattainment, then the environmental documentation will state that impacts to air quality is not 20 
a concern for this project. However, the anticipated AADT and VMT for the No Build and build 21 
alternatives will be presented to show how the project would affect traffic volumes in the region. 22 


6.1.1.2 Mobile Source Air Toxics  23 


Mobile source air toxic emissions generated from traffic in the project study area will be 24 
addressed following FHWA guidance (FHWA, 2016). The increase in AADT from the project No 25 
Build alternative to the build alternatives will be used to determine if a qualitative or quantitative 26 
analysis would be required. If the increase in AADT from the No Build to the build alternatives 27 
estimated to be less than the FHWA threshold of 140,000 AADT by the transportation forecast 28 
year, that would trigger a qualitative analysis. If a qualitative analysis is provided the EIS will 29 
consider using Prototype Language for Qualitative Project-Level MSAT Analysis in the FHWA 30 
guidance, as appropriate. If review of the traffic data indicates that the threshold would be 31 
exceeded for any of the build alternatives, a quantitative analysis will be performed following 32 
FTA and FHWA guidance (FHWA, 2016).  33 


6.1.1.3 Greenhouse Gases 34 


Changes in carbon dioxide equivalent (CO2e) emissions resulting from the project alternatives 35 
will be calculated for the operational and construction phases of the project. The current 36 
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approved version of the USEPA MOVES model for operational emissions will be used to 1 
estimate GHG emission factors resulting from fossil fuel consumption. The USEPA MOVES 2 
model will estimate overall fuel consumption factors based on national defaults and area-3 
specific information for King County. The embodied GHG associated with producing fuel will 4 
be calculated using the FHWA fuel cycle factor (i.e., 0.27). The direct benefits of the 5 
reduction in VMT will also be quantified. The operational GHG analysis will be conducted using 6 
traffic data from the regional travel demand model which includes vehicle volumes derived for 7 
each facility segment, producing VMT per roadway link.  8 


The GHG emissions from energy (e.g., electricity or natural gas) used by the operating project 9 
will also be calculated, including power for the light rail, as well as fixed facilities such as 10 
stations and transit centers. As noted under Data Needs and Sources, Seattle City Light is a carbon 11 
neutral utility; therefore, GHG generated by energy used to power the light rail and stations should be 12 
offset per Seattle City Light policy. 13 


6.1.2 Construction 14 


To evaluate the potential effects during project-related construction, qualitative analysis will be 15 
conducted of potential effects associated with the following: 16 


• Emissions from dust-generating activities 17 
• Operation of heavy-duty diesel equipment 18 
• Trucking activities within major construction areas (including staging areas) 19 


 20 
The construction analysis will quantify GHG emissions in terms of CO2e. Project-level 21 
construction emissions of GHG generated by construction activity for the project will be 22 
estimated using the FTA Transit Greenhouse Gas Emissions Estimator (GHG Estimator) which 23 
is recommended as the preferred model by Sound Transit Guidance (Environmental Science 24 
Associates [ESA], 2016). The model is based on the FHWA Infrastructure Carbon Estimator 25 
(ICE). Provide a brief qualitative statement of incidental GHG emissions from other minor 26 
sources such as non-revenue operations and maintenance trips, refrigerant use, and waste 27 
disposal.  28 


6.2 Conformity Determination 29 


Transportation conformity rules require that transportation projects in maintenance areas 30 
conform to the State Implementation Plan (SIP). Regional conformity is demonstrated by 31 
inclusion of the project in the PSRC long-range transportation plan (e.g., Transportation 2040) 32 
and Transportation Improvement Program (TIP), which, as a program of transportation projects, 33 
has been analyzed for conformity with the SIP. 34 


As noted in the Affected Environment section, the project is located in an area that is attainment 35 
for all criteria air pollutants. The Puget Sound region maintenance period for CO expired 36 
October 11, 2016. The USEPA confirmed the maintenance period is expired and CO 37 
transportation conformity analyses required under 40 CFR 93 no longer apply (Attachment A). 38 
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6.3 Indirect Impacts 1 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 2 
time or a farther distance but are still reasonably foreseeable. The air quality analysis will be 3 
performed using projected traffic volumes for future years. Therefore, the air quality analysis will 4 
include the indirect effects of the project and other traffic growth that would be associated with 5 
the project. Indirect effects from embodied GHG associated with producing fuel have been 6 
accounted for by using the FHWA fuel cycle factor (0.27) in the direct analysis. The GHG 7 
benefits of reduction in congestion relief and land use multiplier will be quantified using MOVES, 8 
with some inputs developed using the APTA methodology (APTA, 2009) as part of the direct 9 
analysis and the benefit of land use densification around stations discussed qualitatively. 10 


Indirect construction GHG emissions are also known as embodied and life cycle emissions. 11 
Both embodied and life cycle emissions will be included in the direct construction GHG 12 
methodology.   13 


6.4 Cumulative Impacts 14 


The air quality analysis evaluates projected future traffic volumes and delays that incorporate 15 
anticipated traffic growth from planned development in the project area and in the region. 16 
Therefore, the air quality analysis already includes a general discussion of the cumulative 17 
effects of the project and other traffic growth that would be associated with the project. 18 
However, this section will address past trends and anticipated future trends in air quality and 19 
greenhouse gas emissions. 20 


Additionally, a review of potential cumulative impacts during construction will be evaluated and 21 
discussed qualitatively. 22 


7 MITIGATION MEASURES 23 


Potential impacts to air quality will be controlled through project planning, design, and the 24 
application of required best management practices (BMPs) during construction and operation. 25 
Measures to avoid and minimize potential impacts of the alternatives will be incorporated as 26 
appropriate. Where impacts cannot be avoided or minimized, mitigation measures will be 27 
developed. Based on the air quality analysis, specific BMPs for reducing air quality impacts from 28 
construction activities will be discussed to address air quality impacts per PSCAA and local 29 
construction policies. The Sound Transit sustainability program will be described in the 30 
Alternatives chapter of the EIS and be referenced here.  31 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 32 


No figures, maps, or other data are proposed for the air quality EIS section. 33 


  34 







West Seattle and Ballard Link Extensions 


Page 7 | AE 0036-17 | Air Quality Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


9 DOCUMENTATION 1 


For this resource, the following documentation will be developed: 2 


• An EIS section 3 


• A technical appendix with detailed data and calculations used in the air quality analysis (may 4 
be provided as a technical memorandum on file with Sound Transit) 5 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 6 


The result from this analysis may be incorporated into the following sections:  7 


• Social, Community, and Neighborhoods 8 
• Energy 9 


11 REFERENCES 10 


American Public Transportation Association (APTA), 2009. Quantifying Greenhouse Gas 11 
Emissions from Transit. Recommended Practice. APTA CC-RP-001-09. August 2009. 12 


City of Seattle. n.d. Seattle City Light. http://www.seattle.gov/light/greenest/cleanhydro.asp. 13 
Accessed July 2018.  14 


Environmental Science Associates, 2016. Review of Transit Related Construction Phase 15 
Greenhouse Gas and Criteria Air Pollutant Emissions Estimation Methodologies. Prepared for 16 
Sound Transit. December 2016. 17 


Federal Highway Administration (FHWA). 2016. Updated Interim Guidance on Mobile Source 18 
Air Toxic Analysis in NEPA Documents. October 2016.  19 


Federal Transit Administration (FTA). 2016. Air Quality Conformity. 20 
https://www.transit.dot.gov/regulations-and-guidance/environmental-programs/air-quality-conformity. 21 
Accessed July 2018. March 2016. 22 


Federal Transit Administration (FTA), 2017. Greenhouse Gas Emissions from Transit Projects. 23 
Programmatic Assessment, January.  24 
https://www.transit.dot.gov/sites/fta.dot.gov/files/FTA_Report_No._0097.pdf. January 2017. 25 


Puget Sound Regional Council (PSRC). 2015. Transportation 2040 Update Report: Toward a 26 
Sustainable Transportation System. Appendix E, Regional Air Quality Conformity Analysis. 27 
https://www.psrc.org/sites/default/files/t2040update2014appendixe.pdf. June 2015. 28 


U.S. Environmental Protection Agency. 2012. Policy Guidance on the Use of MOVES2010 and 29 
Subsequent Minor Revisions for State Implementation Plan Development, Transportation 30 
Conformity, and Other Purposes. April 2012. 31 



https://www.transit.dot.gov/regulations-and-guidance/environmental-programs/air-quality-conformity

https://www.transit.dot.gov/sites/fta.dot.gov/files/FTA_Report_No._0097.pdf

https://www.psrc.org/sites/default/files/t2040update2014appendixe.pdf.%20June%202015





West Seattle and Ballard Link Extensions 


Page 8 | AE 0036-17 | Air Quality Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


U.S. Environmental Protection Agency. 2012. Policy Guidance on the Use of MOVES2010 and 1 
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Washington State Department of Transportation (WSDOT). 2018. WSDOT Guidance – Project 4 
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Attachment A 1 


EPA CO Maintenance Letter2 
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Attachment B 1 


Requirements for PM 2.5/10 Conformity  2 


(40 CFR 93.123)3 











 


 


§ 93.123 Procedures for determining localized CO, PM10, and PM2.5 1 
concentrations (hot-spot analysis). 2 


(a)CO hot-spot analysis.  3 


(1) The demonstrations required by § 93.116 (“Localized CO, PM10, and PM2.5 violations”) must 4 
be based on quantitative analysis using the applicable air quality models, data bases, and other 5 
requirements specified in 40 CFR part 51, Appendix W (Guideline on Air Quality Models). These 6 
procedures shall be used in the following cases, unless different procedures developed through 7 
the interagency consultation process required in § 93.105 and approved by the EPA Regional 8 
Administrator are used:  9 


(i) For projects in or affecting locations, areas, or categories of sites which are identified in the 10 
applicable implementation plan as sites of violation or possible violation;  11 


(ii) For projects affecting intersections that are at Level-of-Service D, E, or F, or those that will 12 
change to Level-of-Service D, E, or F because of increased traffic volumes related to the 13 
project;  14 


(iii) For any project affecting one or more of the top three intersections in the nonattainment or 15 
maintenance area with highest traffic volumes, as identified in the applicable implementation 16 
plan; and  17 


(iv) For any project affecting one or more of the top three intersections in the nonattainment or 18 
maintenance area with the worst level of service, as identified in the applicable implementation 19 
plan.  20 


(2) In cases other than those described in paragraph (a)(1) of this section, the demonstrations 21 
required by § 93.116 may be based on either:  22 


(i) Quantitative methods that represent reasonable and common professional practice; or  23 


(ii) A qualitative consideration of local factors, if this can provide a clear demonstration that the 24 
requirements of § 93.116 are met.  25 


(3) DOT, in consultation with EPA, may also choose to make a categorical hot-spot finding that 26 
(93.116(a) is met without further hot-spot analysis for any project described in paragraphs (a)(1) 27 
and (a)(2) of this section based on appropriate modeling. DOT, in consultation with EPA, may also 28 
consider the current air quality circumstances of a given CO nonattainment or maintenance area 29 
in categorical hot-spot findings for applicable FHWA or FTA projects.  30 


(b)PM10 and PM2.5hot-spot analyses.  31 


(1) The hot-spot demonstration required by § 93.116 must be based on quantitative analysis 32 
methods for the following types of projects:  33 


(i) New highway projects that have a significant number of diesel vehicles, and expanded 34 
highway projects that have a significant increase in the number of diesel vehicles;  35 


(ii) Projects affecting intersections that are at Level-of-Service D, E, or F with a significant 36 
number of diesel vehicles, or those that will change to Level-of-Service D, E, or F because of 37 
increased traffic volumes from a significant number of diesel vehicles related to the project;  38 


(iii) New bus and rail terminals and transfer points that have a significant number of diesel 39 
vehicles congregating at a single location;  40 


(iv) Expanded bus and rail terminals and transfer points that significantly increase the number 41 
of diesel vehicles congregating at a single location; and  42 



https://www.law.cornell.edu/cfr/text/40/93.116

https://www.law.cornell.edu/cfr/text/40/part-51

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=43e0ae72dfd8652d00b974777bf6a56a&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=668264c1055800c57cf53f36de624075&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=08daa2db2e632a93f539dd8ae386bca8&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=08daa2db2e632a93f539dd8ae386bca8&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=a3933d53786ccc988f8e8d14dd4df202&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=a3933d53786ccc988f8e8d14dd4df202&term_occur=2&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=3&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=2&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=4&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=696ce64456cbf5ee2c0e66909df0ce9e&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=5&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123
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(v) Projects in or affecting locations, areas, or categories of sites which are identified in the 1 
PM10 or PM2.5 applicable implementation plan or implementation plan submission, as 2 
appropriate, as sites of violation or possible violation.  3 


(2) Where quantitative analysis methods are not available, the demonstration required by § 4 
93.116 for projects described in paragraph (b)(1) of this section must be based on a qualitative 5 
consideration of local factors.  6 


(3) DOT, in consultation with EPA, may also choose to make a categorical hot-spot finding that § 7 
93.116 is met without further hot-spot analysis for any project described in paragraph (b)(1) of this 8 
section based on appropriate modeling. DOT, in consultation with EPA, may also consider the 9 
current air quality circumstances of a given PM2.5 or PM10 nonattainment or maintenance area in 10 
categorical hot-spot findings for applicable FHWA or FTA projects.  11 


(4) The requirements for quantitative analysis contained in this paragraph (b) will not take effect 12 
until EPA releases modeling guidance on this subject and announces in the Federal Register that 13 
these requirements are in effect.  14 


(c)General requirements.  15 


(1) Estimated pollutant concentrations must be based on the total emissions burden which may 16 
result from the implementation of the project, summed together with future background 17 
concentrations. The total concentration must be estimated and analyzed at appropriate receptor 18 
locations in the area substantially affected by the project.  19 


(2) Hot-spot analyses must include the entire project, and may be performed only after the major 20 
design features which will significantly impact concentrations have been identified. The future 21 
background concentration should be estimated by multiplying current background by the ratio of 22 
future to current traffic and the ratio of future to current emission factors.  23 


(3) Hot-spot analysis assumptions must be consistent with those in the regional emissions 24 
analysis for those inputs which are required for both analyses.  25 


(4) CO, PM10, or PM2.5 mitigation or control measures shall be assumed in the hot-spot analysis 26 
only where there are written commitments from the project sponsor and/or operator to implement 27 
such measures, as required by § 93.125(a).  28 


(5) CO, PM10, and PM2.5 hot-spot analyses are not required to consider construction-related 29 
activities which cause temporary increases in emissions. Each site which is affected by 30 
construction-related activities shall be considered separately, using established “Guideline” 31 
methods. Temporary increases are defined as those which occur only during the construction 32 
phase and last five years or less at any individual site.  33 


[ 58 FR 62235, Nov. 24, 1993, as amended at 71 FR 12510, Mar. 10, 2006; 73 FR 4441, Jan. 24, 34 
2008]  35 
 36 
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1 INTRODUCTION 1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts on economic conditions for the West Seattle and Ballard Link 3 
Extensionsproject Environmental Impact Statement (EIS).  The economics section of the EIS 4 
will address the effects of the project on economic conditions in the region, including potential 5 
changes to government revenue, changes to business and employment activity as a result of 6 
property acquisition, and potential impacts to business and overall economic activity from 7 
construction spending and activities.  The section will also present options to avoid, minimize, or 8 
mitigate potential impacts. 9 


2 GUIDING REGULATIONS, PLANS, ANDPOLICIES 10 


In addition to the federal and state regulations, policies and related resources that guide a major 11 
transit project EIS, the following will be considered in the assessment of economic effects: 12 


• Title 42 USC Section 4601, Federal Uniform Relocation Assistance and Real Property 13 
Acquisition Policies Act of 1970, as amended 14 


• Transit Cooperative Research Program (TCRP) Synthesis 128, Practices for Evaluating the 15 
Economic Impacts and Benefits of Transit (TCRP 2017).  16 


• Economic Impact Case Study Tool for Transit (TCRP, 2016). 17 


3 DATA NEEDS AND SOURCES 18 


The following data will be collected to support the analysis of economic conditions: 19 


• General descriptions of the economies of the affected cities and counties, and the Puget 20 
Sound region collected from a variety of federal, state, and local sources, including the 21 
following: 22 


– U.S. Census Bureau 23 


– U.S. Bureau of Economic Analysis 24 


– U.S. Department of Energy 25 


– Washington State Office of Financial Management 26 


– Washington State Office of Trade and Economic Development 27 


– Washington State Department of Revenue 28 


– Washington State Employment Security Department, Labor Market and Economic 29 
Analysis Branch 30 


– Puget Sound Regional Council (PSRC) 31 
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• Existing and forecasted population, housing, and employment data from the PSRC, the City 1 
of Seattle, and King County.  Information will be obtained for established PSRC 2 
transportation analysis zones (TAZs). Custom geography requests can also be made to 3 
PSRC.  4 


• Locations of low-barrier providers of economic opportunities, including schools and low-5 
barrier employers such as hotels. 6 


• Assessed valuations and tax rates for properties that may be acquired as a result of the 7 
project from the King County Department of Assessments. 8 


• Taxable retail sales data from the Washington State Department of Revenue. 9 


• Business and Occupation tax data from the City of Seattle. 10 


• The Seattle Comprehensive Plan 11 


• Information about potential transportation effects of the project, including changes in 12 
parking, access, travel time, congestion, circulation, and freight movement from the 13 
transportation analysis.   14 


• Current land use, zoning, and development proposals from the land use analysis; findings 15 
on acquisitions, displacements, and relocations from the acquisitions analysis; information 16 
on tribal fisheries from the ecosystems analysis; and information about changes in air 17 
quality, visual and noise and vibration from the respective analyses. 18 


• Information about regional and local jurisdictions’ land use and community development 19 
plans considering areas within a 0.5-mile radius of stations.  20 


• Available information and publications from Sound Transit, the Transit Cooperative 21 
Research Board, the American Public Transportation Association, and others regarding the 22 
economic aspects of transit projects in North America, including transit-oriented 23 
development.    24 


• The 2007 Washington Input-Output Model Report (Revised October 2015) from the 25 
Washington State Office of Financial management.  26 


4 STUDY AREA AND AREA OF EFFECT 27 


The economic analysis considers regional and local economic conditions. The regional study 28 
area encompasses the four-county Puget Sound region (King, Kitsap, Pierce, and Snohomish), 29 
and the local study area consists of the cities within 0.5 mile of the build alternatives. The 4-30 
county regional study encompasses the economic unit for the region (used to measure regional 31 
changes to GDP, employment, etc.). The 0.5-mile buffer is the accepted area of land use 32 
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influence for transit. The area of long-term operations effects is within either of these study 1 
areas.  Long-term indirect and cumulative effects will also be determined using this study area.   2 


For short-term construction effects, the area of effect will encompass a geographic area 3 
approximately two blocks or a maximum of 1,000 feet from the edge of the anticipated 4 
construction zone along the entire alignment, including proposed stations. The 1,000-foot buffer 5 
around the construction zone is a reasonable area of influence for construction activity. Short-6 
term indirect and cumulative effects will also be determined using this study area.  7 


5 AFFECTED ENVIRONMENT 8 


The affected environment will be the existing and projected economic setting within the study 9 
area.  The analysis will identify major trends, covered in Washington State’s long-term economic 10 
forecast to 2040, as well as PSRC’s current estimates and 20-year projections of population, 11 
housing, household size, income, and employment projections for identified Forecast Analysis 12 
Zones. Major employment and designated regional planning centers (including manufacturing 13 
and industrial centers) that would be served by the project will be identified.  Issues that affect 14 
economic opportunities in the study area will be summarized from existing neighborhood plans 15 
or other reports.  To the extent that current market data are available in existing neighborhood 16 
plans, they will be incorporated in the analysis.  This information will be coordinated with the 17 
transportation, acquisitions, displacements, and relocations, and social resources, community 18 
facilities, and neighborhoods analyses. 19 


6 ENVIRONMENTAL IMPACTS ANALYSIS 20 


The impact analysis will assess the potential direct, indirect, and cumulative economic impacts 21 
of the project alternatives, including the No Build alternative. The impacts analysis is divided into 22 
long-term operation impacts and short-term construction impacts. The impacts analysis will 23 
address potential changes to the regional economy (the four counties), as well as examine city-24 
level tax revenue changes (such as effects from property acquisitions and development around 25 
transit stations), and site-specific economic characteristics within the study area and area of 26 
effect.  27 


6.1 Direct Impacts 28 


The analysis of direct impacts will include the long-term, ongoing impacts of transit operation 29 
and land acquisition on local and regional economic conditions, and the short-term impacts of 30 
construction.   31 


6.1.1 Long-term Operation 32 


The discussion of long-term direct effects will be largely tied to government revenue and 33 
estimated changes associated with business displacements related to right-of-way acquisitions. 34 
Impacts will be evaluated quantitatively, except where noted, by considering:  35 
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• The changes in property tax revenue as a result of property acquisitions, in the context of 1 
the overall tax base for the local governments and statutory limitation of the property tax in 2 
Washington State.  3 


• Business displacements and associated number of displaced employees due to property 4 
acquisition based upon the building size and the type of business activity using square-foot-5 
per-employee factors from the U.S. Department of Energy (or other planning sources). If 6 
possible, document other economic characteristics of those businesses available through 7 
planning sources.  8 


• Discuss broader changes to regional and industrial-sector level economic output resulting 9 
from potential displacement and relocation of businesses.  10 


• Changes of revenue from other taxes associated with business displacements will be 11 
qualitatively discussed.  12 


• Long-term impacts to tribal fishing will be addressed qualitatively, if potential effects to 13 
fisheries are identified.  14 


 15 
Changes in property values near the project will be addressed qualitatively.  It may be that 16 
different areas along the project corridor may experience different changes in property values 17 
depending upon their proximity to station locations.  18 


The following text should be included in this section as a footnote:  19 


“Numbers may be different than other Sound Transit reporting of project jobs supported 20 
by dollars spent on capital projects that is based on planning level budgets. Both 21 
estimates use the Washington State Input-Output Model, but may have different budget 22 
assumptions. “ 23 


6.1.2 Short-term Construction 24 


The assessment of potential construction impacts will qualitatively examine changes in the 25 
business environment due to construction-related land use and transportation effects. Impacts 26 
will be evaluated by considering: 27 


• Transportation impacts, including changes in access, parking, multimodal access, travel 28 
time, congestion, circulation, and freight movement.   29 


• Business effects related to construction activities affecting transportation, air quality, 30 
noise/vibration, and visual conditions. 31 


• Impacts to tribal fishing will be addressed if affected.  32 


Project based spending (including design, ROW, and construction) will affect the state’s 33 
economic sectors as well as the tax revenues of affected jurisdictions. The economic and tax 34 
effects of this spending will be estimated using different techniques. Direct and indirect/induced 35 
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effects on business output, jobs, and wages will be calculated using the Washington State 1 
Input-Output Model developed by the Office of Finance Management (OFM). Tax effects, 2 
primarily on construction spending and associated business income, are accounted for through 3 
the sales tax and business & occupation taxes and will be calculated using spreadsheet models.  4 


6.2 Indirect Impacts 5 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 6 
time or a farther distance but are still reasonably foreseeable. Long-term indirect impacts related 7 
to the operation of the transit facility on the communities in the study area can be positive (such 8 
as economic development in disadvantaged areas) or negative (such as congestion, parking 9 
reduction, access, visibility or other impacts that could disrupt business operations). The 10 
assessment of the potential for indirect economic impacts will consider the role of stations and 11 
other facilities where the project could alter key characteristics potentially affecting patterns of 12 
commerce and a communities’ economic functions. The indirect impacts analysis will 13 
qualitatively consider: 14 


• The potential for future development or redevelopment around stations, based in part on the 15 
results of the land use analysis for the EIS, related station area planning efforts, and 16 
information about local economic conditions and trends.  17 


• The station area planning and related transit-oriented development assessments consider 18 
factors such as the effects of new transit access and activity around station areas; land use 19 
plans and zoning; general economic and business conditions in station areas; travel benefits 20 
such as anticipated daily boardings at each station and the mode of access (walk, transit, 21 
pick-up/drop off or drive and park, for example); and other benefits such as improved access 22 
to the station area from surrounding neighborhoods as well as other infrastructure 23 
investments.  24 


• The potential for changes in property values (including rental rates, taxation) for different 25 
types of properties, depending upon their proximity to the project and station locations, and 26 
the related potential for residential or business economic displacement.  27 


• Impacts of construction on individual businesses will be assessed in instances where there 28 
is potential for unique impacts to a business or where the business itself is unique. 29 


• Changes to business production frontiers and the effects on industry sectors resulting from 30 
changes to transportation access, including roadway, rail, and water. 31 


• Impacts from displacements of businesses that act as an anchor for other businesses. 32 


• Level of accessible pedestrian connections to schools and low-barrier economic 33 
opportunities. 34 


• The potential economic displacement such as area wide changes in existing businesses, 35 
employment, dwelling units, and population in station areas. The assessment will also 36 
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consider published literature reviewing the effects of light rail transit on development 1 
patterns. 2 


• The potential changes in local jurisdiction tax collections from marginal changes in 3 
development activity as they related to the property tax, sales tax, B&O tax, and utility taxes. 4 


• Indirect economic effects related to other facilities such as operations and maintenance 5 
facilities, development and redevelopment of properties along connecting transit routes, as 6 
well as the potential disposition of surplus properties required for project construction but not 7 
permanently needed for the operation of the project, consistent with Sound Transit adopted 8 
policy. 9 


Short-term indirect economic impacts can also result from the influx of capital construction 10 
funds. These will be estimated by applying an economic multiplier from the OFM Input-Output 11 
Model Report to estimate the regional effect.  12 


6.3 Cumulative Impacts  13 


The assessment of cumulative economic effects will consider a list of past, present, and 14 
reasonably foreseeable transportation, land use, and major development projects that occur in 15 
the study area. The analysis will be qualitative and will consider the findings on cumulative 16 
effects in other topic areas including transportation and land use, including short-term 17 
construction effects and long-term operational impacts. The list of cumulative projects will be 18 
included as an appendix to the EIS.  19 


7 MITIGATION MEASURES 20 


Potential economic impacts will be controlled through project planning, design, and the 21 
application of required best management practices (BMPs) during construction and operation. 22 
Measures to avoid and minimize potential impacts of the alternatives will be incorporated as 23 
appropriate. Where impacts cannot be avoided or minimized, mitigation measures will be 24 
developed.. These measures will consider input from city and agency staff, community leaders, 25 
business leaders, and individual citizens as part of the EIS development and public involvement 26 
process.  They will reference environmental commitments and mitigation measures identified in 27 
other EIS sections, including acquisitions, displacements, and relocation; transportation; land 28 
use; visual; and other topics related to the built environment. Appropriate mitigation measures 29 
for construction and operation, such as maintaining access and minimizing impacts to 30 
businesses during construction, will be recommended should adverse economic impacts be 31 
identified. Consultation with the public outreach team will identify mitigation measures to nearby 32 
businesses, particularly during project construction.  33 


8 PROPOSED FIGURES, MAPS, OR DATABASES 34 


The following information is proposed in the Economics section of the EIS or its appendix: 35 
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• Maps of the build alternative alignments and stations with the boundaries of adjacent 1 
business districts, transportation network and linkages, and key employment centers within 2 
the study area. 3 


• Tables of current and forecast population, housing, and jobs in the study area. 4 


• Summary tables showing estimated changes in parking spaces and changes in number of 5 
employers or total employment 6 


• Tables of the changes in property tax by jurisdiction. 7 


9 DOCUMENTATION 8 


For this resource, the following documentation will be developed: 9 


• An EIS section 10 


• A technical appendix with summaries of detailed background calculations of economic 11 
impacts, including tax revenue changes, job creation, and other estimates 12 


• Model data, detailed calculations, and other input sources and analytical worksheets (to be 13 
kept on file with Sound Transit or referenced in support of the EIS chapter). 14 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 15 


Economic analysis data will be used in the following analyses: 16 


• Social Resources, Community Facilities, and Neighborhoods 17 
• Environmental Justice 18 
• Historic and Archaeological Resources 19 


11 REFERENCES 20 


TCRP Synthesis 128, Practices for Evaluating the Economic Impacts and Benefits of Transit 21 
(TCRP, 2017).  22 


Economic Impact Case Study Tool for Transit (TCRP, 2016). 23 
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1 INTRODUCTION 1 


This Ecosystem Resources Technical Analysis Methodology Memo briefly describes the 2 
methods that will be used to prepare the Ecosystem Resources element of the West Seattle and 3 
Ballard Link Extensions project Environmental Impact Statement (EIS). The ecosystems 4 
analysis will identify and document potential long term operational and short-term construction 5 
impacts to wetlands, threatened and endangered species, vegetation, wildlife habitat, wildlife, 6 
and aquatic species and habitat.  7 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 8 


In addition to the relevant regulations considered in all environmental analyses, the following will 9 
also be considered:  10 


2.1 Federal 11 


• Sections 404, 402, and 401 of the Clean Water Act (CWA) 12 


• Section 7 of the Endangered Species Act (ESA) 13 


• Magnuson-Stevens Fishery Conservation and Management Act (MSA) 14 


• Marine Mammal Protection Act 15 


• Bald and Golden Eagle Protection Act 16 


• Migratory Bird Treaty Act (MBTA) 17 


• Protection of Wetlands, Presidential Executive Order 11990 18 


• Final Rule on Compensatory Mitigation for Losses of Aquatic Resources (2008) 19 


• Corps of Engineers Wetland Delineation Manual (1987) 20 


• Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Western 21 
Mountains, Valleys, and Coast Region Version 2.0 (2010)  22 


• Coastal Zone Management Act 23 


2.2 State 24 


• Hydraulic code (Washington Administrative Code [WAC] Chapter 220-110) 25 
• Shoreline Management Act (SMA) 26 
• Protection of Wetlands, Governor’s Executive Order (EO) 89-10 27 
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• Protection of Wetlands, EO 90-04 1 
• Water Pollution Control Act, 90.48 Revised Code of Washington (RCW) 2 
• Wetland Mitigation in Washington State (Ecology et al., 2006) 3 


2.3 Local 4 


• Critical Area Ordinances (CAOs) - City of Seattle Municipal Code Chapter 25.09, 5 
Regulations for Environmentally Critical Areas  6 


• City of Seattle Municipal Code Chapter 23.60A, Seattle Shoreline Master Program 7 
Regulations 8 


• City of Seattle Municipal Code Chapter 25.11, Tree Protection 9 


• City of Seattle, Department of Construction and Inspections, Director’s Rule 16-2008, 10 
Designation of Exceptional Trees 11 


• City of Seattle Executive Order 03-05, Tree Replacement 12 


• City of Seattle, Department of Construction and Inspections, Director's Rule 13-2018, Great 13 
Blue Heron 14 


2.4 Miscellaneous 15 


• King County In-Lieu Fee Mitigation Program (King County, 2018)  16 


• Sound Transit environmental and sustainability plans and policy (Sound Transit, 2018)  17 


• Sound Transit Sustainability Plan Update (Sound Transit, 2015) 18 


• Sound Transit Stream Assessment Guidelines (Sound Transit, 2016)  19 


• Sound Transit Executive Order Number 1: Establishing a Sustainable Initiative (Sound 20 
Transit, 2007) 21 


3 DATA NEEDS AND SOURCES 22 


Data needs for this resource include information on ecosystems resources that will be affected 23 
by the construction and operation of the project, including the project footprint and mitigation 24 
sites. Data needs and sources that should be considered include: 25 


• Natural Resources Conservation Service (NRCS) Web Soil Survey maps 26 


• U.S. Fish and Wildlife Service (USFWS) National Wetland Inventory (NWI) 27 
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• USFWS List of threatened and endangered species that may occur in proposed project 1 
location (obtained for project) 2 


• National Oceanic and Atmospheric Administration (NOAA) Fisheries- Endangered Species 3 
Act species lists 4 


• Washington Department of Fish and Wildlife (WDFW) Priority Habitats and Species (PHS) 5 
data 6 


• WDFW SalmonScape data  7 


• Washington Natural Heritage Program rare plant database  8 


• Washington State Department of Ecology 303(d) listed waters information 9 


• Washington Department of Fisheries catalog of Washington streams and salmon utilization 10 
(Williams et al., 1975) 11 


• King County parcel information  12 


• City of Seattle Department of Planning and Development environmentally critical areas 13 
geographic information system (GIS) data 14 


• City of Seattle street tree inventory GIS data 15 


• Documented wetlands from other projects 16 


4 STUDY AREA AND AREA OF EFFECT 17 


The study area for ecosystem resources will vary according to the type of resource and will be 18 
measured from the project footprint and area used for construction.  19 


• Wetlands: 300 feet from project limits. 20 


• Vegetation: 200 feet from project limits and any trees of significance (as defined per 21 
jurisdiction). 22 


• Wildlife and wildlife habitat: 200 feet from project limits. Also review documented 23 
occurrences of sensitive wildlife species within 0.25 mile of the project limits (0.5 mile if 24 
higher noise sources such as blasting or pile driving are proposed).  25 


• Aquatic resources: Reconnaissance-level aquatic habitat surveys will be conducted for 26 
aquatic habitats within the City of Seattle’s Shoreline District, including the Duwamish 27 
Waterway and Salmon Bay. Reconnaissance-level aquatic habitat surveys will be conducted 28 
300 feet downstream, 100 feet upstream at each of the water body crossings, and the entire 29 
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stretch of any water body paralleling the project within 200 feet from the edge of the project 1 
limits.  The survey may extend to 300 feet upstream if channel configuration could result in 2 
stream buffers overlapping the project limits. For streams or water bodies with ESA listed 3 
species, the study area includes at least the segment of stream or water body that sound 4 
could travel in water (i.e., to first bend in the channel or where noise would dissipate to 5 
background levels). If project-related underwater sound could potentially travel further than 6 
these distances, the longer distance will be surveyed.  7 


5 AFFECTED ENVIRONMENT 8 


5.1 Field Reconnaissance Survey Methodology 9 


After collecting and reviewing existing information, the biologists will conduct a detailed field 10 
reconnaissance survey within the study area to identify and confirm ecosystem resources that 11 
could be affected by the project. Formal delineations (flagging and professional land surveying) 12 
of wetlands, ordinary high water mark (OHWM), or other resources will generally not be 13 
conducted, but may be needed on a case-by-case basis.  14 


5.1.1 Wetlands  15 


A field survey will be conducted to identify, map, and describe wetlands and other waters within 16 
the study area. Field surveys will occur on publicly owned property (e.g., Longfellow Creek 17 
greenspace and Southwest Queen Anne greenbelt) and private properties, if accessible. 18 
Vegetation, soil, and hydrology conditions will be documented at representative locations 19 
(sample plots) using methods outlined in the U.S. Army Corp of Engineers (USACE) Wetland 20 
Delineation Manual (USACE, 1987) and the Regional Supplement to the Corps of Engineers 21 
Wetland Delineation Manual: Western Mountains, Valleys, and Coast Region Version 2.0 22 
(USACE, 2010). These sample plots will be identified in the field with labeled flagging and 23 
documented using a global positioning system (GPS) unit or survey techniques. Both wetland 24 
and upland sample plots will be documented. The wetland and upland sample plots need to be 25 
paired and within close proximity to each other. If a wetland contains multiple vegetation types 26 
(e.g., forested and scrub/shrub), at least one wetland sample plot will be located in each 27 
vegetation type. A minimum of two wetland determination data forms will be developed for each 28 
wetland and then an additional data form for each additional wetland vegetation type in the 29 
study area. Observations of existing conditions and characteristics will be recorded for each 30 
wetland and associated buffer.  31 


Wetlands will be classified according to the USFWS (Cowardin et al., 1979; FGDC 2013) and 32 
hydrogeomorphic (Brinson, 1993) classification systems and rated according to local jurisdiction 33 
critical area ordinances and the Washington State Wetland Rating System for Western 34 
Washington (Hruby, 2004) or the 2014 Update (Hruby, 2014), depending upon the affected 35 
jurisdiction.  Wetlands will be classified and rated according to local critical area requirements. 36 
Wetland functions will be evaluated through the use of the Washington State Wetland Rating 37 
System for Western Washington – 2014 Update, as well as WSDOT’s Wetland Functions 38 
Characterization Tool for Linear Projects (Null et al., 2000). 39 
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Wetland assessments will provide estimates of extent for all wetlands and other waters in the 1 
study area, including those on properties lacking access, using remote sensing and best 2 
professional judgment. Vegetation and potential wetlands for areas where rights of entry have 3 
not been obtained will be identified based on field reconnaissance from public areas; current 4 
local, state, and federal habitat maps and reports; and the examination of aerial photographs. 5 
Potential wetlands will be rated using these same sources of information. Where specific 6 
information is not known (such as the hydrologic regime), preliminary assessments will be made 7 
using available information.  8 


Those areas that appear to possess all three wetland indicators will be included in the EIS and 9 
technical report in order to provide a conservative estimate of potential impacts from each 10 
alternative.. Documented wetlands from other projects or sources will be evaluated and, where 11 
appropriate, included in the wetland findings. Each wetland identified in the study area will 12 
receive a unique identifier that will be tracked in a GIS database.  As new information is 13 
collected on project wetlands, data will be recorded in an Excel spreadsheet that will be linked 14 
to the GIS data.  Wetland names will start with the letter “W” and the next two letters will be 15 
based on the City of Seattle jurisdiction they are located in (Seattle = SE ) followed by a number 16 
reflecting the order encountered in the field (1, 2, 3, etc.). For example, Wetland WSE4 would 17 
be the fourth field-identified wetland in Seattle. 18 


5.1.2 Aquatic Species and Habitat 19 


The aquatic species and habitat assessment will focus on key habitats and aquatic features that 20 
may be impacted by the project and that are directly related to ecological functions that support 21 
aquatic ecosystems. Similar to wetlands, a detailed field reconnaissance survey will be 22 
conducted to identify, map, and describe aquatic species and habitat within public rights-of-way 23 
within the study area (e.g., Longfellow Creek riparian corridor).  These documented water 24 
bodies will be included in the EIS aquatic species and habitat findings. The descriptions will 25 
correlate with the Water Resources analysis. 26 


Sound Transit’s Stream Habitat Assessment Guidelines (Sound Transit, 2016) (Attachment A) 27 
will be used to determine the level of information that should be collected for each identified 28 
stream. In accordance with the stream habitat assessment guidelines, research and field 29 
surveys will be conducted to identify, map, and describe aquatic species and habitats within the 30 
study area. This project will utilize the Phase 1 Project approach (planning level study) to 31 
provide analysis for SEPA/NEPA and ESA coordination. Within the Phase 1 approach, the 32 
project will use Track A methods for assessing riparian vegetation effects where property 33 
access is not granted, and Track B methods on Sound Transit, WSDOT, or City of Seattle right-34 
of-way/easement areas.  General information will be collected in the field and stream OHWM 35 
will be estimated and mapped using a GPS unit if possible. Biologists will collect information 36 
about the condition of in-stream and riparian habitats and identify the OHWM of streams.   37 


Field assessment will be limited to areas accessible from public right of way, lands open to the 38 
public, and other lands where access is allowed (including private property where the property is 39 
accessible) for purposes of this survey.  Aquatic habitats outside of public rights-of-way will be 40 
identified based on field reconnaissance from public areas; current local, state, and federal 41 
habitat maps and reports; and the examination of aerial photographs.  Those areas outside of 42 
public rights-of-way and which are not open to the public or accessible that appear to be aquatic 43 
habitat will be included in the EIS findings to provide a conservative estimate of the potential 44 
impacts for each alternative.   45 
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Background information about riparian vegetation, physical in-stream habitat, biological 1 
connectivity, water quality and quantity, stream typing, and fish presence and habitat use will be 2 
collected during the pre-field review phase. Additionally, aquatic species habitat will be 3 
described, when possible and applicable, in a sub-basin context. Habitat will be assessed with 4 
the assumption that anadromous fish may one day be able to access the area even if they 5 
cannot under present conditions where no natural barriers exist.  To the extent information is 6 
currently available or can be readily ascertained in the field, downstream fish passages, 7 
including any impediments to fish passage, will be evaluated for each identified aquatic habitat.  8 
Field observations will be limited to the study area, however, available information (like the 9 
WDFW SalmonScape map) would be used to evaluate downstream fish passage to the next 10 
fish-bearing stream. 11 


Each stream identified in the study area will receive a unique identifier that will be tracked in 12 
aGIS database. As new information is collected on project streams, data will be recorded in an 13 
Excel spreadsheet that will be linked to the GIS data. If a stream already has a formal name, it 14 
will be used. Unnamed stream names will start with the letter “S” and the next two letters will be 15 
based on the City of Seattle jurisdiction they are located in (Seattle = SE) followed by the order 16 
they are encountered in the field (1, 2, 3, etc.). For example, Stream SSE2 would be the second 17 
field-identified stream in Seattle. Other types of aquatic habitat (lakes, ponds, bays, waterways, 18 
etc.) will be identified by formal name, if available, or named in a system similar to the stream 19 
naming convention described above. 20 


5.1.3 Vegetation, Wildlife, and Wildlife Habitat 21 


To establish the basis for the analysis of effects on vegetation, wildlife, and wildlife habitat, the 22 
biologists will delineate and classify land cover on aerial photographs and visit a sample of 23 
these areas within the study area (including the Shoreline Districts) during the field 24 
reconnaissance survey.  Information from Green Cities Alliance, Forterra, or other existing land 25 
cover analyses may be incorporated into the vegetation assessment if readily available. Major 26 
plant communities/habitat types will be identified and classified based on the structural 27 
categories defined in Wildlife-Habitat Relationships in Oregon and Washington (Johnson and 28 
O’Neil, 2001). Heritage and exceptional trees as defined by the City of Seattle will be noted and 29 
included in the analysis.  Invasive species populations that have been mapped by King County 30 
iMap will be included in the analysis.  31 


To support the analysis of effects on wildlife, the biologists will identify wildlife species that are 32 
associated with the land cover types in the study area, and with specific habitat elements within 33 
each cover type.  Biologists will also assess locations of known ecologically sensitive areas and 34 
important wildlife occurrences that may be sensitive to disturbance from noise or human 35 
presence. This will include review of site-specific wildlife data, including bird surveys (e.g., eBird 36 
2018). This information will be supplemented with data gathered during field visits. 37 


Washington State Department of Natural Resources (DNR) Natural Heritage Program and 38 
WDFW publications will be used to identify important habitats and the wildlife species that use 39 
them.  Vegetation data, including dominant plant species composition and relative abundance, 40 
will be gathered and classified by habitat type using field observation, aerial photographs, and 41 
pertinent literature.  Maps will be developed showing plant communities/habitat types and 42 
special features, based on the habitat delineation exercise described above.  Invasive species 43 
noted during fieldwork will be discussed qualitatively but will not be mapped. GIS data from the 44 
WDFW PHS program will be used to generate maps of the distribution of priority habitats and 45 
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species, and other key ecological features needed to analyze impacts. DNR Natural Heritage 1 
Program data will also be used to identify rare plant populations in the study area.  Sensitive 2 
information regarding the locations of proposed, candidate, and listed species and habitats will 3 
be described but not mapped to protect the integrity of this information. Threatened and 4 
endangered species and critical habitat tables will be generated using the latest data provided 5 
on the USFWS and NOAA Fisheries web sites.  6 


5.1.3.1 Great Blue Heron  7 


The City of Seattle has mapped great blue heron management areas in two greenspaces in the 8 
West Seattle segment of the project: Camp Long - Longfellow Creek Greenspace, and the West 9 
Duwamish Greenbelt. WDFW's Priority Habitat Species also documents great blue heron in the 10 
Camp Long - Longfellow Creek Greenspace and the West Duwamish Greenbelt. Presence of a 11 
heron rookery near the project corridor was confirmed in 2018. This habitat in the Longfellow 12 
Creek Greenspace and the West Duwamish Greenbelt will be resurveyed in 2019. Previously 13 
mapped areas and the results of the 2018 and 2019 surveys will be documented. Monitoring of 14 
the West Duwamish Greenbelt will be conducted annually throughout the EIS phase to confirm 15 
bird activity in the project area.  16 


5.1.3.2 Bald Eagle  17 


The City of Seattle has mapped a bald eagle management area in the West Duwamish 18 
Greenbelt. No nests were identified near the project corridor during a 2018 survey. Suitable 19 
habitat in the West Duwamish Greenbelt will be resurveyed in 2019. Previously mapped areas 20 
and the results of the 2018 and 2019 surveys will be documented. Monitoring of the West 21 
Duwamish Greenbelt will be conducted annually throughout the EIS phase to assess whether 22 
bald eagles are nesting in the greenbelt. 23 


6 ENVIRONMENTAL IMPACT ANALYSIS 24 


The impact analysis will assess the potential direct, indirect, and cumulative ecosystem impacts 25 
of the project alternatives, including the No Build alternative. The impacts analysis is divided into 26 
long term operation impacts and short-term construction impacts. The impact analysis will 27 
describe the extent, magnitude, duration, and character of impacts on ecosystem resources for 28 
each alternative.  Impacts will be quantified where appropriate and possible (e.g., area of 29 
wetland impacts).   30 


6.1 Direct Impacts 31 


Impacts on wetlands and buffers will be described based on direct impacts from both long-term 32 
effects (filling or other permanent displacement) and short-term construction-related effects 33 
(including effects associated with construction staging areas). If a contiguous wetland lies 34 
partially within the project limits, then best professional judgment will be used to determine any 35 
project effects, as defined by Wetland Mitigation in Washington State (Ecology et al., 2006), on 36 
the portion of the wetland outside of the project limits. If the remaining wetland is degraded by 37 
project construction or operation, then its acreage will be included in the impact table. The 38 
impact table will quantify the expected direct impacts on each wetland resulting from each 39 
alternative. Functional effects that extend beyond the area of direct wetland impacts will also be 40 
assessed. 41 







West Seattle and Ballard Link Extensions 


Page 8 | AE 0036-17 | Ecosystems Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


Direct impacts on aquatic species habitat will be determined by evaluating the acreage of each 1 
water body and riparian buffer that would be eliminated for each alternative. Direct impacts on 2 
aquatic species will be assessed qualitatively by considering such factors as the regional 3 
significance of the resident and anadromous fish species resource, fish habitat value (such as 4 
its role as a migration corridor or spawning), degree of connectivity and loss of habitat following 5 
project implementation, overall habitat quality, and potential for enhancing or restoring aquatic 6 
habitat or connectivity.  Construction and operational impacts on aquatic species from water 7 
quality degradation, loss of habitat, and habitat degradation will also be assessed.  8 


Direct impacts on vegetation and wildlife habitat will be determined by evaluating the acreage of 9 
each major vegetation type that would be eliminated for each alternative.  Impacts will also be 10 
assessed qualitatively by considering such factors as the regional significance of the resource, 11 
wildlife habitat value (such as its role as a wildlife movement corridor), degree of fragmentation 12 
and loss of the habitat following project implementation, overall habitat quality, and the potential 13 
for enhancing or restoring unique plant communities or wildlife habitat or connectivity.  14 
Construction and operational impacts on wildlife, including disturbances from increases in 15 
human access, noise, and light, will also be assessed.  Direct impact on rare plant populations 16 
will be determined by evaluating acreage of these populations that would be eliminated for each 17 
alternative.  Additionally, the biologists will analyze the potential for the project to cause the 18 
spread of noxious or invasive plant species.    19 


Potential direct impacts to be considered for threatened and endangered species (aquatic and 20 
terrestrial) include direct mortality, disturbance and displacement effects, and loss or 21 
degradation of habitat. This could require consultations with NOAA Fisheries and USFWS under 22 
ESA Section 7 as the project approaches the Final EIS. The Biological Assessment (BA) would 23 
be prepared as the Final EIS is initiated, following the identification and/or confirmation of the 24 
preferred alternative and the results of the preliminary engineering efforts focused in the 25 
preferred alternative.  Consultation with the agencies will be coordinated through Sound 26 
Transit's ESA Coordinator throughout the environmental review process.  Information received 27 
from the existing documents, field surveys, and agency consultation could identify habitats or 28 
areas to be avoided or protected. Impact avoidance is discussed in greater detail in the 29 
Mitigation Measures section. 30 


6.2 Indirect Impacts 31 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 32 
time or farther distance but are still reasonably foreseeable.  These may include effects related 33 
to station area developments by others, such as changes in the pattern of land use, population 34 
density, or water quality through the project.  Indirect impacts may also occur through the 35 
implementation of mitigation measures for other environmental impacts, or through supporting 36 
projects that are not yet defined or considered part of the project alternatives.  Indirect impacts 37 
on ecosystem resources will be analyzed qualitatively.   38 


6.3 Cumulative Impacts  39 


The total effects of the project on ecosystem resources will be determined by combining the 40 
project’s impacts with other past, present, and reasonably foreseeable future actions.  These 41 
actions include other transportation or infrastructure projects, or other planned or pending land 42 
use actions or developments in the study area.   43 
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7 MITIGATION MEASURES 1 


Potential impacts to ecosystem resources will be controlled through project planning, design, 2 
and the application of required best management practices (BMPs) during construction and 3 
operation. Measures to avoid and minimize potential impacts of the alternatives will be 4 
incorporated as appropriate. Where impacts cannot be avoided or minimized, mitigation 5 
measures will be developed.  6 


The project will use a mitigation sequencing approach based on a hierarchy of avoiding and 7 
minimizing adverse impacts through careful design, rectifying temporary impacts, and 8 
compensating for unavoidable adverse impacts. A listing of BMPs will be developed identifying 9 
measures that could be implemented to avoid or reduce adverse impacts on ecosystem 10 
resources during construction and operation.  Potential mitigation will be identified and 11 
evaluated for project locations where adverse impacts could occur.  Advanced mitigation, 12 
mitigation banks, and in-lieu fee programs that Sound Transit could propose to use for 13 
compensatory mitigation will also be included in the review of mitigation opportunities.  14 
Mitigation measures will include specific goals and objectives and will specify monitoring criteria 15 
against which proposed mitigation measures can be compared.  Conceptual mitigation 16 
measures will be generally described in enough detail so that reviewing agencies can determine 17 
the likelihood of the proposed mitigation succeeding and meeting all stated objectives, including 18 
providing compensation for unavoidable impacts so there is no net loss of area and/or function.  19 


The final EIS will include a summary of conservation measures from the Endangered Species 20 
Act consultation with the USFWS and NOAA Fisheries. 21 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 22 


Maps of vegetation land cover, wetlands, water bodies, and high-value habitat will be prepared. 23 


9 DOCUMENTATION 24 


An Ecosystems Technical Report will be prepared with chapters covering wetland resources, 25 
aquatic resources, wildlife, and vegetation. 26 


The wetland chapter of the report will contain field data sheets and labeled photos that will be 27 
indexed on segment maps. Each photo will be catalogued with location and other basic 28 
information such as date and direction of view to assist Sound Transit in initiating preliminary 29 
consultation with the U.S. Army Corps of Engineers, Washington State Department of Ecology, 30 
and local jurisdictions for wetland permitting.  31 


The aquatic resources chapter of the report will characterize existing aquatic conditions in 32 
Duwamish Waterway and Salmon Bay (including field data sheets and photographs) and will 33 
detail elements for species and habitats of concern within the project area, including threatened 34 
and endangered species, critical habitat, and essential fish habitat (EFH) that would typically be 35 
addressed in the BA. The effects on these resources will be noted for each alternative and 36 
mapped (confidential if concerning threatened and endangered species). All official 37 
correspondence will be incorporated into an appendix.  38 
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The wildlife and vegetation chapter of the report will characterize existing terrestrial conditions 1 
and will also include species and habitats of concern, including threatened and endangered 2 
species that would typically be included in the BA. 3 


An Ecosystem Resources EIS section will be prepared summarizing the Ecosystems Technical 4 
Report. 5 


Unless required otherwise by the resource agencies, one BA will be prepared during the Final 6 
EIS for the preferred alternative only.  The BA will address species concerning both NOAA 7 
Fisheries and USFWS in one document.  The BA will follow Sound Transit’s Biological 8 
Assessment Template (current version) as well as ESA, USFWS, and NOAA requirements. The 9 
BA (if required) will summarize the proposed action, describe the habitat requirements and life 10 
history of the listed species, evaluate whether suitable habitat exists at or near the site, present 11 
information regarding the actual occurrence of listed species at or near the site, and describe 12 
potential impacts of the proposed action (construction and operation) on listed species and 13 
habitats at or near the site. Proposed conservation measures intended to avoid or reduce 14 
potential impacts on listed species will be described in enough detail to enable USFWS and 15 
NOAA Fisheries to determine whether the proposed conservation measures will likely succeed 16 
and meet all stated objectives of avoiding and minimizing potential impacts. An effects 17 
determination will be made for each species and any designated critical habitat potentially 18 
affected by the project.  19 


A separate wetland delineation report will be prepared for the preferred alternative during the 20 
Final EIS. It will include a list and map of properties that could not be delineated due to lack of 21 
property access. 22 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 23 


Data gathered on ecosystems impacts may be used in the following analyses: 24 


• Water Resources 25 
• Land Use  26 
• Visual and Aesthetic Resources  27 
• Park and Recreational Resources  28 
• Environmental Justice 29 
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SOUND TRANSIT STREAM HABITAT ASSESSMENT 
GUIDELINES 


 


1. Introduction 
Sound Transit projects often intersect with and affect streams.  To comply with local, state, and federal rules and 
regulations, Sound Transit assesses stream conditions, determines stream impacts that will occur as a result of a 
project, and mitigates those impacts as appropriate.  The analytical methodologies used and level of detail needed 
to meet these requirements depends on a variety of factors including: 1) the stage of project development and 
complexity of the project, 2) the extent to which Sound Transit has property access to streams, and 3) the 
magnitude of impact.  Less detailed information is typically collected during planning and early design stages 
such as during SEPA/NEPA environmental review and preliminary engineering because rights-of-entry are not 
granted onto privately owned properties, thus restricting access to streams. Also, at this stage, multiple alternative 
alignments may be under consideration, making more labor-intensive field investigations less feasible from the 
standpoint of cost and time.  At later stages of project development, once the project to be built is selected or final 
design is underway, more detailed analyses may be appropriate depending on access, the magnitude of potential 
impacts, and the types of environmental permits that may be necessary to construct the project.   
 
Various methodologies exist on how to approach stream assessments in Washington and no one methodology is 
required, or is applicable to all projects or to all stages of project development. In addition, Native American 
tribes with fishing rights often request specific information about the effects of a project on both existing fish use 
and potential fish use of a stream. In this context, Sound Transit seeks to achieve greater consistency in how it 
approaches the assessment of streams at various stages of project development and under various conditions. The 
purpose of this document is to establish general guidelines for applying various stream assessment methods to 
Sound Transit projects based on the most commonly used methodologies in Washington.  The information 
presented herein is for guidance only and is based on some of the most common scenarios encountered on Sound 
Transit projects.  Sound Transit recognizes that other scenarios are possible and that professional judgment will be 
necessary when considering the best approach for specific projects.  Proper application of professional judgment 
may reduce the collection of extraneous information, and reduce project effort and expense. The intent of these 
guidelines is to provide some level of consistency in Sound Transit’s approach to assessing streams so that local, 
state, and federal regulators generally know what to expect during project reviews.   
 
For the purposes of this document, project development is categorized into two phases: the initial environmental 
review and preliminary engineering phase (Phase 1) and the permitting/final design phase (Phase 2).  These are 
further described below: 
 


• Phase 1 Projects – Planning stage that includes environmental review under SEPA/NEPA and 
conceptual and preliminary design.  At this stage, various alignments or sites may initially be under 
consideration, and Sound Transit may or may not have rights-of-entry to the properties being evaluated.  
In general,  objectives at this stage of project development are to: 
1) Identify streams within the study area 
2) Characterize in-stream and riparian conditions (including fish use and barriers to fish use of the 


stream) based on readily available information and visual observations as possible 
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3) Determine potential impacts to streams for the alternative(s) under consideration during the 
environmental review process, and  


4) Identify conceptual-level mitigation opportunities for impacts to streams (aquatic and riparian 
habitats).  


Phase 1 projects may include Endangered Species Act consultation, with the overall objective of being 
able to make and support accurate effect determinations for federally listed aquatic species potentially 
occurring in affected streams.  Phase 1 of Sound Transit's project development culminates with 
completion of the NEPA/SEPA environmental review process and Sound Transit's selection of a specific 
project alternative to build. 
 


• Phase 2 Projects – Final project design stage that includes environmental permitting and detailed 
mitigation to address project-related impacts to streams. At this stage, full access is typically available for 
the project. The overall objective is to secure necessary environmental permits/approvals including but 
not limited to local critical areas permits, a Hydraulic Project Approval (HPA) from the Washington 
Department of Fish and Wildlife (WDFW), a Clean Water Act Section 404 permit from the United States 
Army Corps of Engineers (Corps), and a 401 Water Quality Certification or Coastal Zone Management 
Consistency Determination from the Washington State Department of Ecology (Ecology).  


 
Section 2 of this guidance document, Using the Stream Assessment Flowcharts, helps guide the reader in 
determining the appropriate level of data collection during the two project phases described above. To do this, a 
flowchart has been created for Phase 1 and Phase 2 projects, taking into account various project variables. The 
flowcharts and overview of how to use them are provided in Section 2. The flowcharts in Section 2 are supported 
by additional tools and more detailed information on various methodologies described in Section 3 - Data 
Collection for Key Aquatic Habitat Elements.  Both Section 2 and Section 3 are organized around five stream 
features, referred to as Key Aquatic Habitat Elements and described below.  
 
General recommendations for the appropriate use of these guidelines, as well as a discussion of their limitations, 
are provided in Section 4 - Considerations and Limitations. 
 


2. Using the Stream Assessment Flowcharts 
The flowcharts should be used to determine the appropriate data needs and level of field assessment that will be 
required for a project.  Working through the flowcharts with site specific information will require the collection of 
qualitative and/or quantitative information on various Key Aquatic Habitat Elements.  These elements are the key 
habitats and stream features that may be impacted by a project and are directly related to ecological functions that 
support a stream ecosystem.  The Key Aquatic Habitat Elements are:   
 


• riparian vegetation,  
• physical in-stream habitat,  
• biological connectivity,  
• water quality and quantity, and  
• fish presence, fish habitat use, and stream typing.   


Information would be gathered during site visits or collected using specific survey techniques.  The various 
“levels” of data collection for each Key Aquatic Habitat Element have been classified into one of three 
categories, or “Tracks”.  Tracks A, B, and C represent an increasing level of detail for data collection and 
generally correlate to the phase of the project, the extent to which access is available, and/or the magnitude of 
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stream impact. 
 


2.1 Phase I Projects 


Figure 1 on page 4 is the stream assessment flowchart for planning-level projects.  It shows the general process to 
follow when considering potential stream impacts associated with Phase 1 projects.    For all Phase 1 projects that 
include stream habitats, regardless of access or impact level, the first step is to collect background information on 
each of the Key Aquatic Habitat Elements associated with each stream in the study area.  To help guide these 
efforts, see Section 3 – Data Collection for Key Aquatic Habitat Elements. Section 3 includes more detailed 
information on specific data sources to consult when collecting this information.  The information gathered will 
help form the basis of the Existing Conditions or Affected Environment section of the environmental document 
being prepared for the project.   
 
After collecting background information, some level of data should also be collected in the field.  The data 
collected and the stream assessment methods used will vary for Phase 1 projects depending on 1) whether or not 
impacts are anticipated impact, and 2) whether or not the project team has right-of-entry to parcels that contain 
streams.    
 
If access is limited, Track A Methods should be used for each Key Aquatic Habitat Element to the extent feasible. 
Areas where access to streams is not limited include existing Sound Transit right-of-way, WSDOT right-of-way, 
or other publicly-owned rights-of-way such as parks.  In these areas, the project team should consider the 
anticipated level of impact to each Key Aquatic Habitat Element. The level of analysis required for a given Key 
Aquatic Habitat Element should be commensurate with the potential for impacts at a given site. In order to 
appropriately size the analysis, the flowchart requires consideration of whether or not impacts are expected to 
occur within the stream environment, looking in turn at each of the Key Aquatic Habitat Elements.   For Phase 1 
projects, a simple determination of either “Impact” or “No Impact” should be made for each Key Aquatic Habitat 
Element as presented in Table 1 (see page 5).  The results of this analysis will help determine the level of data 
collection and analysis appropriate for each ecological function.  If impacts are anticipated, the project study team 
should coordinate with Sound Transit environmental staff before initiating Track B data collection efforts as the 
data may already have been gathered by others or a shift in the project footprint may occur that negates the need 
to do more detailed surveys. 
 
Depending on the outcomes from using the stream assessment flowchart for Phase 1 projects, various levels of 
data collection (either Track A or Track B) will need to be conducted. For information on specific stream habitat 
assessment methods to use under Track A or Track B, refer to Section 3 – Data Collection for Key Aquatic 
Habitat Elements.  Tables 3 and 4 in that section outline pertinent assessment methods for each Key Aquatic 
Habitat Element, including detailed information on specific analysis metrics and survey methods that may be 
appropriate under Tracks A and B. 
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Table 1 Impact Classification for Phase I Projects Based on Impacts to Key Aquatic Habitats 
  Impact Classification 
Key Aquatic Habitat 
Element No Impact  Impact 


Riparian Vegetation  No clearing within riparian zone                                          
Clearing riparian vegetation,  
OR  
Removing significant trees1 


Physical In-Stream Habitat 
No in-water work or disturbance to 
bed and streambank below 
OHWM2                                  


Working in-water involving bank hardening,  
OR 
Installing fish habitat features (e.g., LWD3 or 
boulders),  
OR  
Altering substrate  


Biological Connectivity 


No installation, removal, or 
alteration of culverts, bridges, 
weirs, or other potential passage 
barriers                                                


Replacing or installing culverts, weirs, or 
bridges in non-fish bearing waters                                                               


Water Quality and Quantity 
No new stormwater discharges or 
increases in impervious surface                                                 


Adding new stormwater discharges or 
increasing impervious surface  


Fish Presence, Fish Habitat Use, 
and Stream Typing 


No in-water or riparian impacts In-water or riparian impacts occur 


1 
Significant trees should be defined using the local jurisdiction’s Critical Areas and/or Urban Forestry code sections.  If significant trees 


are not defined by local code, assume significant trees are those trees 6-inches or greater dbh (diameter breast height). 
2 OHWM – ordinary high watermark 
3 LWD – large woody debris


 


 
 


2.2 Phase 2 Projects 


Figure 2 on page 6 is the stream assessment flowchart for projects in final design.  It shows the general process to 
follow when assessing streams in greater detail for Phase 2 projects that involve stream impacts.  For Phase 2 
projects, access to all riparian areas is assumed for purposes of conducting field work using either Track B or 
Track C methods.  In the unusual event that access to all parcels is not available during Phase 2, Track A methods 
should be used to the extent feasible. 
 
Using more detailed project design drawings, the level of data collection for Phase 2 projects will vary depending 
on the severity of impacts to Key Aquatic Habitat Elements.  For each stream impact area, impacts should be 
classified as either a “Minor Impact” or “Substantial Impact”.  Table 2 on page 7 should be utilized to help 
classify potential Phase 2 project impacts on each Key Aquatic Habitat Element, based on specific project 
activities and quantification of expected impacts to each habitat element. However, it should be noted that the 
criteria may be adjusted based on the relative severity of project impacts within each project area. The project 
study team should coordinate with Sound Transit environmental staff to confirm the impact classification and 
intended data collection track before initiating data collection, as some or all of the data may already have been 
gathered by others, or a shift in alignment may occur that negates the need to do more detailed survey. 
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Table 2 Impact Classification for Phase 2 Projects Based on Impacts to Key Aquatic Habitats 


  Impact Classification 


Key Aquatic Habitat 
Element Minor Impact  Substantial Impact 


Riparian Vegetation  


Clearing less than 5,000 square feet of 
riparian vegetation,  
OR  
Removing 1 to 5 significant treesa 


Clearing riparian vegetation in amounts 
exceeding minor impacts1                                             


Physical In-Stream Habitat 


In-water work involving bank hardening 
of <20 linear feet,  
OR 
Installing fish habitat features (e.g., 
LWD2 or boulders),  
OR  
Altering substrate < 100 square feet                                


 
In-water work exceeding thresholds for 
minor impacts,  
OR  
stream straightening (meander loss) 
OR 
Site will be used as a compensatory 
mitigation site 
                    


Biological Connectivity 
Replacing or installing culverts or weirs 
in non-fish bearing waters                                                               


Replacing or installing culverts, fishways, 
or weirs in fish-bearing waters                                                         


Water Quality and Quantity 


Adding new stormwater discharges or 
increasing impervious surface where all 
stormwater is treated and detained and 
no 303(d) listed or TMDL3 reaches                                                              


Adding new stormwater discharges or 
increasing impervious surfaces where 
discharge to  303(d)/TMDL3  reach 
occurs,  
OR  
where full treatment and detention does 
not occur                                      


Fish Presence, Fish Habitat 
Use, and Stream Typing 


Minor impacts to one or more key 
aquatic habitats listed above  


Substantial impacts to physical habitat or 
riparian vegetation aquatic habitat 
elements, OR  
project involves any changes (negative or 
positive) in fish passage conditions,  
OR   
where stream diversions/fish removal 
activities occur 


1 
Significant trees should be defined using the local jurisdiction’s Critical Areas and/or Urban Forestry code sections.  If significant trees 


are not defined by local code, assume significant trees are those trees 6-inches or greater dbh (diameter breast height). 
2 LWD – large woody debris 
3 TMDL – total maximum daily load  


Depending on the outcomes from using the stream assessment flowchart for Phase2 projects, various levels of 
data collection (either Track B or Track C) will need to be conducted for each Key Aquatic Habitat Element as 
appropriate. For information on specific stream habitat assessment methods to use under Track B or Track C, 
refer to Section 3 - Data Collection for Key Aquatic Habitat Elements. Tables 3 and 4 in that section outline 
pertinent assessment methods for each Key Aquatic Habitat Element, including detailed information on specific 
analysis metrics and survey methods that may be appropriate under Tracks B and C.  
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3. Data Collection For Key Aquatic Habitat Elements 
Once the user has taken their Phase 1 or Phase 2 project through the appropriate flowchart in Section 2, Section 3 
should be consulted to obtain more detailed information on specific data sources and stream assessment 
methodologies.  Table 3 summarizes the recommended data to be collected for streams during all stages of project 
development.  This includes background information, which should be collected in all cases, as well as field data 
collection for Tracks A, B, and C, which will depend on the anticipated level of impact to each Key Aquatic 
Habitat Element. The information in Table 3 is organized by Key Aquatic Habitat Element.  Collection and 
assessment techniques for each Key Aquatic Habitat Element are described in more detail below.  These data 
needs and assessment procedures have been selected to be generally applicable over the wide range of project 
types and permitting scenarios encountered by Sound Transit.  During project development, the recommendations 
provided below may need to be adjusted based on project-specific input from regulatory agencies and Tribal 
entities. 


3.1 Riparian Vegetation 


For detailed information on specific riparian habitat assessment techniques and methods, see the Oregon Riparian 
Assessment Framework (Clarke, 2004) or Winward (2000). A common method for estimating canopy coverage is 
presented in (Daubenmire, 1959).   
 
3.1.1 Background Information 
1) Review existing literature –Reports or data sources that may contain information for reach or sub-basin scale 
riparian conditions include:   


• The Washington State Conservation Commission Limiting Factors Analysis, organized by Water 
Resource Inventory area ( http://scc.wa.gov/directory/ or http://www.eopugetsound.org/articles/water-
resource-inventory-areas-puget-sound )     


• Information on rare plants distribution from the Washington Department of Natural Resources Natural 
Heritage Program Database at:  
http://www.dnr.wa.gov/ResearchScience/HowTo/ConservationRestoration/Pages/amp_nh_data_instructio
ns.aspx                                                  


• Local watershed analysis or stream assessment reports 
• Local Shoreline Master Program Inventory reports Shoreline Master Program Inventory reports 


http://www.ecy.wa.gov/programs/sea/shorelines/smp/citizen.html  
 


2) Review aerial photographs and any available site photos.   
• Google Earth – also view past riparian conditions using historic photos on site 
• Bing Maps – Birds Eye View feature is useful for assessing riparian conditions 
• Digital or hardcopy orthophotos 


3)  Based on the results of steps 1) and 2) above, summarize the following: 
• General vegetation type (forested, shrub, herbaceous, none (bare earth/built)),  
• Tree canopy type (deciduous, coniferous, or mixed)  
• Approximate density of vegetation types (dense or sparse),  
• Approximate width of buffer on each streambank at project site (based on aerial photos), and  
• Estimated average riparian buffer width upstream and downstream of project site. 



http://scc.wa.gov/directory/

http://www.eopugetsound.org/articles/water-resource-inventory-areas-puget-sound

http://www.eopugetsound.org/articles/water-resource-inventory-areas-puget-sound

http://www.dnr.wa.gov/ResearchScience/HowTo/ConservationRestoration/Pages/amp_nh_data_instructions.aspx

http://www.dnr.wa.gov/ResearchScience/HowTo/ConservationRestoration/Pages/amp_nh_data_instructions.aspx

http://www.ecy.wa.gov/programs/sea/shorelines/smp/citizen.html
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Table 3.  Overview of Data Collection Needs For Key Aquatic Habitat Elements  
 


Key Aquatic Habitat Element1 Background Information2  Track A3 – Limited Site Access or No Impact Track B – Site Access and Minor Impacts 
Track C – Site Access and Substantial Impacts OR 


Site to be Used as Compensatory Mitigation 


Riparian Vegetation  


1) Review existing literature                                             
2) Review aerial photographs and existing site photos 
3) Characterization should include: 


• vegetation type (i.e., forested, shrub, 
herbaceous, built, coniferous, deciduous, 
genus and species if possible),  


• relative vegetation densities  


  


1) Site visit with qualitative description of riparian 
conditions:     


• vegetation type, height, and relative density    
• width/length of riparian zone       
• presence of overhanging or fallen 


vegetation/stream cover   


• presence of invasive plant species (estimate 
percent cover if possible )     


1) Collect qualitative and quantitative field data from riparian zone including:    
• approximate height for each vegetation layer                                                                                                                                                 


• approximate tree/shrub densities                                                                                                                                                                       
• identify invasive species and observed snags/dead and down trees                                                                                                                                           
• width, length, and area of functioning riparian zone  
• stream banks vegetation type, height, and density    


• percent vegetation that covers the stream  
• qualitative evaluation of known limiting riparian factors such LWD3 or shade 


limitations   


Collect Track B data, supplemented by tree counts, GPS 
survey, or professional land survey within forested 
riparian impact area to include:                 
 


• tree species      


• tree diameters          
• estimated tree heights    
• locations of snags/dead and down                   


Physical In-Stream Habitat 


1) Review existing literature     
2) Review aerial photographs, topographic maps and 


site photos 
3) Characterization should include: 


• stream width 


• dominant in-stream sediment      
• LWD4 presence    
• channel morphology     


• streambank condition    


1) Site visit to qualitatively assess the following through 
visual observations:                


• stream width      
• LWD presence    
• general channel morphology       


• general bank condition     
• dominant stream substrate    
• relative amount of instream cover and refuge  


ALSO SEE TABLE 4 FOR MORE DETAILS 


1) Site visit to quantitatively assess the following conditions within, upstream, and 
downstream of project site: 


• wetted and OHWM5 stream width      
• LWD size, location, and type    
• channel morphology - pool, riffle, run, glide    


• bank condition - stability/armoring               
• stream substrate  - dominant/subdominant and particle distribution 


 
 
ALSO SEE TABLE 4 FOR MORE DETAILS 


Same as Track B, but specific habitat impacts or 
intended use for mitigation may require: 
 
1) Track B data collection over a wider area    
2) GPS/professional survey of habitat elements 


delineated in Track B, or  
3) detailed quantitative analysis of habitat elements 
     (e.g., bulk substrate analysis, micro-channel 


morphology) 
 
ALSO SEE TABLE 4 FOR MORE DETAILS 


Biological Connectivity 


1) Review existing literature on existing fish passage 
conditions/barriers and check the WDFW Fish 
Passage Barrier Map       


2) If no barriers are recorded online, Track B/C 
methods may be required regardless of impact level 


3) Review aerial photographs to identify potential 
barriers at site, upstream, or downstream 


4) Review topographic maps and watershed analyses 


1) Site visit to qualitatively assess the following 
information on man-made fish passage structures:        


• type/material of structure           
• approximate size/configuration of structure       
• condition of structure (i.e. wear, damage, etc.) 


1) Site visit to quantitatively assess man-made structures: 
• relative inlet and outlet elevations 


• stream channel bankfull width 
 


 2)     If necessary, conduct WDFW Level A Culvert analysis per WDFW (2009) to 
assess status as fish passage barrier.  Check with WDFW prior to conducting the 
analysis; they may already have that information, particularly if the culvert is on 
WSDOT right-of-way 


 
Same as Track B, but in some cases coordination with 
design team on conducting a WDFW Level B culvert 
analysis per WDFW (2009) may be necessary to 
accurately assess barrier status 


Water Quality and Quantity 


1) Review existing literature/databases for 
information on: 


• water quality/contaminants,      
• stream temperatures,                   


• flow  data                  
• water quality/quantity limiting factors          


1) Site visit with qualitative description of:   


• type/material of outfall/drainage structure           
• approximate size/configuration/condition of 


outfall/drainage structure       


• visual estimate of streamflow and stream velocity 
• stream temperature 
• presence of septic systems within the project area 
• Water source (stormwater, other?) 


 


No additional effort No additional effort 


Fish Presence,  
Fish Habitat Use, and 
Stream Typing 


1) Review existing literature/databases for 
information on:                        


• fish presence and fish habitat use                           


• stream typing             
• contributing basin area   
• natural/manmade barriers downstream 


If result of background information does not provide complete 
or definitive results, conduct site visit and make preliminary 
determination based on WAC 222-16-031.  Qualitatively 
assess the following: 
 


• stream width/OHWM,                                             


• flow conditions,          
• fish observations 


If result of background information does not provide complete or definitive results proceed 
with one or more of the following options, as appropriate: 
 
1)  Request government/Tribal fish use/stream typing assistance    
2)  Utilize a qualified biologist to estimate fish presence/absence based on habitat 


conditions within, upstream, and downstream of site  
Conduct reconnaissance site visit to identify natural downstream barriers   


Same as Track B, but in extraordinary circumstances, 
fish sampling by a qualified biologist may be 
appropriate6. Sampling techniques could potentially 
include: 
 


• snorkel surveys             


• minnow traps             
• electrofishing 


1 See text in Section 3 – Data Collection for Key Aquatic Habitat Elements for more specific information on each habitat element 
2 Background information should be compiled regardless of access situation or level of impacts 
3 If lack of access, the information for Track A should be collected in the field from adjacent publicly accessible properties or right of way to the extent possible/practical 
4 LWD – large woody debris 
5 OHWM – ordinary high water mark 
6 If information collected as part of Track A or Track B does not provide the required level of certainty on fish presence and stream typing, and no natural barrier exists downstream, generally assume fish presence and consult with ST environmental staff.  These activities will require a Scientific Collection Permit from WDFW, 
and in accordance with WAC 220-20-045.  Electrofishing, per requirements in WAC 220-20-045, should only be used to assess fish presence under extraordinary circumstances where such actions are pre-approved by ST (e.g., this information is tied to a permit condition or the information is crucial for design of a substantial 
design element such as road or culvert)











 


10 


3.1.2 Track A Information 
After collecting and synthesizing relevant background information on riparian vegetation conditions within the 
project area, conduct a reconnaissance-level site visit within existing Sound Transit or public right-of-
way/easement areas.  Provide qualitative description of riparian conditions including the following: 
 


• Note buffer vegetation type – e.g., forested, shrub, herbaceous, none (bare earth/built). Identify shrub 
and/or tree species if possible, including any observed invasive species. 


• Note relative buffer vegetation density  (e.g., sparse, moderately dense, dense) and approximate height of 
each vegetation layer, particularly the tree layer    


• Note observable width/length of riparian zone 
• Note extent and type of overhanging vegetation and any observed any observed LWD originating in 


riparian zone. Estimate percent overhead cover in stream thalweg. 
• Note and describe extent of vegetation overhanging stream channel, fallen vegetation 
• Qualitative evaluation of potential limiting riparian factors such (LWD or shade limitations)   


3.1.3 Track B Information 
Collect similar information as listed in Track A; however site access will allow for on-site evaluation of the 
riparian condition based on qualitative and quantitative field data gathered from within the riparian zone.  
 


• Identify shrub or tree species within the riparian zone, including any observed invasive species. 
• Estimate or measure canopy cover and ground cover within the riparian zone (Daubenmire, 1959) for 


dominant species. If measuring, use plots or intercept along a measuring tape.  
• Approximate average diameter (diameter breast height – DBH) of trees within riparian zone using 


representative measurements 
• Width and length of functioning riparian zone and  
• Riparian interaction with stream banks (e.g., overhanging vegetation, bank stabilization by roots),                      
• Measure average in-stream riparian cover in the stream thalweg using a densitometer (average riparian 


cover measured facing upstream, downstream, left bank, and right bank).  
• Observations or qualitative evaluation of reach or basin scale limiting riparian factors (such as large-scale 


LWD or shade limitations).               


3.1.4 Track C Information 
If the project involves substantial impacts to the riparian corridor, particularly forested riparian areas, it may be 
necessary to supplement the data collection efforts from above with a more accurate tree survey conducted with 
GPS survey or professional land survey. Within forested buffer impact areas, detailed survey of the following 
parameters may be appropriate: 
 


• Tree locations 
• Tree species     
• Tree diameters          
• Estimated tree heights    
• Locations of snags and dead/ down woody debris                   


3.2 Physical In-Stream Habitat  


There are literally hundreds of formal assessment protocols prepared for the evaluation of stream environments 
and habitats.  Assessment methods to assess physical in-stream habitat for Pacific Northwest streams are also 
numerous (e.g. Overton et al. 1997, Pleus and Schuett-Hames 1998, Barbour et al. 1999). In addition, several 
agencies in the region have developed their own protocols that use unique suites of channel features and channel 
feature definitions.  These protocols generally address measurement of the same in-stream habitat parameters 
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(e.g., woody debris, channel morphology, streambank condition) with varying levels of detail. In order to cover 
the range of data requirements for both Phase 1 and Phase 2 Sound Transit projects, the discussion of field 
methods (Tracks A, B and C) for an assessment of this Key Aquatic Habitat Element is focused on these in-
stream habitat parameters.  Table 4 on page 13 details the specific metrics/measurements that may be applicable 
for each parameter under Tracks A, B, and C, with recommendations for specific methods or protocols, where 
appropriate. Table 5 summarizes the methodological references noted in Table 4 for various in-stream habitat 
parameters. 
 
In addition, other authors have compared and contrasted various protocols and assessments from a nation-wide 
perspective (Somerville, 2010), with a focus on those assessments prepared for application in the Pacific 
Northwest region (Johnson et al., 2001; Stolnack et al. 2005).  These review documents are excellent sources to 
consult prior to undertaking a detailed physical habitat assessment, especially in cases where the assessment is 
focused on specific in-stream habitat parameters. 
 


3.2.1 Background Information 
1) Review existing literature on physical in-stream habitat conditions, including stream size (width), presence of 


LWD and complex habitat features, approximate stream gradient/channel morphology, stream substrate and 
sediment condition, and bank condition.  Reports that may contain information reach or sub-basin scale 
physical conditions include:   
• The Washington State Conservation Commission Limiting Factors Analysis, organized by Water 


Resource Inventory area ( http://scc.wa.gov/directory/ or http://www.eopugetsound.org/articles/water-
resource-inventory-areas-puget-sound )                                                     


• Salmon recovery plans – Puget Sound: http://www.psp.wa.gov/SR_map.php King County: 
http://www.kingcounty.gov/environment/animalsAndPlants/salmon-and-trout.aspx  


• Shoreline Master Program Inventory reports for local jurisdictions 
http://www.ecy.wa.gov/programs/sea/shorelines/smp/citizen.html  


• Williams et al. (1975) 
• Local watershed analysis or stream assessment reports 


 
2) Review aerial photographs, topographic maps, and any available site photos.   


• Google Earth – also view past stream habitat conditions using historic photos on site 
• Bing Maps – Birds Eye View feature is useful for assessing some in-stream conditions 
• Digital or hardcopy orthophotos 
• Topographic maps (LIDAR data if available) to determine stream gradients.  LIDAR data can be obtained 


from the Puget Sound LIDAR Consortium at http://pugetsoundlidar.ess.washington.edu/ 
 


3) Use the results of 1) and 2) above to describe the following in-stream habitat conditions at the site/stream 
reach to the extent feasible: 


• general horizontal and vertical channel form (stream gradient and channel morphology) including the 
presence and quality of pools and riffles and channel confinement/entrenchment  


• dominant in-stream substrates (cobble, gravel, fines, etc.) and general sediment transport dynamics 
(source, transport, or response reach),  


• presence/absence of LWD, or frequency of LWD (if available), 
• streambanks condition, including bank stability and presence of bank hardening/revetments 


3.2.2 Track A Information 
After collecting and synthesizing relevant background information on in-stream physical habitat conditions within 
the project area, conduct a site visit within existing Sound Transit or public right-of-way/easement areas.  Provide 
qualitative descriptions, based on visual observations, of on-site in-stream habitat conditions as detailed in  



http://scc.wa.gov/directory/

http://www.eopugetsound.org/articles/water-resource-inventory-areas-puget-sound

http://www.eopugetsound.org/articles/water-resource-inventory-areas-puget-sound

http://www.psp.wa.gov/SR_map.php

http://www.kingcounty.gov/environment/animalsAndPlants/salmon-and-trout.aspx

http://www.ecy.wa.gov/programs/sea/shorelines/smp/citizen.html

http://pugetsoundlidar.ess.washington.edu/
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Table 4 on the following page. The primary Channel Geomorphological Units (CGU) used for the assessment will 
likely be limited to fast/slow habitat types, as the evaluation will be based on visual observations only. 


 
3.2.3 Track B Information 
Collect similar information as listed in Track A; however site access will allow for better evaluation of in-stream 
physical habitat conditions, based on qualitative and quantitative field data gathered from within the stream. 
Information on specific recommended measurements, including appropriate references, is presented in Table 4. 
The primary Channel Geomorphological Units (CGU) used for the assessment will likely include a moderate 
detail (pools, riffles, and runs/glides at a minimum).  Pools may be further classified into the type of pool (e.g., 
lateral scour, medial scour, boulder-formed pocket pool).   


 
3.2.4 Track C Information 
If the project involves substantial impacts to in-stream habitat, particularly impacts to the stream bed, stream 
banks, or local hydraulics, or if the site is to be used for compensatory mitigation, it may be necessary to 
supplement the data collection efforts from above with more detailed measurements as listed in Table 4.  
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Table 4. Specific Metrics for Assessment of Physical In-Stream Habitat Parameters 
 


Parameter Metric/Measurement Track A – Limited Site Access and Low Impact Track B – Site Access and Moderate Impacts 
Track C– Site Access and Substantial Impacts OR Site to be Used as 
Compensatory Mitigation 


Channel Form and Profile Macrohabitat - habitat type Visual characterization of Channel Geomorphological 
Units (CGUs) into slow/fast water habitats. 


Classify and measure macrohabitat unit length using classification 
including pools, riffles, runs, and/or glides.  Depending on specific 
impacts, additional detail may be appropriate (Arend 1999). 


Same as Track B. If substantial alteration of stream hydraulics, may be useful to 
classify and measure CGUs using detailed classification system (Arend 1999). 


  Macrohabitat - pool characteristics Visual observation of water depths of slow/fast water 
habitat approximate depth. 


Measure maximum pool depths and residual pool depths.  
Classifying pools based on minimum functional pool width/depth 
(Pleus et al., 1999). 


Same as Track B 


  Stream Reach Classification N/A N/A If substantial alteration of stream hydraulics, may be useful to use existing 
geomorphic classification system to classify project reach - Montgomery and 
Buffington (1998). 


  Stream Slope  Estimate stream slope using topographic maps or 
LIDAR data if available. 


Measure using clinometer or auto-level. Same as Track B.  If substantial alteration of stream hydraulics, may be useful to 
conduct longitudinal profile study. 


  Stream Patterns Visual observation of channel patterns (e.g., sinuous 
versus straight channel). 


Visual observation of channel patterns (e.g., sinuous versus straight 
channel). 


Same as Track B. If substantial alteration of stream hydraulics, may be useful to 
measure meander length, radius of curvature, sinuosity, and meander belt width. 


  Confinement Visual assessment of channel confinement and 
entrenchment. 


Measure channel confinement/entrenchment. The entrenchment ratio 
is the ratio of the width of the flood-prone area to the surface width of 
the bankfull channel.  The flood-prone area width is measured at the 
elevation that corresponds to twice the maximum depth of the 
bankfull channel.    


Same as Track B. If substantial alteration of stream hydraulics, may be useful to 
survey complete stream cross-section. 


  Channel Dimension/Shape Visual estimation of bankfull width. Measure average bankfull width and depth in project area. Same as Track B. If substantial alteration of stream hydraulics, may be useful to 
survey complete stream cross-section.  


Streambank Condition Stability Visual observation of nature and extent of unstable 
banks.  


Measure extent of and location of unstable banks with type of 
instability (slide, slump, slough, etc.). 


Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


  Bank Hardening/Revetments Visual observation of nature and extent of bank 
hardening/revetments. 


Measure extent and location of bank hardening/revetments with type 
of hardening (riprap, earthen, structural, etc.). 


Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


Substrate/Sediment  Particle Frequency Visual estimate of dominant and subdominant substrate 
over project area. 


Visually estimate dominant and subdominant substrate within each 
CGU. Supplement data with pebble counts at representative pool tail 
outs (Bunte and Abt 2001). 


Same as Track B. If substantial alteration of stream hydraulics, may be useful to 
use grid surface sampling or sub-surface volumetric sampling (Bunte and Abt 
2001).  


  Percentage of Fine 
Sediments/Embeddedness 


Visual estimate of amount of surface fines in pools. Visually estimate percentage of surface fines in each pool CGU. 
Estimate substrate embeddedness in riffles and pools. 


Same as Track B. If substantial alteration of stream hydraulics, may be useful to 
use grid surface sampling or sub-surface volumetric sampling (Bunte and Abt 
2001).  


Large Woody Debris LWD Presence, Frequency, and 
Location 


Visual count of observed pieces of woody debris (>6 
feet in length and 0.5 feet in diameter).  


Measure location and presence of each piece of LWD (>6 feet in 
length and 0.5 feet in diameter) and debris jams. Relative position of 
LWD (thalweg center, thalweg edge, bankfull, bankfull edge). 


Same as Track B. If substantial alteration of stream hydraulics or LWD 
composition, may be useful to measure additional parameters, including 
mapping/GPS of LWD orientation. 


  Debris Jams Visual observations of presence/absence of LWD jams, 
including approximate location and size of jam. 


Measure location and orientation of each LWD jam, including number 
of pieces of debris in jam. 


Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


  LWD Size Visual estimate of LWD size (length and width). Measure LWD size (length and width) for each piece of LWD. Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


  Age and Type Visual estimate of LWD age and composition (deciduous 
or coniferous).  


Measure LWD species (coniferous, deciduous, or unknown) and 
LWD age class (Shuett-Hames et.al., 1999a). 


Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


Cover and Refuge Pool quality Visual observation of relative pool size, location, depth, 
and cover.  


Assess pool quality using a Pool Quality Index (Platts et al. 1983). Same as Track B 


  Undercut banks Visual observations of presence/absence of undercut 
banks. 


Measure location and presence of undercut banks. Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


  Off-channel/side-channel habitat Visual observations of presence/absence of off-
channel/side-channel habitat, including associated 
wetlands. Indicate presence of beaver dams or beaver 
activity within project area. 


Include side-channel habitat in channel form and profile, LWD, 
streambank condition, and sediment measurements. Measure 
location, area, and water depth of off-channel areas.  Record 
features of beaver dams and associated habitat. 


Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


  In-stream cover/protection Visual observation of aquatic macrophytes, habitat 
boulders, and other in-stream structures providing cover. 


Measure location and presence of aquatic macrophytes, habitat 
boulders, and other in-stream structures providing cover. 


Same as Track B 
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Table 5 below summarizes the methodologies Sound Transit recommends for assessing in-stream habitat  
parameters. 
 
Table 5. Methodological References for Physical In-Stream Habitat Parameters 
 


Metric/Measurement Methodology Reference 


Habitat Unit Classification 
and Measurement 


Arend, K.K. 1999.  Macrohabitat Identification. Pages 75-93 in M.B. Bain and 
N.J. Stevenson, editors.  Aquatic habitat assessment; common methods.  
American Fisheries Society.  Bethesda, Maryland. 


Pool Characteristics 
• measurement of  maximum pool depths 


and residual pool depths 
• classification of  pools based on minimum 


functional pool width/depth    


Pleus, A. E., D. Shuett-Hames, and L. Bullchild. 1999. TFW Monitoring 
Program method manual for the habitat unit survey. Prepared for the WA 
State Dept. of Natural Resources under the Timber, Fish, and Wildlife 
Agreement. TFW-AM9-99-003. DNR #105. June. 31 pp.   


Stream Reach Classification  Montgomery DR, Buffington JM. 1998. Channel Processes, Classification 
and Response. In Naiman, R. and Bilby, R. (Eds) River Ecology and 
Management: Lessons from the Pacific Coastal Ecoregion, New York, NY: 
Springer-Verlag.  


Sediment Characteristics 
• Particle Frequency 
• Percentage of Fine 


Sediments/Embeddedness 


Bunte, K. and Abt. S.R. 2001. Sampling surface and subsurface particle size 
distributions in wadeable gravel and cobble bed streams for analyses in 
sediment transport, hydraulics and streambed monitoring. General Technical 
Report RMRS-GRT-74. U.S. Department of Agriculture, Forest Service, 
Rocky Mountain Research Station. 428 pp.  


Large Woody Debris 
• LWD Presence, Frequency, and Location 
• Location, orientation, and number of 


pieces in each LWD jam 
• LWD size (length and diameter) 
• LWD species and age class  


Shuett-Hames, D., A. E. Pleus, J. Ward, M. Fox, and J. Light. 1999a. TFW 
Monitoring Program method manual for the large woody debris survey. 
Prepared for the Washington State Dept. of Natural Resources under the 
Timber, Fish, and Wildlife Agreement. TFW-AM9-99-004. DNR #106. March. 
33 pp.   


Pool Quality Index  Platts, W. S., W. F. Megahan, and G. W Minshall. 1983. Methods for 
evaluating stream, riparian, and biotic conditions. Gen. Tech. Rep. INT-138. 
Ogden, UT: U.S. Department of Agriculture, Forest Service, Intermountain 
Forest and Range Experiment Station. 70 p. 
http://www.fs.fed.us/rm/pubs_int/int_gtr138.pdf   


 
 


3.3 Biological Connectivity 


An analysis of biological connectivity and associated fish passage conditions may be a key element of Sound 
Transit projects, particularly for the creation, reconstruction, or removal of stream crossings (roads or bridges). 
Fish passage structures are regulated under the Washington State Hydraulic Code (WAC 220-110-170). 
Therefore, where such actions may occur, it is important to have early coordination with the project design team 
to determine and coordinate on overall project design and permitting needs.   


Any definitive evaluation of fish passage conditions should be conducted using the Fish Passage Barrier and 
Surface Water Diversion Screening Assessment and Prioritization Manual (WDFW, 2009).  Likewise, design of 
stream crossings should utilize the standards and procedures in the WDFW Water Crossing Design Guidelines 
document (Barnard, et al. 2013). 


3.3.1 Background Information 
Review existing literature on biological connectivity and fish passage conditions, including the presence of any 
known or potential man-made or natural barriers to fish passage, including type, size, and location of such 
features. Data sources that may contain information reach or sub-basin scale biological connectivity and fish 
passage conditions include:   
 



http://www.fs.fed.us/rm/pubs_int/int_gtr138.pdf
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• WDFW Fish Passage Program: Data and Maps 
http://wdfw.wa.gov/conservation/habitat/fish_passage/data_maps.html 


• WSDOT Fish Passage Reports 
http://www.wsdot.wa.gov/environment/biology/fp/fishpassage.htm#reports  


• Topographic maps of stream for assessment of steep downstream reach gradients /natural barriers 
• Local watershed analysis or stream assessment reports 


3.3.2 Track A Information 
After collecting and synthesizing relevant background information on biological connectivity habitat conditions 
within the project area, conduct a site visit within existing Sound Transit or public right-of-way/easement areas.  
Provide qualitative descriptions, based on visual observations, of biological connectivity habitat and fish passage 
conditions, including the following: 


• Location and approximate dimensions of structures including length, width, and height 
• Type of structures – Culvert, bridge, fishway, weir structure, etc.          
• Material of structures   - Concrete, stone/rip-rap, aluminum, PVC, etc. Note presence of culvert 


corrugation and liners      
• Approximate size/configuration of structures – For culverts note type of structure (round, box, bottomless 


box, squash, arch, elliptical, etc.)  and whether structure is countersunk 
• Approximate condition of structure – Note any deterioration or damage  to structure 
• Presence of natural streambed material within culvert and estimate of percent of culvert opening affected 


by sedimentation  
• Presence and relative extent of any backwater at culvert inlet 
• Presence and height of any perch at culvert outlet 
• Presence of any plunge pool at culvert outlet and estimated depth of pool 


3.3.3 Track B Information 
Collect similar information as listed in Track A, however site access will allow for better evaluation of 
connectivity and fish passage condition based on qualitative and quantitative field data gathered from within the 
stream.  The use of the Level A Methodology and Field Form from WDFW (2009) is highly recommended for 
assessment purposes as it will ensure all essential information is captured. In addition to information collected in 
the Track A analysis on culvert shape, the following data should be recorded per WDFW (2009): 
 


• Measure relative inlet and outlet elevations (preferable) or measured slope of culvert 
• Measure culvert dimensions 
• Measure stream channel width (bankfull width) 
• Measure water surface drop at outfall 
• Measure maximum plunge pool depth 


3.3.4 Track C Information 
If the project involves substantial impacts fish passage structures, particularly the alteration of an existing 
potential barrier and the Level A Analysis (WDFW, 2009) is not conclusive on barrier status (Level A does not 
provide conclusive barrier status in all cases), it may be necessary to coordinate with the design team to determine 
if a Level B analysis is required. This analysis is usually completed by a hydrologist, geomorphologist, or 
engineer and requires measurement of additional upstream and downstream parameters including channel width, 
depth, slope, and characterization of bed material.  For specific methods, data requirements, and analysis tools, 
see WDFW (2009).    
 



http://wdfw.wa.gov/conservation/habitat/fish_passage/data_maps.html

http://www.wsdot.wa.gov/environment/biology/fp/fishpassage.htm#reports
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3.4 Water Quality and Quantity 


 
3.4.1 Background Information 
Review existing literature on water quality and flow conditions, including known impairments of water quality 
and temperature, and stream flow characteristics. Include any information on impairments or limiting factors from 
the literature or databases. Data sources that may contain information reach or sub-basin scale water quality and 
flow conditions include:   


• Washington Streamflow Data - USGS  
Historic data = http://wa.water.usgs.gov/data/realtime/adr/interactive/    
Realtime data= http://waterdata.usgs.gov/wa/nwis/current?type=flow      


• 303(d) list - Washington State Department of Ecology http://www.ecy.wa.gov/programs/wq/303d/  
• King County Hydrologic Information Center  


http://green.kingcounty.gov/WLR/Waterres/hydrology/default.aspx  
• Streams Water Quality Monitoring Data 


http://green.kingcounty.gov/WLR/Waterres/StreamsData/StreamList.aspx  
• Local watershed analysis or stream assessment reports 


3.4.2 Track A Information 
After collecting and synthesizing relevant background information on water quality and quantity conditions 
within the project area, conduct a site visit within existing Sound Transit or public right-of-way/easement areas.  
Provide qualitative description of water quality and flow conditions including the following: 
 


• Note any drainage outfalls, including type/size/location of structure, possible source and volume of 
outflow during time of site visit. 


• Visually estimate streamflow (in cubic feet per second) and stream velocity (feet/second). 
3.4.3 Track B and C Information 
In almost all cases, the information gathered during the Background Information and Track A investigations will 
be sufficient to effectively characterize water quality and flow.  However, in certain rare circumstances, additional 
site-specific water quality and flow measurements may be appropriate.  As these circumstances are rare, and any 
such measurements should be tailored to specific project requirements (e.g., permit conditions), such additional 
measurements are not discussed in this document. 


3.5 Fish Presence, Fish Habitat Use, and Stream Typing 


There is a difference between fish presence and fish habitat use, and just because fish may not be present at a 
given time of the year does not mean that a particular stream or stream habitat is not used by fish. Fish presence 
may respond to seasonal use of a given stream or habitat type as well as a particular life stage of a given fish 
species. For these reasons, the general best approach is to assume fish habitat use wherever suitable fish habitat 
exists, and consult with Sound Transit environmental staff before collecting additional data on fish presence. 


The determinations of fish habitat use, and the related element of stream typing, are key in determining the 
potential severity of project impacts, the width of regulated stream buffers, and the requirements for ensuring fish 
passage at crossing structures. Although for rivers and larger streams, extensive information exists on fish habitat 
use and stream type, this information is often times lacking for smaller first and second order tributary streams. 
The following methods utilize an extensive search of background information coupled with measurements of a 
stream’s physical characteristics to evaluate the potential for fish habitat use based on the presence of suitable fish 
habitat. 



http://wa.water.usgs.gov/data/realtime/adr/interactive/

http://waterdata.usgs.gov/wa/nwis/current?type=flow

http://www.ecy.wa.gov/programs/wq/303d/

http://green.kingcounty.gov/WLR/Waterres/hydrology/default.aspx

http://green.kingcounty.gov/WLR/Waterres/StreamsData/StreamList.aspx
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3.5.1 Background Information 
Review existing literature on fish habitat use and stream typing conditions, including any documented presence of 
fish species potentially or known to be present.  It should also include documented or potentially present suitable 
fish habitat within the project area. Include any existing stream typing information from the literature or 
databases. Data sources that may contain information reach or sub-basin scale biological connectivity and fish 
passage conditions include:   
 


• WDFW Priority Habitats and Species Online Mapper 
http://apps2.dfw.wa.gov/prodphsontheweb/viewer.aspx?auth=dchBC3QPoGho84hRndFNAyiX2awipVx
GmK5mj/T0HbP429kXX73bzQ==  


• WDFW SalmonScape Database http://apps.wdfw.wa.gov/salmonscape/  
• DNR Water Typing Online Mapper 


http://www.dnr.wa.gov/businesspermits/topics/forestpracticesapplications/pages/fp_watertyping.aspx  
• The Washington State Conservation Commission Limiting Factors Analysis, organized by Water 


Resource Inventory area ( http://scc.wa.gov/directory/ or http://www.eopugetsound.org/articles/water-
resource-inventory-areas-puget-sound )            


• Wild Fish Conservancy Water Type Assessments and Interactive Maps 
http://wildfishconservancy.org/resources/maps                                           


• Fish distribution in WRIA 8:  http://www.govlink.org/watersheds/8/reports/fish-maps/default.aspx  
• A Catalog of Washington Streams and Salmon Utilization (Williams et al., 1975) 
• Local jurisdiction Critical/Sensitive Area maps 
• Local watershed analysis or stream assessment reports 


3.5.2 Track A Information 
After collecting and synthesizing relevant background information on fish habitat use and stream typing within 
the project area, conduct a site visit within existing Sound Transit or public right-of-way/easement areas.  
Visually observe for the presence of fish.  If the background information or visual observation does not clearly 
indicate fish use status of a particular stream, it may be difficult to determine fish use and therefore stream typing) 
at a site based upon the direct observation of salmonids. Due to poor visibility, low escapement levels, the 
existence of human-made barriers, or other factors, fish may not be observed during the field visit.  
 
The Forest Practices Rule (WAC 222-16-031) is used to define water types. Based on the WAC, there are a 
number of methods to determine if a site has the potential to provide fish habitat. Satisfaction of one or more of 
the following criteria qualifies a water body as fish bearing or potential fish habitat:  
 


• Watercourses shown by DNR as containing fish on DNR stream typing maps, the WDFW Priority 
Habitats and Species database, or the WDFW SalmonScape database.  


• Watercourses with documented salmonid use determined by visual observation, electrofishing, or 
verification by local biologists. 


• Estimate scour line width. Watercourses having average scour line widths (bankfull widths) in excess of 
0.6 meters (2 feet) in Western Washington, provided the stream gradient is less than 20 percent.   


Note that seasonally dry streams (ephemeral or intermittent) can provide fish habitat during periods of flow. 
When evaluating dry stream channels, consider the physical characteristics of the channel and proximity to known 
fish-bearing water. Also, consider the timing of fish presence for species in the area that may enter the habitat 
when flow is present. For example, chum salmon often use streams that may only flow for a few months out of 
the year; they will spawn in the channel during the fall when flow is present and fry will out-migrate in the spring 



http://apps2.dfw.wa.gov/prodphsontheweb/viewer.aspx?auth=dchBC3QPoGho84hRndFNAyiX2awipVxGmK5mj/T0HbP429kXX73bzQ

http://apps2.dfw.wa.gov/prodphsontheweb/viewer.aspx?auth=dchBC3QPoGho84hRndFNAyiX2awipVxGmK5mj/T0HbP429kXX73bzQ

http://apps.wdfw.wa.gov/salmonscape/

http://www.dnr.wa.gov/businesspermits/topics/forestpracticesapplications/pages/fp_watertyping.aspx

http://scc.wa.gov/directory/

http://www.eopugetsound.org/articles/water-resource-inventory-areas-puget-sound

http://www.eopugetsound.org/articles/water-resource-inventory-areas-puget-sound

http://wildfishconservancy.org/resources/maps

http://www.govlink.org/watersheds/8/reports/fish-maps/default.aspx
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immediately after emergence. In another example, off-channel rearing habitat and floodplain habitat may be used 
by juvenile salmonids during winter months, even though the channel is dry during the summer. 
 


3.5.3 Track B Information 
Better site access will allow for a more comprehensive analysis of evaluation of bankfull width, and greater 
opportunity to visually observe for fish presence.  However, increased site access will not necessarily provide 
definitive results.  If the result of background information and Track A does not provide complete or definitive 
results, the following options may be considered, as appropriate: 
 


• Request fish use/stream typing assistance from WDFW, Tribal entities, or local government agencies. 
Assistance may consist of local knowledge of fish distribution or technical assistance with fish presence 
studies. 


• Utilize a qualified fisheries biologist to estimate fish habitat use based on habitat conditions, within, 
upstream, and downstream of site, noting that absence of fish during a site investigation does not by itself 
confirm perennial absence. 


• If background information indicates a potentially natural downstream fish barrier, conduct downstream 
reconnaissance to locate and assess natural barrier.  Note that lack of fish access for anadromous species 
does not indicate absence of resident fish species (e.g., resident cutthroat trout or sculpin).  


• Watercourses with documented salmonid use determined by visual observation, electrofishing, or 
verification by local biologists. 


3.5.4 Track C Information 
In extraordinary circumstances (e.g., this information is tied to a permit condition or the information is crucial for 
design of a substantial design element such as road or culvert), electrofishing, per the requirements in WAC 220-
20-045 can be used to establish fish presence and stream typing. This pathway should only be used under careful 
consideration and in consultation with WDFW.  Electrofishing, or other fish sampling methods, should be pre-
approved by Sound Transit environmental staff and conducted by experienced fisheries biologists. 
 


4. Considerations and Limitations 
The purpose of this report, including associated flowcharts and tables, is to serve as a guide for assessing streams 
that are potentially affected by Sound Transit projects. Due to variation in the specific type and severity of project 
impacts, coupled with property access issues and the unique requirements of multiple regulatory agencies that are 
commonly involved, it is difficult to craft a “one size fits all” survey protocol. This difficulty is illustrated by an 
analysis of the stream assessment methods used by two large governmental agencies involved in transportation 
projects: the Washington State Department of Transportation and the King County Road Services Division.  
Neither of these agencies has specific stream assessment protocols for determining project impacts. This is also 
common for most local governments, as a sufficiently broad, detailed, and inclusive stream assessment survey 
protocol to cover all available project permitting and design needs would be inherently detailed. This in turn can 
lead to the potential collection of a substantial amount of information, extraneous to the needs of the project, 
resulting in an increase in project effort and expense.  
 
Therefore, one should consider some project-specific elements prior to assessing streams.  This will allow the user 
to specifically tailor the stream assessment methods in order to both “right size” the analysis methods and to 
ensure that information is collected in an efficient way that anticipates current and future information needs. 
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These elements can be assessed by asking and answering the following project-specific questions:  
 


• Which specific habitat elements and sub-elements will be affected (e.g., in-stream substrate, stream 
banks, riparian zone width, etc.)? Think carefully about the specific project impacts or mitigation needs 
and the information that should be collected to compare or assess these impacts or evaluate appropriate 
mitigation.  


 
• What project stage or stages is data from the stream assessment to be used -- programmatic 


planning, alternative comparison, initial permitting, project design, or mitigation design?  The 
stream assessment should be tailored to a level of detail that addressed the current project planning, 
design, or permitting phase and that will support the related documents and plans. 
 


• If the general purpose of the stream assessment is to help compare project options, is this 
comparison for programmatic options, many specific design alternatives, a small number of design 
alternatives, or is the purpose to compare a single alternative with a no-build option?  Based on the 
specific answer, the stream assessment should be tailored to allow for adequate analysis of impacts, 
without collecting extraneous information.  Conversely, if only one site/alignment is being evaluated and 
access is not limited, collecting more detailed information early on may be beneficial in the long-term, 
especially if mitigation is necessary. 


 
• If the purpose of the stream assessment is to compare among a limited number of specific design 


options, do the alternatives impact stream habitats in similar manners and locations?  If impacts to 
streams from most or all of the alternatives will occur in the same geographic area(s), more robust initial 
stream assessment methods may be appropriate in order to minimize multiple assessments during the 
project lifecycle, thereby maximizing efficiency and limiting costs. 


 
• What is the project timeframe for alternative comparison, design, and permitting?  Expedited time-


frames may require a more robust initial stream assessment method, in order to quickly advance design 
and permitting, or to avoid the risk of unexpected delay at a late stage of the project.  
 


• Are other project staff collecting similar or ancillary field data on stream conditions? It is important 
to coordinate with other project staff on their data acquisition needs prior to selecting final assessment 
methods.  For example, structural or civil engineers may be performing detailed hydraulic or hydrological 
analyses within the same stream reaches, and potentially eliminating the need for some channel 
morphology or sediment data collection during the stream assessment. 
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1 INTRODUCTION 1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts on electromagnetic fields for the West Seattle and Ballard Link Extensions 3 
project Environmental Impact Statement (EIS). The Electromagnetic Fields section of the EIS 4 
will address how the project affects electromagnetic field-sensitive receptors adjacent to the 5 
project, and will present measures to avoid, minimize, or mitigate potential impacts.  6 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 7 


The relevant regulations for all environmental analyses will be considered; however, there are 8 
no federal, state, or local regulations or policies governing electromagnetic fields, which are 9 
produced wherever electricity is used. The American Conference of Governmental Industrial 10 
Hygienists (ACGIH) and The International Commission on Non-Ionizing Radiation Protection 11 
have both established guidelines for human exposure to electromagnetic fields. 12 


3 DATA NEEDS AND SOURCES 13 


The project alternatives will be reviewed to identify nearby facilities that might have receptors 14 
sensitive to electromagnetic fields. The managers of these facilities will be contacted to 15 
determine what, if any, specific receptors might be sensitive to electromagnetic fields and the 16 
level of sensitivity for the receptors. 17 


Information on the presence of utilities sensitive to stray current from the Public Utilities 18 
analysis. 19 


Pertinent published literature regarding the current health effects research on electromagnetic 20 
fields will be summarized in a literature review.  21 


4 STUDY AREA AND AREA OF EFFECT 22 


The study area and potential area of effect will be the area within 300 feet of project alternatives 23 
and station locations. This study area encompasses the locations that might be affected by 24 
electromagnetic fields associated with building and operating the project. 25 


5 AFFECTED ENVIRONMENT 26 


Existing facilities, buildings, and land uses along the alternatives will be reviewed to identify 27 
potential electromagnetic field-sensitive receptors such as medical and research facilities with 28 
specialized diagnostic equipment, or buildings with high-tech industrial or laboratory uses, and 29 
the level of sensitivity for the receptors. Electromagnetic field conditions (typical existing 30 
sources) will be described qualitatively.  If highly sensitive receptors are identified field 31 
measurements of existing electromagnetic field levels may be conducted as appropriate. The 32 
presence of utilities or other structures (e.g., the I-90 floating bridge) potentially affected by stray 33 
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current and AM radio (which can be affected by electrical charges) in the study area will also be 1 
mentioned. 2 


6 ENVIRONMENTAL IMPACTS ANALYSIS 3 


The impact analysis will assess the potential direct, indirect, and cumulative electromagnetic 4 
field impacts of the project alternatives, including the No Build alternative. The impacts analysis 5 
is divided into long-term operation impacts and short-term construction impacts.  Locations of 6 
proposed project electric power facilities will be reviewed to identify potential proximity effects 7 
on sensitive receptors. 8 


6.1 Direct Impacts 9 


Operational impacts on sensitive receptors will be described relative to any potential 10 
electromagnetic field-sensitive receptors. The analysis will be qualitative unless highly sensitive 11 
receptors are identified.  If highly sensitive receptors are present, the analysis will conduct 12 
modeling of project-generated electromagnetic field levels at the  sensitive receptors. If there 13 
are specific concerns identified, Sound Transit will consult with the owner of the sensitive 14 
receptor to discuss specific needs and concerns over the electromagnetic field  sensitivity. Stray 15 
current effects on utilities and design best management practices to address these effects will 16 
be described and interference with AM radio in the study area mentioned. Public health effects 17 
of electromagnetic field exposure will also be described. 18 


An analysis of electromagnetic field impacts during construction is not expected because typical 19 
construction equipment generates negligible amounts of electromagnetic fields. 20 


6.2 Indirect Impacts 21 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 22 
time or a farther distance but are still reasonably foreseeable. The indirect effects of new power 23 
sources and transmission from potential new development around stations, new operation and 24 
maintenance facilities, and other potential indirect affects will be discussed. 25 


6.3 Cumulative Impacts  26 


If this project results in electromagnetic field impacts, the cumulative impacts analysis will 27 
consider past, present, and reasonably foreseeable future projects in the study area that have 28 
or could have electromagnetic field impacts. Trends and areas of combined (or overlapping) 29 
impacts will be identified and evaluated.  30 


7 MITIGATION MEASURES 31 


Potential impacts of electromagnetic fields will be controlled through project planning, design, 32 
and the application of required best management practices (BMPs) during construction and 33 
operation. Measures to avoid and minimize potential impacts of the alternatives will be 34 
incorporated as appropriate. Where impacts cannot be avoided or minimized, mitigation 35 
measures will be developed. Appropriate mitigation measures will be identified if there is a 36 
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potential for electromagnetic field impacts on sensitive receptors. Stray current BMPs are 1 
considered part of the project design and not mitigation. 2 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 3 


No figures or maps are needed, unless electromagnetic field sensitive resources are identified 4 
in the study area.  5 


9 DOCUMENTATION 6 


An electromagnetic field EIS section will be prepared.  A technical report appendix will be 7 
prepared if modeling is conducted for impacts to highly sensitive receptors. 8 
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1 INTRODUCTION 1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts on energy for the West Seattle and Ballard Link Extensions project 3 
Environmental Impact Statement (EIS). The energy section of the EIS will address the 4 
magnitude of energy consumption associated with construction and operation of the project 5 
alternatives, and will present measures to avoid, minimize or mitigate any potential impacts.  6 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 7 


There are no federal, state, or local laws that specifically and quantitatively regulate energy 8 
consumption in the transportation sector. Many state, local, and regional transportation plans 9 
and policies identify goals for the efficient use of energy, energy conservation, and reduction 10 
goals and targets occur at all levels of government. 11 


In addition to the relevant regulations considered for all environmental analyses, the following 12 
will also be considered:  13 


2.1 Federal 14 


• Title 49 of the Code of Federal Regulations (CFR) Section 622.301; FTA Requirements for 15 
Energy Assessments - Buildings 16 


• Energy Policy Act of 2005 17 


• Clean Energy Act of 2007 18 


2.2 State 19 


• Engrossed Substitute Senate Bill 6508, Developing minimum renewable fuel content 20 
requirements and fuel quality standards in an alternative fuels market (2006) 21 


• RCW 47.01.440, Adoption of Statewide Goals to Reduce Annual Per Capita Vehicle Miles 22 
Traveled 23 


• RCW 39.35, Energy Conservation in Design of Public Facilities 24 


• Washington State Department of Transportation (WSDOT) 2016 Washington State Public 25 
Transportation Plan 26 


• Governor’s Executive Order 14-04: Washington Carbon Pollution Reduction And Clean 27 
Energy Action 28 


• Governor’s Executive Order 07-02 and Senate Bill 6001 29 
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• Governor’s Executive Order 09-05 1 


• Washington Transportation Commission Policy 2 


• Washington State Energy Independence Act, which requires large electric utilities to obtain 3 
15 percent of their electricity from new renewable energy resources by 2020 and to 4 
undertake cost-effective energy conservation 5 


2.3 Local 6 


• Sound Transit Sustainability Plan Update (Sound Transit, 2015) 7 


3 DATA NEEDS AND SOURCES 8 


The following data will be used to describe the affected environment for energy: 9 


• Annual trends of energy production and consumption by fuel type and statewide from the 10 
Energy Information Administration (EIA) 11 


• Trends in energy demand and production for the state, from the Washington State 12 
Department of Commerce 13 


• Distribution of primary energy sources used to generate electricity, from local utility providers 14 


For the impact analysis, the anticipated data sources include the following: 15 


• Vehicle miles travelled (VMT) per speed bin, roadway type, and vehicle type for each 16 
alternative, from the Puget Sound Regional Council (PSRC) regional travel demand model  17 


• Fuel consumption rates per vehicle type 18 


• Construction cost estimates for each alternative 19 


• Number of miles of underground, elevated, or at-grade light rail track and stations 20 


• Electrical utility provider percent of renewable energy generation. Sound Transit and Puget 21 
Sound Energy (PSE) have entered into an agreement that all PSE electricity accounts 22 
related to the operations of Link light rail be sourced solely from renewable wind power via 23 
PSEs Green Direct program (see Board Motion No. M2017-11) 24 


• Energy use by existing Sound Transit facilities. 25 
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4 STUDY AREA AND AREA OF EFFECT 1 


The study area for considering energy use for the project is regional, and covers the PSRC four-2 
county region, including King, Pierce, Kitsap, and Snohomish counties. Consistent with PSRC’s 3 
regional travel demand model, the analysis includes vehicular travel on all facilities, including 4 
freeways, ramps, collector-distributors, arterials, and collector streets.  This scale of analysis is 5 
the most comprehensive and accounts for mode shifts between private vehicles and public 6 
transit; that is, this scale primarily illustrates the effects of travel demand. 7 


5 AFFECTED ENVIRONMENT 8 


This section will describe the national and local sources of energy to be used by the project, 9 
primarily electricity for operation and petroleum products for construction. State consumption 10 
trends will also be described.  11 


6 ENVIRONMENTAL IMPACT ANALYSIS 12 


The impact analysis will assess the potential direct, indirect, and cumulative energy impacts of 13 
the Project alternatives, including the No Build alternative. The impacts analysis is divided into 14 
long-term operation impacts and short-term construction impacts (including impacts associated 15 
with construction staging areas). The PSRC regional travel demand model would be used to 16 
categorize and estimate future No Build and build alternative VMT by vehicle type, road type, 17 
and speed.  The direct impacts of the project would be illustrated by the change in regional 18 
energy consumption as a result of the project (i.e., mode shift and improved operations on 19 
roadways).  It is likely that different build alternatives may not produce major differences that are 20 
noticeable at a regional level, particularly for alternatives that are defined as shorter segments 21 
of the corridor, so the analysis will assemble representative segment alternatives to represent 22 
the effects for a full corridor alignment, representing the highest and lowest effect combinations 23 
that could be possible.   24 


The energy analysis will use the FHWA Infrastructure Carbon Estimator (ICE) tool to estimate 25 
construction and vehicle operation and maintenance impacts associated with the project. The 26 
tool improves upon previously available methods, which often require complex inputs or are 27 
based on outdated research. The ICE allows users to create ballpark estimates of energy 28 
emissions using limited data inputs.  29 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 30 
time or a farther distance, but are still reasonably foreseeable. The potential for indirect impacts 31 
on energy use from potential transit-oriented development (TOD) described in the Land Use 32 
section will be qualitatively assessed.  33 


Cumulative impacts to transportation-related energy use, which consider planned projects and 34 
policies within a geographical area, are also accounted for in the PSRC regional travel demand 35 
model, and, therefore, the analysis of direct impacts due to changes in transportation-related 36 
energy use will also be inherently cumulative in nature. While a more complex array of other 37 
factors affects the overall conditions for energy supply and demand at the regional level as well 38 
as nationally and globally, these types of changes are considered beyond the scope of the 39 
proposed project and are not proposed for additional detailed discussion. Brief additional text 40 
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will be provided to explain the context for the regionally-based transportation-related energy 1 
demand effects, compared to larger-scale conditions in the energy marketplace. 2 


7 MITIGATION 3 


There are currently no quantitative restrictions on energy use, and existing regulations lack 4 
quantifiable standards for assessing effects related to energy consumption. If adverse impacts 5 
are identified, potential measures avoid or reduce impacts will be discussed.  6 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 7 


Potential figures that may be used in the energy analysis include the following: 8 


• Energy consumption per vehicle type 9 
• Transit service area 10 
• Distribution of primary energy sources used to generate electricity per utility provider 11 


9 DOCUMENTATION 12 


For this resource, the following documentation will be developed: 13 


• An EIS section 14 
• A technical appendix providing detailed calculations (as applicable) 15 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 16 


Data gathered on energy will be used in the following analyses: 17 


• Air Quality 18 
• Utilities  19 


This analysis will coordinate with the analysis for air quality and greenhouse gases on the use of 20 
the FHWA ICE tool and its relevant outputs.  21 


11 REFERENCES 22 


Federal Highway Administration (FHWA). 1987. Guidance for Preparing and Processing 23 
Environmental and Section 4(f) Documents. Technical Advisory T6640.8A.  24 


Federal Highway Administration (FHWA). 2014. Infrastructure Carbon Estimator Tool. 25 
https://www.fhwa.dot.gov/environment/sustainability/energy/tools/carbon_estimator/. 26 



https://www.fhwa.dot.gov/environment/sustainability/energy/tools/carbon_estimator/
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Washington State Department of Transportation (WSDOT). 2016. 2016 Washington State 1 
Public Transportation Plan. M3122. Available at: 2 
https://www.wsdot.wa.gov/publications/manuals/fulltext/M3122/WSPTP.pdf.  3 


Seattle City Council. Resolution No. 31757 (June 16, 2017).  4 


Seattle Office of Sustainability and Environment (Seattle, WA). 2013. Seattle Climate Action 5 
Plan. Available at: 6 
https://www.seattle.gov/Documents/Departments/Environment/ClimateChange/2013_CAP_2017 
30612.pdf 8 


 9 



https://www.seattle.gov/Documents/Departments/Environment/ClimateChange/2013_CAP_20130612.pdf

https://www.seattle.gov/Documents/Departments/Environment/ClimateChange/2013_CAP_20130612.pdf









 


 


Environmental Justice 1 


Technical Analysis 2 


Methodology 3 


August 2019 4 
 5 











West Seattle and Ballard Link Extensions 


Page 1 | AE 0036-17 | Environmental Justice Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


1 INTRODUCTION 1 


This technical analysis memorandum describes the methods that will be used to analyze 2 
Environmental Justice effects for the West Seattle and Ballard Link Extensions project 3 
Environmental Impact Statement (EIS). The analysis will address beneficial and adverse project 4 
affects to minority and/or low-income populations, identify measures to avoid, minimize, or 5 
mitigate potential adverse effects, and make a determination of whether the project has 6 
disproportionately high and adverse effects on these populations. It will also summarize 7 
outreach to minority and/or low-income populations for the project. 8 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 9 


In addition to the relevant regulations considered for all environmental analyses, the following 10 
list of federal, state, and local regulations, executive orders, plans and/or policies that guide the 11 
assessment of environmental justice effect will also be considered:  12 


• Title 49 of the Code of Federal Regulations (CFR) Part 21, Nondiscrimination in Federally 13 
Assisted Programs of the Department of Transportation, Effectuation of Title VI of the Civil 14 
Rights Act of 1964 15 


• Title 23 of the United States Code (USC) Section 109(h), Federal Highway Administration 16 
Effectuation of Title VI of the Civil Rights Act of 1964 17 


• Presidential Executive Order (EO) 12898, Federal Actions to Address Environmental Justice 18 
in Minority Populations and Low-Income Populations (EO 12898), February 11, 1994 19 


• Presidential Executive Order 13166, Improving Access to Services for Persons with Limited 20 
English Proficiency (EO 13166), August 11, 2000 21 


• U.S. Department of Transportation (USDOT) Order on Environmental Justice (DOT Order 22 
5610.2(a) – Actions to Address Environmental Justice in Minority Populations and Low-23 
Income Populations, 77FR 27534 (May 10, 2012). 24 


• Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 as 25 
amended. This act defines the federal regulations governing property acquisition and 26 
relocation for federally funded projects. 27 


• USDOT Federal Transit Administration (FTA), Circular FTA C 4703.1, Environmental Justice 28 
Policy Guidance for Federal Transit Administration Recipients, August 15, 2012 29 


• Sound Transit/Washington State Department of Transportation (WSDOT), Re-Alignment 30 
Issue Paper No. 36, Implementing Environmental Justice Pursuant to Executive 31 
Order 12898 and the Department of Transportation Order to Address Environmental Justice 32 
in Minority Populations and Low-Income Populations, October 4, 2001 33 


• State of Washington Governor’s Executive Order, 93-07, September 27, 1993 34 
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3 DATA NEEDS AND SOURCES 1 


The Environmental Justice analysis will include description of the demographic characteristics of 2 
populations in the study area. Impacts analysis will be largely based on a review of the potential 3 
adverse effects assessed for other elements of the environment addressed in the EIS and any 4 
proposed mitigation for those effects. The substantial effects and mitigation of other elements of 5 
the environment will be considered to assess the potential for high and adverse effects to 6 
minority and/or low-income populations. The analysis will involve close coordination with other 7 
analysts during the development of their technical reports and EIS text prepared for the project. 8 
All technical reports and EIS text will be reviewed with attention placed on information 9 
developed for the following EIS sections:  10 


• Acquisitions, Displacements, and Relocations 11 
• Social Resources, Community Facilities, and Neighborhoods 12 
• Land Use 13 
• Economics 14 
• Transportation 15 
• Air Quality 16 
• Ecosystems 17 
• Water Resources 18 
• Public Services 19 
• Noise and Vibration 20 
• Visual Quality and Aesthetics 21 
• Historic and Archaeological Resources 22 
• Park and Recreational Resources 23 
 24 
The results of public involvement efforts and input by members of the public and community 25 
leaders, particularly those representing minority and/or low-income populations, will also be 26 
reviewed and included in the analysis.  27 


The following is a list of the key data that will be used as part of the Environmental Justice 28 
analysis: 29 


• U.S. Census Bureau American Community Survey 5-year estimate data on minority and 30 
low-income populations at the census block group level within the study area. The 31 
information will be shared with the public involvement team. U.S. Census Bureau American 32 
Community Survey 5-year estimate data on languages spoken at home, limited English 33 
proficiency, and the country of origin of persons born outside of the United States, for 34 
census block groups within the study area will be used to better understand minority 35 
populations. The information will be shared with the public involvement team. 36 


• Washington State Office of Superintendent of Public Instruction demographic statistics for 37 
elementary schools with attendance boundaries located within the study area. This 38 
information will include the racial and ethnic minority population demographics and rates of 39 
participation in the free lunch and reduced lunch programs provided at the elementary 40 
schools.  41 
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• Information from the public housing authorities operating in the study area, as collected 1 
through the analysis for the Social Resources, Community Facilities, and Neighborhoods 2 
section of the project EIS. This information will support an analysis of the location of existing 3 
and planned public housing projects within the study area. This information will also include 4 
both public and private providers of public housing. Information on unsubsidized affordable 5 
housing and voucher holder data may be used if reliable data is available, since these units 6 
are subject to change. Some of this information will be available from outreach activities 7 
compiled as part of the project’s public involvement and communications program.  8 


• Average travel time to the key regional destinations. This information will be based on the 9 
project’s travel demand and traffic forecasting efforts, which are themselves derived from 10 
travel demand models developed by the Puget Sound Regional Council. This information 11 
will be provided by the transportation team.  12 


• Location of community facilities serving low-income and minority populations. Some of this 13 
information is already available from work previously compiled by the project’s public 14 
involvement staff for outreach activities and other environmental analysis efforts for the EIS. 15 


• Summaries of public involvement, communications, and outreach activities for the project, 16 
especially outreach activities for minority and/or low-income populations. This information 17 
will be obtained from the public involvement team. 18 


• Conceptual engineering drawings for the alternatives and options obtained from the 19 
engineering team. 20 


4 STUDY AREA AND AREA OF EFFECT 21 


The study area for the Environmental Justice analysis will encompass the area approximately 22 
0.5 mile from the project footprint and area used for construction (including construction staging 23 
areas) for the project alternatives. While many of the other environmental topics consider 24 
smaller areas for assessing impacts, the 0.5-mile study area allows the project team to identify 25 
potentially affected populations or community resources that could be subject to project impacts. 26 
The 0.5-mile measure also represents the typical walking distance residents and workers might 27 
cover to access the proposed transit stations, which captures the majority of areas where 28 
nearby residents and communities would experience the benefits of improved access to transit 29 
as well as potential impacts to the built environment surrounding the project.   30 


5 AFFECTED ENVIRONMENT 31 


The discussion of the affected environment will rely on both qualitative and quantitative analysis. 32 
The discussion will focus on defining and describing the presence of minority and/or low-income 33 
populations within the study area.  34 


Minority and/or low-income populations will be defined by the most recent Census boundaries 35 
used for the Environmental Justice analysis. Minorities will include both non-white racial 36 
populations and ethnic populations. The low-income threshold is defined as two times the 37 
federal Health and Human Services poverty level, which is a local threshold that Sound Transit 38 
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and other regional transit agencies have determined is appropriate for use in determining 1 
eligibility for reduced fare programs and reflects the increasingly high cost of living in the region.  2 
The use of a local threshold is consistent with FTA Circular 4703.1. Those individuals 3 
considered low-income will include persons living at or below this threshold. Complete 4 
definitions consistent with the DOT Order 5610.2(a) will be included as part of the environmental 5 
justice analysis. U.S. Census Bureau data from the 2012–2016 American Community Survey, or 6 
the latest data set available, will be used for the demographic characteristics and maps will be 7 
prepared to present this information visually. 8 


The Affected Environment section will discuss the businesses or employers, key community 9 
facilities (including public housing, service facilities) and community centers or institutions that 10 
provide services to minority and/or low-income populations. The description of neighborhoods in 11 
the Social Resources, Community Facilities, and Neighborhoods section will be referenced. 12 


The American Community Survey information reports a 5-year average for very small sample 13 
surveys with potentially high margins of error; therefore, additional information will be presented 14 
to further document low-income populations in the study area. This information will include 15 
demographic information from local elementary schools because the attendance boundaries are 16 
smaller than middle and high-schools and tend to approximate the boundaries of the study area 17 
more precisely. The school district demographic information on student participation in the 18 
federal free lunch and reduced lunch program will help to document the potential for low-income 19 
populations in the study area. 20 


Information obtained from the public involvement team will also be summarized and used as 21 
part of the environmental justice analysis. The information will explain the overall public 22 
involvement plan and approach, project EIS scoping efforts, and any targeted environmental 23 
justice outreach efforts for major phases of the project. The public involvement information may 24 
also help to identify additional minority or low-income populations, community resources, or 25 
communities to be described in the Affected Environment section. Comments or concerns from 26 
members of the community at large, and particularly any who identify as members of minority 27 
and/or low-income populations and communities, will be summarized. These comments may 28 
also include concerns from parties who require translation or other special assistance. The 29 
summary will note any recurrent comments or concerns.  30 


6 ENVIRONMENTAL IMPACT ANALYSIS 31 


The analysis of the potential for any disproportionately high and adverse effects on minority 32 
and/or low-income populations will present information for both the No Build Alternative and the 33 
build alternatives. Disproportionately high and adverse effects on minority and/or low-income 34 
populations are defined in DOT Order 5610.2(a) as follows: 35 


• Effects that are predominantly borne by a minority population and/or a low-income 36 
population, or 37 


• Effects that will be suffered by the minority population and/or low-income population and is 38 
appreciably more severe or greater in magnitude than the adverse effects that will be 39 
suffered by the non-minority population and/or non-low-income population. 40 


Direct construction and operation effects, indirect effects, and cumulative effects will be 41 
examined for all elements of the environment no matter where the effects occur. The primary 42 
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source for this analysis will be the technical reports and EIS sections prepared for the other 1 
elements of the environment. The analysis will also examine any offsetting benefits of the 2 
proposed project.  3 


The first step in this analysis will be to review the assessments of environmental effects for each 4 
element of the environment and to determine if the alternatives would result in adverse effects 5 
taking into account the proposed mitigation measures. Project impacts that would be effectively 6 
mitigated are not anticipated to result in disproportionately high and adverse effects on minority 7 
or low-income populations. A brief statement discussing those elements of the environment that 8 
would not result in substantial adverse effects will be included in the analysis discussion. 9 


In determining whether the project could result in disproportionately high and adverse effects on 10 
minority and/or low-income populations, mitigation measures and project benefits will also be 11 
considered. A project benefit analysis will be conducted in cooperation with transportation and 12 
transit analysts to assess improved access to transit from the project based on accessibility to 13 
stations, overall travel time savings, reliability, hours of service, passenger load, and service 14 
frequency. The demographic characteristics of the population around the alternative stations will 15 
be identified using previously noted sources. The analysis will compare representative travel 16 
times to the major job markets to reflect improved access to jobs, as well as representative 17 
travel times to major health and education institutions in the study area. A qualitative analysis 18 
will then assess whether mitigation measures and project benefits would be likely to accrue to 19 
minority and/or low-income populations, and whether they would help offset any adverse 20 
impacts to those populations after all other mitigation measures are also considered. If potential 21 
adverse impacts are effectively mitigated, the benefits accruing to low-income and minority 22 
populations offset impacts, or both, the analysis may conclude that no disproportionately high 23 
and adverse effects would result.  24 


To facilitate the discussion of potential disproportionately high and adverse effects on minority 25 
or low-income populations, tables will be included that depict the effects and mitigation for each 26 
element of the environment that affect minority, and low-income populations within the study 27 
area, and that describe transit benefits of the project alternatives.  28 


For substantial adverse effects that cannot be effectively mitigated or where a determination is 29 
made that benefits do not offset project impacts to low-income and minority populations, more 30 
detailed analysis will be conducted to determine if the project would result in disproportionately 31 
high and adverse effects on minority and/or low-income populations.  32 


7 MITIGATION MEASURES 33 


The proposed mitigation measures for other elements of the environment may avoid potential 34 
disproportionately high and adverse effects on minority and/or low-income populations, 35 
especially considering project benefits for minority and/or low-income populations. If 36 
disproportionately high and adverse effects are identified, appropriate additional mitigation will 37 
be proposed.  38 
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8 PROPOSED FIGURES, MAPS, OR DATABASES 1 


The following is a list of figures and tables that will be included in the Environmental Justice 2 
section of the EIS: 3 


• A map of the build alternatives and the minority composition of the population for census 4 
tract block groups within the study area. The percentage of the populations in each block 5 
group will be shown in quartiles. This map will also include the location of major community 6 
resources. 7 


• A map of the build alternative alignments and stations and the location of low-income 8 
populations in census tracts within the study area. The percentage of the population that is 9 
low income will be shown in quartiles. This map will also include the location of existing and 10 
proposed public housing in the study area. 11 


• A table of adverse effects by environmental element where there is the potential for impacts 12 
to minority and/or low-income populations and corresponding mitigation for each element of 13 
the environment. 14 


9 DOCUMENTATION 15 


Documentation will be provided as either a an EIS section or an appendix to the EIS. If the 16 
Environmental Justice section is an appendix, a summary of its findings will be incorporated in 17 
the Social Resources, Community Facilities, and Neighborhoods section. 18 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 19 


Information and related GIS mapping depicting the distribution of environmental justice 20 
populations and non-English speaking populations will be shared with the project’s public 21 
involvement and communications team.  22 


Information from the Environmental Justice analysis will also be used in the Social Resources, 23 
Community Facilities, and Neighborhoods sections. If the Environmental Justice analysis is 24 
presented in an appendix to the EIS, it will be summarized in this section also.  25 


11 REFERENCES 26 


Federal Transit Administration (FTA). 2012a. Dependent Guidelines for Federal Transit 27 
Administration Recipients. Circular FTA C4703.1, Title VI and Title VI. July 17. 28 


Federal Transit Administration (FTA). 2012b. Environmental Justice Policy Guidance for Federal 29 
Transit Administration Recipients. Circular FTA C4703.1. August 15. 30 


Sound Transit. 2001. Re-Alignment Issue Paper No. 36: Implementing Environmental Justice 31 
Pursuant to Executive Order 12898 and the Department of Transportation Order to Address 32 
Environmental Justice in Minority Populations and Low-Income Populations. October 4. 33 







 


 


Geology and Soils 1 


Technical Analysis 2 


Methodology 3 


August 2019 4 
 5 











West Seattle and Ballard Link Extensions 


Page 1 | AE 0036-17 | Geology and Soils Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


1 INTRODUCTION 1 


This Geology and Soils Technical Analysis Methodology memo briefly describes the methods 2 
that will be used to prepare the Geology and Soils element of the West Seattle and Ballard Link 3 
Extensions project Environmental Impact Statement (EIS). The purpose of the geotechnical 4 
analysis is to identify and assess the potential impacts of constructing and operating the 5 
alternatives on the environment.  6 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 7 


In addition to the relevant regulations considered in all environmental analyses (including 8 
Seattle Municipal Code 25.05.675, Specific Environmental Policies), the Washington State’s 9 
Growth Management Act (GMA; Chapter 36.70A Revised Code of Washington [RCW]) requires 10 
all cities and counties to identify critical areas within their jurisdiction and develop regulations to 11 
protect them. Among the critical areas designated by the GMA are Geologically Hazardous 12 
Areas, which are defined as areas that, because of their susceptibility to erosion, sliding, 13 
earthquake-induced damage, or other geologic events, are not readily suited for development 14 
consistent with public health and safety concerns. The project alternatives will pass through the 15 
City of Seattle, which includes geologic hazard areas in its Environmentally Critical Areas 16 
ordinance (Seattle Municipal Code [SMC] 25.09). 17 


3 DATA NEEDS AND SOURCES 18 


The following information will be reviewed or collected, if available, on the geology and soils of 19 
the study area: 20 


• Project Geotechnical reports prepared by the design team, including summaries of previous 21 
geotechnical borings and readily available geotechnical reports and published geologic data 22 
for the study area 23 


• Results and recommendations from geotechnical borings (such as geotechnical coring or 24 
vibracore borings) completed for the project (note that borings are being conducted for the 25 
purposes of obtaining geotechnical information and for archaeological survey, and where 26 
possible boring locations will be chosen to serve both purposes) 27 


• Geologic mapping and critical area maps from federal, state or local agencies as available, 28 
including WSDOT, USGS, and the local jurisdictions within the project area 29 


4 STUDY AREA AND AREA OF EFFECT 30 


The study area will include the local jurisdictions and for some geologic categories, the region, 31 
for an understanding of broader geologic processes and to understand mechanisms related to 32 
site geology and sensitive and critical areas. The study area for each alternative is 100-feet from 33 
the project footprint and area used for construction. This area may be expanded if ground 34 
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improvement or dewatering is required for a greater distance. Potential impacts for any 1 
structures or facilities considered reasonably foreseeable for the cumulative impacts analysis 2 
would also be considered.  3 


5 AFFECTED ENVIRONMENT 4 


The affected environment section of the EIS will summarize the geology and soils information 5 
for the study area, including mapping, narrative discussion, and tables describing the 6 
topography and various geological features. Geologically sensitive, hazardous, and/or critical 7 
areas will also be identified. 8 


6 ENVIRONMENTAL IMPACTS ANALYSIS 9 


The impact analysis will assess the potential direct, indirect, and cumulative geologic and soil 10 
impacts of the project alternatives, including the No Build alternative. The impacts analysis is 11 
divided into long-term operation impacts and short-term construction impacts.  The factors to be 12 
evaluated include: 13 


• The major features of alternatives including alignment profiles, stations and other facilities 14 
within each segment, including their likely construction methods 15 


• The proximity of project alternatives, including construction staging areas to sensitive and 16 
critical areas, and noting potential conflicts and concerns 17 


• Information from available maps, reports, and relevant geology, soils, and seismicity 18 
information, including geotechnical information developed as part of alternatives planning 19 
and engineering to help further delineate and characterize potential hazards 20 


• Information from field reconnaissance  21 


• Based on the data review, field reconnaissance, and input from the design team, the 22 
potential impacts will be determined for each alternative. The EIS impact discussion will 23 
focus on the project's impact on geological conditions or features, rather than the 24 
engineering requirements posed by various conditions.  25 


6.1 Direct Impacts 26 


Impacts will be qualitatively addressed by evaluating the results of site-specific subsurface 27 
investigations and compiling existing geologic data.  The effects discussion will consider the 28 
potential project impacts or areas of geologic concern.  The analysis will evaluate direct effects, 29 
such as: 30 


• Potential for slope failures, liquefaction, lateral flow or spreading, and ground settlement, if 31 
an earthquake were to occur 32 


• Potential for non-seismic landslides, erosion, and settlement and maintenance 33 


• Undermining of non-project structures from soil erosion 34 
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• Impacts on structures from corrosive or expansive soils  1 


• Modified groundwater flow from ground improvement, construction activities, or buried 2 
structures 3 


• Modified groundwater flow from infiltration of surface water 4 


• Excavation and disposal of excess soils (including tunnel spoils) or unsuitable soils 5 


• Import of fill and backfill materials 6 


• Excavation below groundwater level 7 


• Ground improvement needed to complete construction 8 


• Temporary construction dewatering 9 


Engineering design standards and best management practices (BMPs) incorporated in the 10 
project that avoid or minimize impacts will be described.  For example, supporting structures on 11 
deep foundation systems is one of several proven techniques for addressing the potential 12 
impacts of locating a structure in a seismic liquefaction hazard area. 13 


6.2 Indirect Impacts 14 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 15 
time or a farther distance but are still reasonably foreseeable. The analysis will qualitatively 16 
evaluate potential indirect effects, such as aggregate supplies, and erosion-caused damage to 17 
drainage areas or water quality. The potential for indirect effects beyond the project footprint 18 
from ground improvement would also be considered.  19 


6.3 Cumulative Impacts  20 


Cumulative effects related to geology and soils will be evaluated by considering the potential 21 
longer-term impacts of this project and other past, present, and reasonably foreseeable actions 22 
that affected or would affect the geology and soils of the study area and/or region.   23 


7 MITIGATION MEASURES 24 


Potential impacts to geological resources will be controlled through project planning, design, 25 
and the application of required BMPs during construction and operation. Measures to avoid and 26 
minimize potential impacts of the alternatives will be incorporated as appropriate. Where 27 
impacts cannot be avoided or minimized, mitigation measures will be developed. For each 28 
identified impact, potential mitigation measures will be discussed.  The range of mitigation will 29 
consider the type and magnitude of the impact on the affected environment and the type of 30 
construction planned for the area.  Engineering design standards and BMPs incorporated in the 31 
project that avoid or minimize impacts will be briefly mentioned with a reference to their 32 
description in the Impacts section and differentiated from mitigation measures.   33 







West Seattle and Ballard Link Extensions 


Page 4 | AE 0036-17 | Geology and Soils Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 1 


Figures and tables for the EIS section are to be determined, and could include maps of local 2 
and regional geology, topography, potential geologic hazards, relevant soil types, study area 3 
fault zones, and groundwater tables, and estimated soil import and export quantity tables. 4 


9 DOCUMENTATION   5 


A geology and soils section of the EIS will be prepared.  If necessary, an appendix with 6 
supporting maps and other information will be included.  References to other technical 7 
documents developed by Sound Transit for the geotechnical engineering elements of the project 8 
will also be provided, as appropriate. 9 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 10 


The result from this analysis may be incorporated into the following sections:  11 
Water Resources 12 


• Historic and Archaeological Resources  13 
• Acquisitions, Displacements, and Relocations 14 
• Transportation 15 
• Visual and Aesthetic Resources 16 
• Social Impacts, Community Facilities, and Neighborhoods 17 


11 REFERENCES 18 


Jones, M.A. 1996. Thickness of unconsolidated deposits of the Puget Sound aquifer system, 19 
Washington and British Columbia. USGS Water-Resources Investigations Report: 94-4133. 20 


Washington State Department of Natural Resources (WDNR). 2018. Subsurface Geology 21 
Information Portal. https://www.dnr.wa.gov/geologyportal 22 


 23 
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1 INTRODUCTION  


This technical analysis methodology memorandum briefly describes the methods that will be 
used to analyze the impacts on hazardous materials and waste for the West Seattle and Ballard 
Extensions project Environmental Impact Statement (EIS). 


Hazardous materials or substances, hazardous wastes, petroleum products and wastes, and 
contaminated environmental media (including soils, sediments, surface water, and groundwater) 
might be present within the study area and could potentially result in impacts to human health 
and the environment during construction activities or long-term operation activities. The 
following summarizes the work elements for describing the affected environment, evaluating 
potential impacts, and developing mitigation measures. 


The hazardous materials analysis will identify properties in proximity to the project alternatives 
recognized to have hazardous materials issues associated with current or historical site 
activities or that might have documented releases to the environment. Types and locations of 
sites will be identified to evaluate potential impacts to construction, property ownership, and 
general public health and safety.  


2 GUIDING REGULATIONS, PLANS, AND POLICIES 


In addition to the relevant regulations considered in all environmental analyses, the following will 
also be considered:  


2.1 Federal 


• Federal Transit Administration Standard Operating Procedures No. 19, Consideration of 
Contaminated Properties including Brownfields, 2016 


• Federal Highway Administration (FHWA) Technical Advisory T6640.8A, 1987  


• Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), 
(42 United States Code [USC] 9601, et seq.) 


• Superfund Amendment and Reauthorization Act 


• Resource Conservation and Recovery Act of 1976 (RCRA), as amended (42 USC 6901, et 
seq.) 


• Clean Water Act (33 USC Section 1251, et seq.) 


• Toxic Substances Control Act (15 USC 2601-2629) 
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2.2 State 


• Dangerous Waste Regulations (Washington Administrative Code [WAC] 173-303) 
• Model Toxics Control Act (WAC 173-340) 
• Underground Storage Tanks (USTs) (WAC 173-360) 
• Sediment Management Standards (WAC 173-204) 


2.3 Local 


•  Development standards for abandoned landfills (Seattle Municipal Code [SMC] 25.09.240)  


3 STUDY AREA AND AREA OF EFFECTS 


For the analysis of hazardous materials, the study area will include the area within 0.125 mile 
(600 feet) of either side of the project footprint and area used for construction because potential 
impacts would likely be restricted to the immediate corridor of the alternatives. 


4 DATA NEEDS AND SOURCES 


Data needs for this resource include information on existing or relevant historical conditions or 
potential conditions of areas that will be affected by the physical improvements of the project, 
including station locations, staging areas, maintenance facilities, and alternatives. These data 
needs and sources are described in the following sections. 


4.1 Regulatory Database Evaluation 


The U.S. Environmental Protection Agency (USEPA) and Washington Department of Ecology 
(Ecology) develop and maintain databases to track the status of sites reported to have either a 
release of chemicals to the environment or a potential for release due to chemical handling 
activities. The databases identify each site location, the hazardous-material-related activity 
performed, and the status of regulatory follow-up performed to date. To complete the review of 
these records, the services of a professional environmental data retrieval service will be 
retained. The data sources will include the following environmental agency records:  


• Federal National Priorities List Site List 


• Superfund Program Comprehensive Environmental Response, Compensations and liability 
Act Information 


• Federal RCRA Information System 


• Washington State Confirmed and Suspected Contaminated Sites List 


• Washington State Hazardous Sites List 


• Washington State Independent Clean-up Reports List 
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• Washington State Landfill or Solid Waste Site Lists 


• Washington State Leaking UST Lists 


• Washington State Registered UST Lists 


The database information report will be reviewed to identify erroneous output and to track down 
missing information (usually associated with addresses). Sites will be categorized into two 
categories: sites with documented release and sites with potential release.  


Sites identified to potentially affect the project alternatives will be further evaluated and 
summarized by reviewing information included in the environmental database report provided by 
the database search service.  


4.2 Historical Use 


The objective of the historical use information review is to develop a history of the previous uses 
of properties within the study area and surrounding area that helps to identify the likelihood of 
past uses having led to environmental conditions that could potentially affect the environment or 
the project’s construction. Analysts will research the historical land use of the study area and 
adjacent properties to evaluate historical uses that are known to be associated with potentially 
contaminated sites. Historical records reviewed may include Sanborn Fire Insurance maps, 
aerial photographs, and local street directories, as necessary and available. 


4.3 Windshield Survey 


A visual windshield survey of properties within the study area and the surrounding area will be 
conducted to identify properties where hazardous materials may be present. The site 
examination will consist of observing the areas immediately surrounding project construction 
locations, visiting representative areas of the project, and visually assessing the areas within the 
study area for evidence of hazardous materials. The survey will identify visual evidence of past 
or current practices that could lead to soil impacts, groundwater contamination, or both. The site 
reconnaissance will be conducted by driving and walking the length of the project and visually 
identifying evidence of chemical containers or drums, large spills and leaks, distressed 
vegetation, and USTs or other hazardous material storage containers, as appropriate. All 
observations will be conducted from public areas or rights-of-way. 


5 AFFECTED ENVIRONMENT 


The Affected Environment section will characterize the existing conditions in the study area as 
affected by the known or suspected contaminated sites. The characterization will discuss the 
following topics: 


• General land use history 


• Physical environment characteristics that might impact the distribution, migration, and clean-
up of contamination 
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• Known or suspected contaminated sites 


• Summary of known or suspected contaminants and contaminated environmental media 


• Clean-up status for contaminated sites 


• Summary of possible presence of hazardous materials (e.g., asbestos, lead-based paint, 
and polychlorinated biphenyls [PCBs]) 


• Summary of conditions of former landfills located within the study area 


• Summary of regulatory and cleanup status of Superfund sites located within the study area  


• Map of locations of known or suspected contaminated sites in the study area 


A regulatory database query for a large linear project is expected to yield many sites within the 
study area that have a history of hazardous materials use or release to the environment. Based 
on the information collected, sites will be categorized into one of four site concern categories: 
high, medium, low, and minimal. The purpose of the site concerns analysis is to prioritize sites 
to determine the need for avoidance, remediation, or mitigation while considering associated 
impacts. The risk levels are defined as follows:  


• High. Sites that involve substantial contamination of large areas, including soil and 
groundwater, multiple contaminants, and might represent higher risk of further releases of 
hazardous materials to people or the environment, or that would be likely to involve high 
levels of regulatory approvals, or extensive or lengthy remediation activities that may create 
other impacts to the environment, or that could pose major delays to the development of the 
project.  


• Medium. Sites where the nature of potential contamination is known based on existing 
investigation data, the potential contaminants are not extremely toxic or difficult to treat, and 
probable remediation approaches are straightforward. 


• Low. Sites where the nature of potential contamination is known based on existing 
investigation data, and the sites are not expected to have notable impacts on the project due 
to their location; or where sites used hazardous materials but had no or only very small 
reported releases.   


These site concern levels will be recorded in the hazardous materials sites database and 
included in the historical hazardous materials sites summary tables and maps. Phase I 
environmental site assessments will be conducted for all High risk sites along the Preferred 
Alternative as part of the Draft EIS. If the Preferred Alternative is changed after the Draft EIS 
any new High risk sites along the modified Preferred Alternative will have Phase I environmental 
site assessments conducted during the Final EIS. Phase II environmental site assessments will 
be conducted where appropriate for the Preferred Alternative High risk sites as part of the Final 
EIS where site access can be obtained. 
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6 ENVIRONMENTAL IMPACTS ANALYSIS 


The impact analysis will assess the potential direct, indirect, and cumulative hazardous material 
impacts of the project alternatives, including the No Build alternative. The impacts analysis is 
divided into long-term operation impacts and short-term construction impacts. It will also 
address potential regulatory considerations as a result of the presence of hazardous materials, 
hazardous substances, hazardous wastes, or contaminated environmental media for the No 
Build Alternative and the build alternatives. The analysis will consider impacts to human health 
and the environment as a result of possible release of contaminants or alteration of contaminant 
migration pathways during construction activities, and effects of existing contaminated sites. 
The primary impacts of hazardous materials identified along the alternatives will affect 
construction, since potential releases might pose health and safety threats to the general public. 
The extent and type of contamination encountered at specific sites might help to determine 
project siting on a small scale to avoid potential long-term property ownership problems and 
avoid issues in construction staging areas. A general discussion of applicable regulatory 
requirements that result from hazardous materials issues will be provided.  


Investigation into available information for each documented contaminated site will provide a 
technical basis for decision-making as to whether potential long-term liability is balanced by the 
benefits to the community and the project as a whole.   


The impacts analysis would also include a discussion of the environmental benefits available if 
contaminated properties or Brownfields are utilized by the project. Where an alternative would 
acquire contaminated sites requiring extensive remediation or cleanup measures (high risk 
sites), the major elements of the plan would be described and evaluated in the EIS. Any 
properties needing substantial remediation actions may have additional environmental impacts 
due to the remediation measures themselves, and these activities would be noted. 


A qualitative discussion of hazardous materials used during operation for maintenance or other 
activities will be included. 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 
time or a farther distance but are still reasonably foreseeable. The analysis of indirect effects will 
discuss the potential results of redevelopment in station areas where the project alternatives 
could encourage transit-oriented developments or station area development on sites that may 
have past contamination.  


The analysis of cumulative effects will involve discussing trends as it pertains to hazardous 
materials and will review available information about past, present, and future projects to 
determine the potential for cumulative effects. 


7 MITIGATION MEASURES 


Potential impacts of hazardous materials will be controlled through project planning, design, and 
the application of required best management practices (BMPs) during construction and 
operation. Measures to avoid and minimize potential impacts of the alternatives will be 
incorporated as appropriate. Where impacts cannot be avoided or minimized, mitigation 
measures will be developed. BMPs including commitments to adhere to applicable regulations 
will be identified as part of the project. This includes measures for controlling hazardous 
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materials planned for use within the context of constructing, operating, and maintaining the light 
rail system. The project action would also include measures called for in remediation plans for 
acquired properties with contamination.   


The mitigation measures will describe potential mitigation for other identified impacts. The 
mitigation section will include the following:  


• Measures to avoid or minimize potential environmental impacts due to further releases of 
hazardous materials on sites where contamination has been identified (e.g., modification of 
alternative)  


• Measures to mitigate potential impacts to public health and the environment 


• Measures to mitigate construction and operation impacts 


8 PROPOSED FIGURES, MAPS, OR DATABASES 


The following figures and tables are anticipated to be produced in support of the hazardous 
materials analysis for the EIS and a technical appendix: 


• Database hazardous material sites summary table 


• Database hazardous material sites location map 


• Historical hazardous material sites summary table Historical hazardous material sites 
location map 


• Summary of potentially acquired properties identified as hazardous material sites (as 
background information for a technical memorandum)  


9 DOCUMENTATION 


For this resource, the following documentation will be developed: 


• An EIS section 


• A technical appendix providing additional documentation on research methods and results, 
tables, and geographic information system maps 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 


Potential remediation plans identified for contaminated properties would be evaluated by other 
EIS sections for other impacts to the environment. 
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1 INTRODUCTION  1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
the Historic and Archaeological Resources element the West Seattle to Ballard Link Extensions 3 
project Environmental Impact Statement (EIS). 4 


Resources investigated in this environmental element include districts, sites, buildings, 5 
structures, objects, and landscapes significant in American history, prehistory, architecture, 6 
archaeology, engineering, and culture. These resources are protected by a number of statutes 7 
and regulations at various government levels. 8 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 9 


In addition to the relevant regulations considered for all environmental analyses, the information 10 
in the following sections will also be considered: 11 


• The National Historic Preservation Act of 1966 (NHPA), as amended, Sections 101 and 106 12 


• Code of Federal Regulations (CFR) Title 36, Part 800, Protection of Historic Properties 13 


• U.S. Department of Transportation Act of 1966, Section 4(f)  14 


• American Indian Religious Freedom Act of 1978 15 


• Executive Order (EO) 13007 (access to and/or ceremonial use of sacred sites by Indian 16 
religious practitioner) 17 


• Revised Code of Washington (RCW) 27.53 (archaeological sites), 27.44 (Indian graves), 18 
and 76.09 (of information) 19 


• Washington State Department of Archaeology and Historic Preservation (DAHP) survey and 20 
inventory standards  21 


• City of Seattle’s Landmarks Preservation Ordinance (Seattle Municipal Code [SMC] 25.12) 22 


• National Register of Historic Places (NRHP) program bulletins, preservation briefs, and 23 
other guidelines 24 


Seattle Municipal Code 25.05.675, Specific Environmental Policies Section 106 of the NHPA, as 25 
amended, states that any federal or federally assisted project or any project requiring federal 26 
licensing or permitting must consider the action’s effects on historic properties listed in or 27 
eligible for listing in the NRHP. Regulations governing the Section 106 review process are 28 
contained in 36 CFR 800 “Protection of Historic Properties”.  29 


Historic properties include historic and prehistoric archaeological sites, districts, buildings, 30 
structures, and objects. Some historic properties can also be Cultural Landscapes or Traditional 31 
Cultural Properties if they meet the applicable criteria in National Register Bulletins 18 and 38, 32 
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respectively. Section 106 regulations require consultation with the State Historic Preservation 1 
Officer (SHPO), Native American tribes, other interested parties, and the public.  The 2 
regulations also encourage coordination with the environmental review process required by 3 
other statutes, including the National Environmental Policy Act (NEPA) and Section 4(f) of the 4 
U.S. Department of Transportation Act of 1966.  5 


Section 106 regulations require the federal agency (or agencies) to follow a five-step process for 6 
satisfying the Section 106 requirements:  7 


• Determine that the project is undertaking with the potential to affect historic properties 8 


• Identify interested and affected Native American tribes and other interested parties 9 


• Identify and evaluate potential historic properties for NRHP-eligibility 10 


• Assess whether the project will affect historic properties, and whether effects will be adverse 11 


• Consult with tribes, State Historic Preservation Officer (SHPO), and other interested parties 12 
to resolve adverse effects to NRHP-eligible historic properties 13 


Historic properties are identified in consultation with the SHPO and other consulting parties, and 14 
must qualify for listing in the NRHP by meeting specific criteria and standards of integrity (36 15 
CFR 60.4).  16 


Washington state laws include requirements related to archaeological sites. RCW 27.53 17 
(Archaeological Sites and Resources) prohibits unpermitted disturbance of archaeological sites, 18 
defined as a geographic locality in Washington that contains archaeological objects. RCW 27.44 19 
(Indian Graves and Records) and RCW 68.50 (Human Remains) require notification procedures 20 
and work stoppage in the event of a discovery of human remains.  21 


The City of Seattle’s Landmarks Preservation Ordinance (SMC 25.12) states that in order to be 22 
eligible for landmark designation a property must be at least 25 years old, possess integrity or 23 
the ability to convey its significance, and meet at least one of six criteria. Only the Seattle 24 
Landmarks Preservation Board can determine whether a property meets the criteria. A 25 
Certificate of Approval from the Board is required to alter or demolish a landmark.    26 


3 DATA NEEDS AND SOURCES 27 


Potential data needs and sources for this resource include:  28 


• Federal, state, and local lists and nomination forms of identified historic properties, including 29 
the NRHP, the Washington Heritage Register, online register lists for the King County 30 
Historic Preservation Program and the City of Seattle, and local landmark or historic 31 
designations DAHP predictive model for archaeological resources 32 


• Mapping of buildings, structures, objects, and districts in the area of potential effect (APE) 33 
by construction date from city directories, building permit files, and County tax assessor 34 
records 35 


• Light detection and ranging (LiDAR) imagery 36 
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• Methods and results of cultural resource reports for previous surveys conducted within or 1 
near the APE  2 


• Various sources and databases, including those maintained by DAHP and tribal cultural 3 
resource departments, regarding existing archaeological and historic resources in the 4 
project APE, including historical maps, photographs, ethnographic literature, and local 5 
histories  6 


• General Land Office Survey maps, and the files and site records of the Washington DAHP  7 


• Fire insurance maps, historical maps and photographs, and oral histories, including those on 8 
record with the University of Washington and public libraries  9 


• Project design drawings of alignments, stations, and related facilities 10 


• Models of archaeological potential, including DAHPs Statewide Predictive Model and any 11 
other applicable modeling.  12 


• Geotechnical information or other sources of information about subsurface conditions in the 13 
Project area 14 


• Consultation with Tribes and other interested parties such as local historic preservation 15 
groups.  16 


• Other technical reports prepared on behalf of the project, including, but not limited to, noise, 17 
vibration, visual/aesthetics, and geology. 18 


4 STUDY AREA AND AREA OF POTENTIAL EFFECTS 19 


The study area (also the Area of Potential Effects [APE] under Section 106) includes all areas 20 
where one or more of the alternatives could affect historic or archaeological resources. Federal 21 
Transit Administration (FTA), in consultation with DAHP and other consulting parties, 22 
determines the Section 106 APE, which becomes the study area for historic and archaeological 23 
resources for the alternatives evaluated in the EIS. The APE for each alternative is generally 24 
defined as an area within an adjacent tax parcels (or 200-foot buffer if parcels are very large) for 25 
at-grade and elevated sections; within an adjacent tax parcel above tunnel alignments; and 26 
within 200 feet of the boundaries of any station or other facility that is constructed as part of the 27 
project. In addition, based on consultation with DAHP and other parties, the APE has been 28 
expanded in the following locations: 29 


• Within one parcel of known demolition areas throughout the corridor. 30 


• In West Seattle, parcels on the south side of SW Nevada St. between 26th Ave. SW and 31 
30th Ave. SW, just north of the elevated alignment on SW Genesee St.  32 


• In SODO, at S Holgate St. and S Lander St., where some of the alternatives would 33 
reconstruct the roadway to cross over the existing and proposed future light rail alignments. 34 


• In Interbay, the area between 21st Ave. W and the shoreline, north of W Nickerson St. 35 
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• In Ballard, within 0.25 miles of the centerline of the proposed fixed bridge (Level 3 1 
Evaluation Alternative 2a) across Salmon Bay. 2 


Based on consultation, design refinements, and/or information from other environmental 3 
disciplines, the definition of the APE may be expanded or reduced where a more detailed review 4 
of potential effects indicates that a smaller or larger study area is appropriate. 5 


The Area of Direct Impact (ADI) consists of the anticipated horizontal and vertical limits of 6 
ground disturbance expected during construction. The ADI currently includes a 100-foot buffer 7 
from centerline of each alternative. The vertical ADI consists of the area that will be disturbed in 8 
constructing the project down to the depth of culturally sterile soils based on soil types, 9 
geomorphic setting, age of landforms, and modern disturbance. The maximum depth of ground 10 
disturbance might vary according to construction practice—deeper for excavation areas and 11 
shallower for at-grade construction, depending on the geomorphology of the landform where the 12 
project element occurs.  13 


A larger geographic area, generally consisting of the City of Seattle, will be discussed in the 14 
Affected Environment section to better understand the historical development pattern and the 15 
significance of buildings.  16 


5 AFFECTED ENVIRONMENT 17 


The description of the affected environment will include the following: 18 


• A description of the local and regional history to provide a context for understanding the 19 
development of the study area and for identifying historic properties. 20 


• A list of historic properties that have previously been determined to be eligible for the NRHP 21 
or  are City of Seattle Landmarks. 22 


• A list of properties that are recommended to meet the criteria of the NRHP or that could be 23 
considered City of Seattle Landmarks.  24 


• A map and a list of identified archaeological sites within the APE. The mapping will be 25 
redacted from public or generally distributed versions of the documentation.  26 


• A map or series of maps showing properties that are listed, determined eligible, or 27 
recommended eligible for listing in the NRHP or other registers.   28 


Information on cultural resources to be described in the Affected Environment section will be 29 
collected using the following background research and survey methods: archival research, 30 
historic resource field surveys, archaeological sensitivity mapping, archaeological survey, and 31 
identification of traditional cultural properties through consultation with Tribes and other 32 
interested parties. This information will be used by FTA and Sound Transit to determine 33 
resources listed or eligible for listing in the NRHP, the WHR and/or as Seattle Landmarks.  34 
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5.1 Archival Research 1 


To identify historic properties that had previously been identified as significant, information will 2 
be collected on the developmental history of the area, the historic districts, and the individual 3 
buildings, using sources listed above under “Data Needs and Sources”.  4 


5.2 Historic Resource Field Surveys  5 


5.2.1 National and State Register Eligibility 6 


To identify historic resources that are potentially eligible for listing in the NRHP or in state or 7 
local historic registers, the survey process will prepare Historic Property Inventory (HPI) forms 8 
for all properties within the APE that meet the NRHP criterion of being 50 years or older. This 9 
analysis assumes 2030 as the year of action because it is expected that any potential direct 10 
impacts will have occurred by that point in construction. Based on this, the survey will consider 11 
all properties within the APE that were built in 1980 or earlier. This work may be phased.  12 


The surveys will consider information for any properties that have been previously recorded in 13 
the DAHP historic property inventory database (WISAARD). In general, previous determinations 14 
by others can be the basis for a determination of eligibility, but federal agencies may make their 15 
own assessments regarding eligibility for the NRHP, and they may also augment existing 16 
information by others. Field surveys, information from local construction records, the County tax 17 
assessor records, city directories, and other archival information will be used to assess the 18 
historical integrity and significance of the properties. The newly evaluated properties will be 19 
added to the DAHP database with recommendations regarding their NRHP eligibility. Properties 20 
that were surveyed and inventoried over 5 years ago will be photographed, and the HPI entries 21 
will be updated and included in the survey. This information will be reviewed by Sound Transit 22 
and FTA and forwarded to DAHP for concurrence regarding eligibility. 23 


To determine the level of information to be contained in HPI forms used for NRHP 24 
determinations, Sound Transit and FTA will maintain ongoing coordination with DAHP and 25 
provide additional information as needed, such as project tours and photos. For example, for 26 
properties that may meet eligibility requirements in terms of age, but clearly lack other 27 
characteristics or integrity that would allow them to meet other requirements, the HPI form may 28 
include photos and a summary description, and briefly discuss the reasons why the property is 29 
not recommended as eligible. Greater levels of information will be developed for the properties 30 
that Sound Transit, FTA, and DAHP conclude have more apparent historic characteristics.  31 


The list of properties considered for their ability to meet NRHP and state criteria and local 32 
landmark eligibility requirements will be developed as a summary table attachment to the 33 
Historic and Archaeological Resources Technical Report. Any property identified as potentially 34 
meeting NRHP or state or local requirements will be described in the Affected Environment 35 
section of the report.  36 


5.2.2 Seattle Landmark Eligibility 37 


 The project team will develop lists of all properties that have the potential to meet local historic 38 
preservation criteria in the study area. In addition to allowing properties at least 25 years old to 39 
be eligible, the City’s SEPA ordinance requires landmark eligibility review for all properties that 40 
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are 50 years or older that could be demolished. Within Seattle, the analysis would identify 1 
properties within the APE that are 25 years or older by 2030, which places the year of historic 2 
significance at 2005. Buildings that would be directly altered or demolished as a result of the 3 
project would be evaluated for local landmark eligibility.  4 


The six criteria (SMC 25.12.350) are:  5 


• A. It is the location of, or is associated in a significant way with, a historic event with a 6 
significant effect upon the community, City, state, or nation;  7 


• B. It is associated in a significant way with the life of a person important in the history of the 8 
City, state, or nation;  9 


• C. It is associated in a significant way with a significant aspect of the cultural, political, or 10 
economic heritage of the community, City, state, or nation;  11 


• D. It embodies the distinctive visible characteristics of an architectural style, or period, or of 12 
a method of construction;  13 


• E. It is an outstanding work of a designer or builder;  14 


• F. Because of its prominence of spatial location, contrasts of siting, age, or scale, it is an 15 
easily identifiable visual feature of its neighborhood or the City and contributes to the 16 
distinctive quality or identity of such neighborhood or the City.  17 


Only the Seattle Landmarks Preservation Board can determine whether a property meets the 18 
criteria.   19 


5.3 Archaeological Sensitivity Mapping 20 


Research will be conducted to determine the soil types, geomorphologic setting, and age of 21 
landforms involved, as well as the extent of modern disturbance. Ethnographic place names, 22 
specifically the geographical data that T.T. Waterman prepared for the Puget Sound area in the 23 
1920s, will be included as part of the sensitivity mapping. The potential for encountering buried 24 
precontact, ethnographic, and historical archaeological sites will be established by this process 25 
to increase the likelihood that existing sites will be identified during reconnaissance. It is 26 
possible, however, that one or more subsurface sites might not be discovered before 27 
construction.  28 


Archaeologists will map the potential for prehistoric and historical archaeological sites to occur 29 
in the APE. They will gather information about environmental features, ethnographic place 30 
names, known archaeological resources, the historical shoreline, and the patterns of precontact, 31 
ethnographic, and historic use of the area. They will also overlay LiDAR imagery to display the 32 
cut and fill limits within this heavily urbanized setting. They will then study maps of the project 33 
alignments and conduct a vehicle reconnaissance. DAHP’s statewide archaeological probability 34 
map will be consulted, and a project-specific analysis of archaeological sensitivity will be 35 
developed to identify areas with a high potential for containing archaeological sites (known as 36 
high-sensitivity areas). Areas of apparent previous severe disturbance will be identified and 37 
classified as low-sensitivity areas. Examples of typical high-sensitivity areas include the 38 
following: 39 
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• Areas in the vicinity of water bodies, freshwater resources, and water body confluences, 1 
especially water bodies with anadromous fish runs 2 


• Areas on higher ground such as terraces above water bodies 3 


• High areas that provide protection, visibility, or both, such as bluff tops 4 


• Areas on General Land Office (GLO) plats or Sanborn Fire Insurance Maps that show 5 
historical land use with the potential to contact important archaeological deposits and 6 
features 7 


5.4 Archaeological Survey 8 


FTA, Sound Transit, and the project archaeologists will coordinate with DAHP and interested 9 
tribes to define a preliminary archaeology survey plan that will select locations for field surveys, 10 
favoring locations with high sensitivity for containing archaeological sites based on the 11 
archaeological sensitivity mapping and expectations for where intact archaeological deposits 12 
are likely. The methodology and archaeological survey plan will be provided for FTA, DAHP and 13 
tribal review. Survey locations will prioritize land that is publicly owned and in open land use to 14 
facilitate access, accessible ground surface, to allow the possibility of subsurface investigations 15 
(e.g. shovel tests, geoprobes/coring, mechanical trenching etc.). During development of the EIS, 16 
it is assumed access to private property for shovel probes or other archaeological survey field 17 
investigation will not be provided. The survey will also be informed by available design 18 
information, which will indicate the level or depth of construction or other ground disturbances 19 
that may occur as a result of the project alternatives. The plan will note areas identified for 20 
geotechnical investigations (such as geotechnical coring or vibracore borings), to identify 21 
landforms with the potential to contain intact archaeological deposits. The plan will be provided 22 
for review and comment by DAHP and interested tribes; after 30 days of review, the plan will be 23 
revised and finalized in response to comments received.  24 


An Inadvertent Discovery Plan (IDP) will be prepared as part of the early phases of project 25 
development to facilitate geotechnical investigations, ground water monitoring, and other early 26 
activities with a minimal ground disturbance footprint. The IDP will describe the protocols to be 27 
followed if intact archaeological resources or human remains are identified. 28 


5.5 Identification of Traditional Cultural Properties 29 


Consultation with Tribes and other traditional communities and groups will be used to gather 30 
data pertinent to identifying TCPs within the APE. Another method consists of research into 31 
ethnographic sources that discuss Indian place names, especially the geographical data that 32 
T.T. Waterman prepared for the Puget Sound area in the 1920s (Hilbert et al. 2001; Waterman 33 
1920).  34 


5.6 Determination of NRHP Eligibility   35 


Evaluation methods outlined in 36 CFR 800(c)(1) will be used to apply NRHP eligibility criteria to 36 
identified historic resources. To be considered a “historic property” (eligible for listing in the 37 
NRHP), a property must be at least 50 years of age (or be exceptionally important) and meet 38 
one or more of the National Park Service’s criteria for evaluation (36 CFR 60.4), listed below. 39 
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The quality of significance in American history, architecture, archaeology, engineering, and 1 
culture is present in districts, sites, buildings, structures, and objects that possess integrity of 2 
location, design, setting, materials, workmanship, feeling, or association, and: 3 


• that are associated with events that have made a significant contribution to the broad 4 
patterns of our history (Criterion A); or  5 


• that are associated with the lives of persons significant in our past (Criterion B); or 6 


• that embody the distinctive characteristics of a type, period, or method of construction, or 7 
that represent the work of a master, or that possess high artistic values, or that represent a 8 
significant and distinguishable entity whose components may lack individual distinction 9 
(Criterion C); or  10 


• that have yielded or may be likely to yield, information important in prehistory or history 11 
(Criterion D). 12 


FTA will make a determination of NRHP eligibility for each property. Sound Transit and FTA will 13 
then submit inventory forms to DAHP with a request for concurrence with FTA’s determinations 14 
on NRHP eligibility. 15 


For archaeological sites, integrity of location, materials, and association are generally most 16 
crucial. To address important research topics, archaeological deposits usually must be in their 17 
original location, retain depositional integrity, contain adequate quantities and types of materials 18 
in suitable condition to address important research topics, and have a clear association. 19 
Associations may be defined at different social scales (e.g., an activity area, a household, or 20 
institution) and across various temporal spans (e.g., brief or longer term). 21 


6 ENVIRONMENTAL IMPACT ANALYSIS 22 


The impact analysis will assess the potential direct, indirect, and cumulative historic and 23 
archaeological impacts of the project alternatives, including the No Build alternative. The 24 
impacts analysis is divided into long-term operation impacts and short-term construction 25 
impacts. The project would affect historic and archaeological resources if it changes the 26 
characteristics that qualify a historic property for inclusion in the NRHP or state or local 27 
registers. The first step in the analysis is to determine if any of the alternatives would have any 28 
effect, either permanently or during construction (including construction staging areas), on the 29 
property. The second step is to determine if the effect is adverse. An effect is adverse if it 30 
diminishes the integrity of the property’s historically significant characteristics. Examples of 31 
adverse effects include, but are not limited to, the following: 32 


• Demolition or alteration of the property 33 


• Alteration of the property’s setting 34 


• Introduction of visual, audible, or atmospheric elements that are out of character with the 35 
setting of the historic property 36 


• Physical encroachment upon an archaeological site. 37 
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6.1 Direct Impacts 1 


FTA will determine the anticipated adverse effects of project construction and operation on 2 
traditional cultural places, ethnohistoric and archaeological sites, and properties eligible for the 3 
NRHP ("historic properties") as well as resources listed or eligible for the City of Seattle 4 
Landmark list; adverse effects include demolishing or altering the property or its setting, 5 
including disturbance of an archaeological site. To determine the direct effects on historic 6 
resources, the following information will be used:  7 


• The location of project elements and proximity to historic properties, 8 
• Potential partial or complete acquisition and/or demolition of historic properties, 9 
• Construction methods and location,  10 
• Potential for vibration (short- or long-term) that could damage historic properties, 11 
• Potential for settlement that could damage historic properties, and 12 
• Potential changes to the visual setting that adversely affect the historic setting. 13 


The extent to which these effects may alter the integrity of the historic properties will be 14 
analyzed based on experience with previous similar projects and activities. If possible, 15 
alternatives will be designed to avoid or minimize impacts on historic and archaeological 16 
resources. To minimize impacts, best management practices appropriate to the proposed 17 
construction activity will be initially defined, and will be refined as the consultation process 18 
continues.  19 


Under Section 106, FTA anticipates making a determination of effect for each resource and for 20 
each alternative or option. In addition to providing documentation of its analysis and findings, 21 
FTA will provide a written request to DAHP to review and comment on FTA’s preliminary 22 
findings, and will request the SHPOs concurrence with a potential determination of effect for the 23 
project. The SHPO may concur with the determination of effect, or, as provided in Section 106 24 
regulations (36 CFR 800.5[b]), could suggest modifications or impose conditions so that 25 
adverse effects can be avoided and thus result in a “no adverse effect” determination. The lead 26 
federal agency will notify the Advisory Council on Historic Preservation (ACHP) in the case of an 27 
adverse effect, and may also request their participation in the consultation process. 28 


Changes to designated Seattle Landmarks require approval by the Landmarks Board. The 29 
following changes to a designated Seattle Landmark, or to a building or structure within a 30 
designated Landmark District, require a Certificate of Approval  before work can begin: 31 


• Any change to the exterior of any building or structure  32 


• Installation of any new sign or changes to existing signs  33 


• A change in the color the building or structure is painted  34 


• Any change in a public right-of-way or other public space, including parks and sidewalks, 35 
including but not limited to sidewalk displays and street lights  36 


• New construction  37 


• Demolition of any building or structure 38 
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• Changes to the interior that show from the street, and changes to the interior of some 1 
landmark buildings 2 


• Site alterations in some cases 3 


• A proposed new business or service or an expansion of current use in some cases 4 


• Other changes not listed here, as identified by the Landmarks Board. 5 


If an archaeological site eligible for listing on the NRHP is identified within the Study Area or 6 
APE, all efforts should be made to determine if the archaeological site can be avoided. Minimal 7 
archaeological investigations may be necessary to confirm the archaeological site boundary for 8 
proper avoidance (if it has not already been conducted). The project will have an adverse effect 9 
if archaeological sites that are eligible for the NRHP cannot be avoided by the project. 10 


6.2 Indirect Impacts 11 


Indirect effects are potential effects that would be caused by the project alternatives at a later 12 
time or a farther distance but are still reasonably foreseeable. For indirect effects, broader 13 
changes (such as changes in land use) that the project may cause will be identified and 14 
analyzed qualitatively, based primarily on the effects seen from previous similar projects. This 15 
analysis would include activities related to the project but not directly part of the project or 16 
known at the time of the analysis. Examples include transit-oriented development projects, 17 
mitigation or permit compliance activities to respond to other kinds of environmental impacts or 18 
permitting requirements (such as for stormwater management), or complementary activities that 19 
may be taken by others, such as street or trail improvement projects that enhance connections 20 
or access to the light rail project.  21 


6.3 Cumulative Impacts  22 


Cumulative effects are effects that result from the incremental impact of the proposed action 23 
when added to other past, present, and reasonably foreseeable future actions. The cumulative 24 
effects analysis will focus on the combined effects of the build alternatives with other projects 25 
that are anticipated to add to the effects on historic and archaeological resources in the study 26 
area. A listing of future anticipated projects will be developed as part of the general EIS 27 
documentation, and will include other land development or transportation projects planned or 28 
programmed within the project vicinity. 29 


7 MITIGATION MEASURES 30 


Potential impacts to historical and archeological resources will be controlled through project 31 
planning, design, and the application of required best management practices (BMPs) during 32 
construction and operation. Best management practices (BMPs) appropriate to the proposed 33 
construction activity will be initially defined, as well as refined as the Section 106 consultation 34 
process continues. Where impacts cannot be avoided or minimized, mitigation measures will be 35 
developed.  Typical mitigation measures that could be used include the following: 36 


• Modifying the undertaking through redesign, reorientation, or other similar changes 37 
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• Relocating the historic properties 1 
• Documenting buildings or structures that must be destroyed or substantially altered 2 
• Implementing data recovery of archaeological or architectural information and materials 3 
• Preparing a NRHP nomination for an archaeological site 4 
• Preparing a comprehensive ethnographic study 5 


Some typical measures include modifying the undertaking through redesign, reorientation, or 6 
other similar changes; relocating the historic properties; documenting buildings or structures that 7 
must be destroyed or substantially altered; and implementing data recovery of archaeological or 8 
architectural information and materials.  9 


Under Section 106, the product of consultation on effects and mitigation will be an agreement 10 
document (Memorandum of Agreement or Programmatic Agreement) that contains stipulations 11 
specifying measures to be implemented that will mitigate the adverse effects. 12 


7.1 Agency and Tribal Consultation 13 


Sound Transit and FTA will consult with the DAHP, City of Seattle, Native American tribes, and 14 
other interested parties (e.g., historic preservation groups) during the cultural resources 15 
investigations impact assessment, and mitigation development. FTA will lead consultation with 16 
DAHP and government-to-government consultation with federally recognized tribes. Sound 17 
Transit will lead consultation with the county, cities, interested parties and non-federally 18 
recognized tribes.  19 


Sound Transit and FTA will solicit information from the tribes about the presence of any known 20 
archaeological sites and TCPs that might be affected by future construction of the project. 21 
During consultation, Sound Transit and FTA will discuss with the tribal representatives’ 22 
protocols to protect culturally sensitive information from broad public distribution. If TCPs exist 23 
within the APE and interested tribes are concerned about maintaining the confidentiality of 24 
culturally sensitive information, then Sound Transit and FTA will not place information 25 
specifically identifying the resource in the EIS.  26 


7.1.1 Proposed Figures, Maps, or other Data 27 


• Maps of the APE, historic structures, and archaeological high-probability areas 28 
• Photos of historic resources, as appropriate 29 
• Figures showing impacts and/or proposed mitigation, as appropriate. 30 


8 DOCUMENTATION 31 


For this resource, the following documentation will be developed: 32 


• A preliminary archaeology survey plan to define areas proposed for initial archaeological 33 
surveys 34 


• An EIS section including a map of the APE, historic structures, and archaeological high 35 
probability areas 36 
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• A technical report, including sections on affected environment and impacts, with maps of the 1 
APE, maps of archaeological survey locations and probability areas; maps and tables of 2 
historic property locations and descriptions; maps, tables, and descriptions of properties 3 
reviewed for potential eligibility under the NRHP and local jurisdiction historic or landmark 4 
criteria; and adverse effects evaluations for eligible properties 5 


• Archaeological Site, Isolate or HPI forms (as submitted to DAHP’s database) 6 


• Records of all correspondence with DAHP, Tribes or other interested parties. 7 


9 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 8 


Data and findings developed in this analysis will be used for the Section 4(f) evaluation. 9 
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1 INTRODUCTION 1 


This Land Use Technical Analysis Methodology memorandum describes the methods that will 2 
be used to analyze land use impacts and mitigation for the West Seattle and Ballard Link 3 
Extensions project Environmental Impact Statement (EIS). 4 


Changes in transportation systems can influence changes in nearby land uses and local land 5 
use plans; these plans and their underlying zoning are controlled by local jurisdictions. The 6 
project can directly affect land use through property acquisition and conversion to a 7 
transportation use. Mobility improvements can also be a factor supporting greater levels of 8 
urban development. Regional plans and City of Seattle plans identify the need to facilitate the 9 
efficient use of land by using transit to connect urban activity centers, with transit and other 10 
multimodal system improvements offering a sustainable approach to meeting growing 11 
transportation demand. Adopted regional policy calls for focusing future growth in compact, 12 
walkable and transit-oriented communities, and prioritizing transportation investments to support 13 
transit-oriented densities and development. To accommodate the planned regional growth, 14 
Seattle’s urban village strategy plans to focus population and employment growth in the 24 15 
designated urban villages. A focus of the urban village strategy is to allow for more people to be 16 
close to public transit. Transit can act as a catalyst for development and/or redevelopment in 17 
station areas where jurisdictions have identified the need for greater density and a mix of land 18 
uses. The Land Use section will evaluate direct, indirect, and cumulative impacts to land use 19 
from operation and construction, and will present options to avoid, minimize, or mitigate 20 
potential adverse impacts. A technical appendix will further review the project’s land use 21 
compatibility and conformance with existing land use plans and policies.  22 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 23 


The following adopted regulations, plans, and policies will be reviewed. This list will be revised 24 
as new plans are adopted. 25 


2.1 Federal 26 


Federal Transit Administration (FTA) Circular C7050.1A - FTA Guidance on Joint Development. 27 
Rev. 1. December 29, 2016) 28 


2.2 State/Region 29 


• Washington State Growth Management Act (GMA) (adopted 1990, as amended) 30 


• Puget Sound Regional Council (PSRC) VISION 2040 [adopted 2009]; draft VISION 2050 31 
update in 2019; scheduled for adoption in 2020  32 


• PSRC Regional Transportation Plan (adopted May 2018) 33 


• PSRC Transportation 2040: Toward a Sustainable Transportation System (adopted May 34 
2010) 35 
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• Sound Transit Regional Transit Long-Range Plan (adopted December 2014) 1 


• Sound Transit 3, Regional Transit System Plan for Central Puget Sound (Sound Transit, 2 
June 2016)  3 


• Sound Transit Equitable Transit-Oriented Development (TOD) Policy (Board Resolution No. 4 
R2018-10) that addresses how the agency should consider potential for TOD development 5 
near transit facilities being planned and studied. The policy reflects requirements in Sound 6 
Transit 3 and Revised Code of Washington (RCW) 81.112.350 (the agency’s enabling 7 
legislation)  8 


• Sound Transit Real Property Excess, Surplus and Disposition Policy (Board Resolution No. 9 
R2013-30) 10 


2.3 City of Seattle 11 


• City of Seattle, Seattle 2035 Comprehensive Plan (adopted 2016, amended November 12 
2017) including applicable neighborhood plans: 13 


– Ballard/Interbay Northend Manufacturing & Industrial Center 14 


– Crown Hill Ballard 15 


– Delridge 16 


– Downtown 17 


– First Hill 18 


– Greater Duwamish Manufacturing Industrial Center 19 


– North Beacon Hill 20 


– Queen Anne (Uptown) 21 


– South Lake Union 22 


• West Seattle JunctionCity of Seattle, Generalized Zoning Map (April 2019)  23 


• Seattle Municipal Code Chapter 23.60A Seattle Shoreline Master Program Regulations and 24 
land use and zoning regulations (updated online July 2018)  25 


• Seattle Department of Transportation, Transit Master Plan: MOVE SEATTLE 10-Year 26 
Strategic Vision for Transportation (adopted February 2016)  27 


• Seattle Department of Transportation, Pedestrian Master Plan (adopted October 2017)  28 


• Seattle Department of Transportation, Bicycle Master Plan (adopted April 2017)  29 


• Seattle Department of Transportation, Freight Master Plan (adopted October 2016)  30 


• Seattle Department of Transportation, Move Ballard (adopted 2016) 31 
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2.4 Other Plans 1 


The adopted master plans for any major institutions within the study area will be used in the 2 
land use analysis. The adopted City of Seattle Shoreline Master Program will be reviewed and 3 
included in the land use analysis as applicable. The following City of Seattle Plans will also be 4 
reviewed: Ballard Final Urban Design and Transportation Framework Report (2016); North 5 
Delridge Action Plan (2018); Uptown Urban Design Framework (2015); South Lake Union Urban 6 
Design Framework (2010). 7 


3 DATA NEEDS AND SOURCES 8 


The following regional, city, county, and tribal governments will be the sources for the adopted, 9 
regional, city and county land use plans, sub area or neighborhood plans (as applicable), zoning 10 
and development regulations, geographic information systems (GIS), and existing land use 11 
patterns near the project corridor and station locations: 12 


• City of Seattle 13 
• Port of Seattle 14 
• King County  15 


Conceptual design drawings will be used, in combination with GIS maps, to display surrounding 16 
existing land uses and comprehensive plan land uses. The land use analysis will use 17 
information from other relevant EIS sections, such as acquisitions, displacements, and 18 
relocations; social resources, community facilities, and neighborhoods; economics; and visual 19 
and aesthetics resources. A portion of the indirect and cumulative impacts analysis will focus on 20 
the potential for station area development and TOD, based on land use and station area 21 
planning efforts conducted as part of the project and the TOD study. Planning efforts will include 22 
outreach to the local jurisdictions to determine their existing goals and policies governing 23 
redevelopment in station areas and possible additional future actions if a station were 24 
developed in a given location. 25 


4 STUDY AREA AND AREA OF EFFECT 26 


The land use study area for the EIS has a regional context but is primarily local, encompassing 27 
the jurisdictions within 0.5-mile from each of the alternatives. The area of effect for each 28 
alternative is 0.5-mile from the project footprint and area used for construction.  29 


5 AFFECTED ENVIRONMENT 30 


The affected environment discussion will describe existing land use patterns, adopted 31 
comprehensive plan designations, notable zoning designations, and other plans and policies 32 
relevant to a jurisdiction’s land use, as well as in-process plan or subarea plans within the study 33 
area. It will note regional urban centers and other locally designated activity centers connected 34 
by the proposed project. Local comprehensive plan land use designations can vary, so 35 
therefore, all land uses will be generalized into dominant land use categories to be presented 36 
consistently. General land use categories will be categorized to include: 37 
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• Single-family Residential: This designation is consistent for all jurisdictions. 1 


• Multi-family Residential: This designation will include all other types of residential uses 2 
except single family and zones explicitly designated as mixed use. 3 


• Commercial: This designation will include retail, commercial, and office uses. There is no 4 
distinction between neighborhood-type commercial and larger retail (“big box”). 5 


• Institutional/Public: This designation will include categorized institutions (such as hospitals 6 
and community colleges) and public facilities, except parks and open space. 7 


• Mixed Use: This designation will include areas specifically zoned Mixed Use.  8 


• Downtown Office: This designation will be used to identify downtown office space. 9 


• Downtown Harborfront: This will apply to the Downtown Harborfront area along Alaskan 10 
Way where the Seattle Waterfront project is located.  11 


• Parks and Open Space: This designation is consistent for all jurisdictions. 12 


• Industrial: This designation will include light and heavy industry.  13 


• Vacant Land: This designation shows vacant land and will include the respective 14 
comprehensive plan designation for the property. 15 


• Other: Additional atypical designations may be included where they do not fit into the above 16 
categories, such as farmland or Tribal lands. 17 


To accompany the discussion of land use plans, existing land use patterns will be summarized 18 
based on a property inventory from county assessor records, review of recent aerial 19 
photographs, and field reconnaissance. Recent and future land use trends will also be briefly 20 
described, including noting areas where local land use plans call for development patterns 21 
notably different from existing land uses. Information provided by respective jurisdictions will 22 
describe pending major public and private development activities proximate to stations. For 23 
example, the Housing Affordability and Livability Agenda (HALA) will be described where 24 
applicable as it relates to increased zoning capacity when affordable housing is provided by 25 
developers. 26 


The affected environment discussion will also describe the adopted plans, policies, and 27 
development regulations that will be evaluated for consistency with the project. This will include 28 
acknowledging plans under consideration by local jurisdictions. This information will be briefly 29 
summarized for the major plans and policies, with further detail in an Appendix.  Plans that have 30 
not been adopted or those that are speculative in nature may be reviewed and noted in the 31 
affected environment, where appropriate, but will not be assessed in the impact section or the 32 
Appendix. 33 
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6 ENVIRONMENTAL IMPACT ANALYSIS 1 


The impact analysis will assess the potential direct, indirect, and cumulative land use impacts of 2 
the project alternatives, including the No Build alternative. The impacts analysis is divided into 3 
long-term operation impacts and short-term construction impacts. The analysis will also 4 
summarize the consistency of the No Build and build alternatives with state, regional, and local 5 
plans and policies.  6 


The discussion of land use impacts will reference information provided in the acquisitions, 7 
displacements and relocations section regarding the potential conversion of land to a 8 
transportation use and will be closely coordinated with other EIS sections focused on the built 9 
environment such as transportation, economics, visual and aesthetic resources, neighborhoods, 10 
noise and vibration, and public services.   11 


Joint development (a public transportation project that integrally relates to, and often co-locates 12 
with commercial, residential, mixed-use, or other non-transit or transit development) will also be 13 
evaluated where included as part of the project. The level of analysis, and whether it is a direct 14 
or indirect impact, depends on the definition of the project alternatives, including the specific 15 
circumstances of the joint development and information available at the time the EIS is prepared 16 
(see also FTA Circular C7050.1A). There may also be circumstances where a Draft EIS may 17 
consider joint development as a potential option, and by the Final EIS, a more detailed proposal 18 
or concept for joint development may emerge as part of the Preferred Alternative. 19 


6.1 Direct Impacts  20 


Direct impacts include the effects of acquisitions and the conversions of property for the project. 21 
The change in land use to a transportation use will be presented in acres for each project 22 
alternative and discussed qualitatively. The direct impacts analysis will qualitatively consider the 23 
scale of land use conversion in terms of the effect on existing land use patterns and consistency 24 
with land use plans, within the context of the overall jurisdiction and identified comprehensive 25 
plan areas. The direct impacts analysis will consider the land use effects of project construction 26 
and the physical and operational characteristics of the alternatives. The analysis will consider 27 
proximity impacts of improved mobility, changes in parking, other changes in transportation 28 
conditions such as congestion or circulation; it will also consider factors such as visual, noise, 29 
and vibration impacts, to the extent that they would directly alter land use by impairing or 30 
preventing its primary function or a critical attribute.  31 


The methods for assessing consistency with adopted plans, policies, and regulations is provided 32 
in a separate section below.  33 


6.2 Indirect Impacts  34 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 35 
time or a farther distance, but are still reasonably foreseeable. Indirect impacts are potential 36 
changes in land use for reasons related to the project but not part of it, and that may occur 37 
separately or at another point in time. For a transit project, the most reasonably foreseeable 38 
source of change would be the potential development and/or redevelopment of land in the 39 
vicinity of stations. High capacity transit has the potential to support higher density or mixed-use 40 
developments, including high-density residential, commercial, and office-related uses. The 41 
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analysis will also address the later redevelopment of surplus properties, which may occur near 1 
stations and other areas near the project (such as construction staging areas).  2 


The discussion of indirect impacts will reference station area planning and other TOD) studies 3 
and planning efforts conducted within the study area surrounding station locations; these 4 
studies may incorporate analysis of land use and development potential, urban design studies, 5 
mobility assessments across multiple modes, economic and market assessments, housing 6 
affordability analysis, community amenities assessments, and other technical work necessary to 7 
inform and support decision-making on station siting and footprint. These studies may be 8 
performed by Sound Transit as part of the project, or by other parties and partners in delivery of 9 
the transit project. This analysis will encompass the work of all parties and acknowledge the 10 
distinctions between them. Applicable TOD study findings will be summarized in this section and 11 
TOD ratings for each station area will be provided.  12 


Sound Transit’s commitment to affordable housing as outlined in the TOD Policy will be 13 
summarized in the discussion of Agency TOD and may be reflected in supporting technical 14 
work; it is also an element of Sound Transit’s adopted policy on surplus property. 15 


6.3 Cumulative Effects 16 


The cumulative effects analysis will consider impacts on land use from other past, present, and 17 
reasonably foreseeable future actions, including other transportation or infrastructure projects 18 
and other land use actions or developments in the study area. Cumulative effects to land use in 19 
the study area could result from the following types of changes that may occur with or without 20 
the project: 21 


• Reduced or increased traffic congestion, pedestrian or bicycle activity, transit use, or 22 
parking, 23 


• A more urbanized character in the area, 24 


• Increased likelihood of redevelopment for underdeveloped properties, or 25 


• Increased demands for municipal public services and facilities. 26 


7 LAND USE CONSISTENCY WITH ADOPTED PLANS, 27 


POLICIES, AND DEVELOPMENT REGULATIONS 28 


This section provides information about the methods for assessing the project’s consistency 29 
with existing land use plans and policies. The project’s land use compatibility and consistency 30 
with existing land use plans and policies will be evaluated and compared to the plans listed in 31 
the Land use section’s Guiding Regulations, Plans, and/or Policies subsection, focusing 32 
primarily on plans and policies that are directly related to the project and the area of potential 33 
effect. Details of the consistency evaluation will be presented as an appendix to the land use 34 
section of the EIS. The EIS analysis will also discuss the status of regional transit projects as 35 
Essential Public Facilities, consistent with the definition of such facilities under the Growth 36 
Management Act. Where appropriate, the analysis will conclude with recommendations that 37 
could improve alternatives that would be inconsistent with regional and local plans, goals, and 38 
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policies, which could include alternative refinements and further coordination with the local 1 
jurisdictions.  2 


8 MITIGATION MEASURES 3 


Potential impacts to land use will be controlled through project planning, design, and the 4 
application of required best management practices (BMPs) during construction and operation. 5 
Measures to avoid and minimize potential impacts of the alternatives will be incorporated as 6 
appropriate. Where impacts cannot be avoided or minimized, mitigation measures will be 7 
developed. 8 


The analysis will identify measures that could mitigate direct, indirect or cumulative long term or 9 
construction period land use impacts associated with the project, after considering mitigation 10 
measures presented in other chapters such as transportation; acquisitions, displacements, and 11 
relocations; economics; visual aesthetic impacts; and noise and vibration.  12 


9 PROPOSED FIGURES, MAPS, OR OTHER DATA 13 


Tables:  14 


• Potential Land Use Conversion to Transportation-Related Land Use 15 


• Tables of Land Use Generalized Comprehensive Plan Use by Type within the Area of Effect 16 
and at the jurisdictional level 17 


• Summary Ratings of Station Areas Transit-Oriented Development Potential 18 


Figures: 19 


• Generalized comprehensive plan designations covering areas within the study area 20 


• Maps of existing land uses  21 


10 DOCUMENTATION 22 


A Land Use EIS section will be prepared to address environmental impacts, potential mitigation 23 
measures, and cumulative impacts. A land use appendix with supporting information, as well as 24 
more detailed plan and policy analyses, including an assessment of consistency with specific 25 
local and regional plans and policies, will be included. 26 


11 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 27 


The land use analysts will use GIS maps to display the existing land uses, zoning, and 28 
comprehensive plan designations of the study area, as drawn from the agencies with 29 
jurisdiction. This information will also support and use shared data sources with other analyses 30 
in the EIS such as economics; noise and vibration; social resources, community facilities and 31 
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neighborhoods; historic and archaeological resources; parks and recreational resources; and 1 
environmental justice. 2 
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1 INTRODUCTION  1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts of project-generated noise and vibration for the West Seattle and Ballard 3 
Link Extensions project Environmental Impact Statement (EIS). The Noise and Vibration section 4 
of the EIS will address how the project affects noise- and vibration-sensitive land uses and will 5 
present measures to avoid, minimize, or mitigate potential impacts related to construction and 6 
operation of the completed project.  7 


Noise and vibration analysis is generally performed in four steps: define the existing conditions, 8 
predict future noise and ground-borne vibration levels that will be generated by the project, 9 
identify impacts based on the appropriate criteria, and identify noise and vibration mitigation 10 
measures where required and considered reasonable and feasible according to Sound Transit 11 
and Federal Transit Administration (FTA) policy and state and local codes, where applicable.  12 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 13 


In addition to the relevant regulations considered for all environmental analyses, the following 14 
will also be considered: 15 


2.1 Federal 16 


• FTA Transit Noise and Vibration Impact Assessment (FTA Manual) (2018)Title 23 of the 17 
Code of Federal Regulations (CFR) Part 772, Procedures for Abatement of Highway Traffic 18 
Noise and Construction Noise 19 


2.2 State 20 


• Washington State Department of Transportation (WSDOT) Traffic Noise Analysis and 21 
Abatement Policy and Procedures (2011) 22 


• Maximum Environmental Noise Level, Chapter 173-60, Washington Administrative Code 23 
(WAC),  24 


2.3 Local 25 


• Sound Transit Light Rail Noise Mitigation Policy (Link Noise Mitigation Policy) (2004) 26 
• Seattle Municipal Code (SMC) Chapter 25.08, Noise Control 27 


The FTA criteria found in Transit Noise and Vibration Impact Assessment (2018) (FTA Manual) 28 
will be the primary noise and vibration criteria by which transit-related impacts are identified. 29 
The FTA Manual provides performance standards or thresholds for project elements, including 30 
light rail operations and associated ancillary and support elements, such as park and ride lots 31 
and operations and maintenance facilities. The FTA criteria should be used to consider highway 32 
elements of a transit project if: 33 
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1. FTA is the lead agency, 1 


2. The main purpose of the project is transit-related and not highway-related and 2 
alternatives considered do not include reconstructing or widening an existing highway, 3 
and 4 


3. No federal-aid highway funds are used for the project. 5 


Additional tools are used to predict other transportation noise sources, particularly for traffic 6 
noise. Projected traffic noise levels will be calculated using FHWA’s TNM, version 2.5. The 7 
FHWA traffic noise impact criteria defined in 23 CFR 772, Procedures for Abatement of 8 
Highway Traffic Noise and Construction Noise, and also identified in WSDOT Traffic Noise 9 
Analysis and Abatement Policy and Procedures will be used to evaluate traffic-related noise.  10 


For locations where potential noise or vibration impacts have been identified, mitigation 11 
measures will be considered and reviewed using Sound Transit’s Link Noise Mitigation Policy. 12 
State and local regulations applicable in the analysis of the project are typically applicable for 13 
noise generated by project construction, operations and maintenance facilities, park-and-rides, 14 
traction power sub-stations and other facilities. Noise regulations applicable in the analysis of 15 
these additional noise sources include Chapter 25.08 of the Seattle Municipal Code. 16 


3 DATA NEEDS AND SOURCES 17 


• Federal Highway Administration (FHWA) Traffic Noise Model (TNM), version 2.5 (U.S. 18 
Department of Transportation, 2004) 19 


• Plan and profile drawings of the right-of-way showing the alignment, special track work 20 
(switches), stations, park-and-rides, ancillary facilities, and roadway revisions 21 


• GIS data for land uses adjacent to the corridor—based on public sources of information on 22 
property type, supplemented by field reviews 23 


• Light rail operations plan, including factors such as operating hours, frequencies, and 24 
number of cars running at any given period 25 


• Traffic volumes and speeds for new and modified roadways under existing conditions, for 26 
the Build Alternative and the No Build Alternative, and for project-related changes in traffic 27 
patterns in the vicinity of the stations—to be provided by the traffic analysis 28 


• Geotechnical survey results—to be provided by the geotechnical engineer 29 


• Vehicle speed profile—to be provided by Sound Transit 30 


• Force density level data for the vehicles—based on data for the existing Sound Transit light 31 
rail vehicles  32 


• Soil vibration propagation characteristics—to be measured at test locations adjacent to the 33 
right-of-way  34 
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4 STUDY AREA AND AREA OF EFFECT 1 


The general study area for the noise and vibration analysis is defined in the FTA guidance 2 
manual, by source type. Chapter 4 of the manual contains the screening distances for noise 3 
sources and Chapter 6 contains the screening distances for vibration sources.  The actual study 4 
area will be based on the up to 700 feet on either side of the project alternatives where the 5 
potential for noise or vibration impacts exist based on a review of the proposed operational 6 
schedule, land use, topography, and existing noise levels.  7 


Traffic noise will be evaluated in areas with new or substantially modified roadways that result 8 
from the project. The study area includes noise-sensitive property in areas that could 9 
experience a project-related increase in traffic noise levels as defined by WSDOT. The final 10 
selection of the traffic study area will be based on noise modeling of future conditions. 11 


5 AFFECTED ENVIRONMENT 12 


The project corridor will be inspected for areas where noise and vibration-sensitive uses have 13 
the potential for noise and vibration impacts from  project operation or construction, including 14 
residences, hospitals, and institutional uses such as schools, libraries, and churches. The FTA 15 
guidance manual identifies the land uses that are considered noise or vibration sensitive for this 16 
analysis. Details on the FTA land use type categories are provided in Section 6. Most identified 17 
sensitive land uses will be sensitive to both noise and vibration. The exceptions include outdoor 18 
parks, which may be noise sensitive, depending on usage, but are not vibration sensitive, and 19 
vibration-sensitive equipment (such as MRI), which are not sensitive to airborne noise. 20 


Existing noise levels for potentially affected areas will include field monitoring as well as a 21 
review of other recent studies within the corridor. This effort involves reviewing existing data 22 
from previous studies, including other projects that Sound Transit, WSDOT, and others have 23 
developed in or near the corridor and where noise analyses were conducted. In addition, long-24 
term (approximately 24-hour or longer) and short-term (60 minutes) noise monitoring will be 25 
performed at representative locations along the corridor to establish ambient (background) 26 
conditions.  All noise measurement procedures will comply with the methods defined by the 27 
FTA, FHWA, and the American National Standards Institute (ANSI) S1.13-1983. All noise 28 
measurement equipment will meet the standards for an ANSI Type 1 sound measurement 29 
device and be capable of providing complete statistical analysis of the measured data. 30 
Photographs will be taken of all microphone placements during measurement periods. Local site 31 
characteristics affecting the transmission of noise will also be identified. 32 


The vibration monitoring program will consist of surface vibration propagation testing and short-33 
term ambient vibration measurements at representative locations with a priority given to where 34 
vibration-sensitive properties are proximate to project alternatives. Propagation testing 35 
measures how efficiently vibration travels through the earth and consists of dropping a heavy 36 
weight on to the ground surface and measuring the force imparted into the ground and the 37 
vibration response at sensors at several distances from the weight.  38 


Because existing environmental vibration is usually below human perception, a limited ambient 39 
vibration survey is sufficient even for a Detailed Analysis. Ambient vibration measurements will 40 
be completed at vibration-sensitive buildings such as research laboratories and near existing rail 41 
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lines. Additional limited ambient vibration measurements will be completed during vibration 1 
propagation testing to provide an existing baseline of vibration levels in the area.  2 


Ambient vibration measurements provide an existing baseline of vibration levels in the area. 3 
Additional vibration information and propagation characteristics will be derived using the 4 
measured propagation information from geological data prepared for the project.  5 


6 ENVIRONMENTAL IMPACTS ANALYSIS 6 


The impact analysis will assess the potential direct, indirect, and cumulative noise and vibration 7 
impacts of the project alternatives, including the No Build alternative. The impacts analysis is 8 
divided into long-term operation impacts and short-term construction impacts. 9 


6.1 Direct Impacts 10 


Noise and vibration impacts from the operation and construction of the build alternatives will be 11 
determined through noise and vibration modeling using the methods from the FTA and FHWA.  12 


6.1.1 Operations 13 


Transit Noise 14 


Existing measured noise levels will be used to predict the Ldn and peak-hour Leq for receivers 15 
used in the noise and vibration analysis. The Ldn is a 24-hour energy average noise level used 16 
in determining impacts where nighttime sensitive land use exists, such as residences, hotels 17 
and motels, and hospitals. The peak-hour Leq is used to determine noise impacts for 18 
institutional land use, such as schools, libraries, or churches. All noise levels will be A-weighted 19 
to account for the hearing response of humans and referred to as sound levels in decibels 20 
(dBA).  21 


The criteria in the FTA guidance manual (2018) are founded on well-documented research on 22 
community reaction to noise and are based on changes in noise exposure using a sliding scale. 23 
The amount of change in the overall noise environment that the transit project is allowed to 24 
make is reduced with increasing levels of existing noise. The FTA noise impact criteria group 25 
noise-sensitive land uses into the following three categories: 26 


• Category 1: Tracts of land where quiet is an essential element in their intended purposes. 27 
This category includes lands set aside for serenity and quiet, and such land uses as outdoor 28 
amphitheaters and concert pavilions, as well as National Historic Landmarks with significant 29 
outdoor use. Also included are recording studios and concert halls.  30 


• Category 2: Residences and buildings where people normally sleep. This category includes 31 
residences, hospitals, and hotels where nighttime sensitivity is assumed to be of utmost 32 
importance. 33 


• Category 3: Institutional land uses with primarily daytime and evening use. This category 34 
includes schools, libraries, theaters, and churches where it is important to avoid interference 35 
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with such activities as speech, meditation, and concentration on reading material. Places for 1 
meditation or study associated with cemeteries, monuments, museums, campgrounds, and 2 
recreational facilities can also be considered to be in this category. Certain historical sites 3 
and parks are also included.  4 


The Ldn is used to characterize noise exposure for residential areas (Category 2), and the peak 5 
1-hour Leq is used to evaluate effects from other noise-sensitive land uses such as schools, 6 
libraries, and other noise-sensitive daytime uses (Categories 1 and 3) during project operation. 7 
There are no FTA impact criteria for commercial uses, such as offices, retail, or restaurants. 8 


There are two levels of impact included in the FTA criteria. The interpretations of these two 9 
levels of impact are summarized below: 10 


• Severe: Project-generated noise in this range is likely to cause a high level of community 11 
annoyance. Noise mitigation must be considered for severe impacts unless there are 12 
extenuating circumstances that prevent mitigation. 13 


• Moderate: Project-generated noise in this range is considered to cause impact at the 14 
threshold of measurable annoyance. Mitigation should be considered at this level of impact 15 
based on project specifics and details concerning the affected properties. 16 


The FTA noise impact criteria are shown in Figure 1. The figure shows the existing noise 17 
exposure and the project noise exposure that would result in either a moderate or severe 18 
impact. The future noise exposure, which is not shown in the exhibit, would be the combination 19 
of the existing noise exposure and the additional noise exposure caused by the light rail project. 20 


Noise from light rail operations will be modeled using the methods described in the FTA Manual. 21 
Input to the model will include the following: 22 


• Measured reference noise levels of 79 dBA at 50 feet and 40 MPH on ballast and tie track 23 
for the Link light rail vehicles (based on measurements made in 2017). 24 


• Digital terrain in 5-foot-elevation contour intervals. 25 


• Plan and profile of the light rail alternatives and design options, including the locations of 26 
special track work, such as crossovers, where wheel impacts make a clicking noise. 27 
Measured data from similar switches and crossovers in Sound Transit’s system will be used, 28 
including measurements taken before noise-reducing modifications were provided, as 29 
needed. 30 


• Station locations, park-and-rides, and location of any at-grade gated crossing where warning 31 
bells would be used. 32 


• Proposed maximum speeds along each of the alternatives and design option routes. 33 


• Adjustments based on track type, including ballast and tie, embedded, retained cut, retained 34 
fill, and elevated. 35 


• Light rail operating plan, including the length and number of trains throughout the daytime, 36 
evening, and nighttime hours. 37 
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  1 


  2 


Figure 1. FTA Noise Impact Criteria 3 


 4 


Wheel squeal is possible on curves with a radius of less than 600 to 1,000 feet depending on 5 
the speed and type of trackway. Wheel squeal is not included in the noise model because 6 
Sound Transit has committed to reducing any potential wheel squeal by installing wayside 7 
lubricators on all curves in noise-sensitive areas with a radius of less than 600 feet, and 8 
preparing all curves for wayside lubricators that have a radius of between 600 to 1,000 feet.  9 


For this analysis, attenuation for the noise-reducing effects of ground coverage will not be 10 
included and front-line receivers will be assumed to have a line-of-sight view of the light rail 11 
route unless the route was in a retained cut below grade, directly shielding the receptor from the 12 
tracks, resulting in a more conservative methodology. This method is consistent with the FTA 13 
Manual. The predicted project-generated noise exposure at each noise-sensitive site will be 14 
compared to the FTA noise impact criteria corresponding to the existing noise exposure and the 15 
current use of each site. This comparison will identify the locations where moderate and severe 16 
noise impacts will be caused by the project and where noise mitigation should be evaluated.  17 
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6.1.2 Traffic Noise 1 


The traffic noise impact criteria against which the project traffic noise levels will be evaluated are 2 
taken from CFR Title 23, Part 772, Procedures for Abatement of Highway Traffic Noise and 3 
Construction Noise. The criterion applicable for residences, churches, schools, recreational 4 
uses, and similar areas is an exterior hourly equivalent sound level (Leq) that approaches or 5 
exceeds 67 dBA. The criterion applicable for other developed lands, such as commercial and 6 
industrial uses, is an exterior Leq that approaches or exceeds 72 dBA. The FHWA states that a 7 
substantial increase in traffic noise levels can also result in a noise impact. Finally, the FHWA 8 
allows the state departments of transportation to define the terms “approach” and “substantial 9 
increase” in their local regulations.  10 


WSDOT is responsible for implementing the FHWA regulations in Washington state. Under 11 
WSDOT policy, a traffic noise impact occurs if projected noise levels approach within 1 dB of 12 
the FHWA criteria; therefore, a residential impact occurs at 66 dBA Leq and a commercial 13 
impact occurs at 71 dBA Leq. WSDOT also considers a 10-dB increase in noise a substantial 14 
increase impact, regardless of the existing noise level. A summary of the FHWA noise 15 
regulations is provided in Table 1. 16 


Vibration 17 


The FTA vibration impact criteria are based on the maximum vibration level as a train passes. 18 
The FTA vibration thresholds do not specifically account for existing vibration because it is very 19 
rare that even substantial volumes of vehicular traffic including trucks and buses would generate 20 
perceptible ground vibration unless there are irregularities in the roadway surface such as 21 
potholes or wide expansion joints. For locations where there are existing trains or transit 22 
vehicles in the corridor, or portions of the corridor, the project will utilize the flowchart in Chapter 23 
6 of the FTA Guidance Manual (2018) to determine the effect of the existing vibration on the 24 
impact assessment. 25 


The FTA Guidance Manual (2018) provides two sets of criteria: one based on the overall 26 
vibration velocity level for use in a General Vibration Impact Assessment and one based on the 27 
maximum vibration level in any 1/3-octave band (the band maximum level) for use with a 28 
Detailed Vibration Assessment. This analysis will apply the Detailed Vibration Assessment 29 
criteria. The thresholds for use with the Detailed Vibration Assessments are shown in Figure 2. 30 
For the Detailed Assessment, the predicted vibration levels in terms of the 1/3 octave band 31 
spectra are compared to the curves shown in Figure 2 to determine whether there is impact and 32 
the frequency range over which vibration mitigation should be evaluated. Predicted impact 33 
occurs when any predicted spectral values exceed the applicable curve.  34 


The FTA interpretation of the curves presented in Figure 2 is given in Table 2. The VC-A 35 
through VC-E curves are used to specify acceptable vibration limits for sensitive equipment 36 
such as electron microscopes. The “Residential (Day)” curve is applied to institutional land uses, 37 
such as churches and schools and the “Residential (Night)” curve is applied to residential land 38 
uses. 39 


 40 
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Table 1. Noise Abatement Criteria (NAC) by Land Use Category 


Activity 
Category 


Activity Criteria in 
hourly Leq (dBA) 


Evaluation 
Location Activity Description 


FHWA 
NAC 


WSDOT 
NAC 


A 57 56 Exterior Lands on which serenity and quiet are of 
extraordinary significance 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 


Ba 67 66 Exterior Residential (single- and multi-family units) 


Ca 67 66 Exterior Active sport areas, amphitheaters, auditoriums, 
campgrounds, cemeteries, day care centers, 
hospitals, libraries, medical facilities, parks, 
picnic areas, places of worship, playgrounds, 
public meeting rooms, public or non-profit 
institutional structures, radio studios, recording 
studios, recreation areas, Section 4(f) sites, 
schools, television studios, trails, and trail 
crossings 


D 52 51 Interior Auditoriums, day-care centers, hospitals, 
libraries, medical facilities, places of worship, 
public meeting rooms, public or non-profit 
institutional structures, radio studios, recording 
studios, schools, and television studios 


Ea 72 71 Exterior Hotels, motels, offices, restaurants/bars, and 
other developed lands, properties, or activities 
not included in Activity Category A to D or F 


F -- -- -- Agriculture, airports, bus yards, emergency 
services, industrial, logging, maintenance 
facilities, manufacturing, mining, rail yards, 
retail facilities, shipyards, utilities (water 
resources, water treatment, electrical), and 
warehousing 


G -- -- -- Undeveloped lands that are not permitted  
a Includes undeveloped lands permitted for this activity category. 
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 1 


Figure 2. FTA Vibration Criteria for Detailed Assessment 2 


  3 
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 1 


Table 2. Vibration Criteria for Detailed Analysis 


Criterion Curve 
Maximum Lv 


(VdB)a Description of Use 


Workshop 90 Distinctly detectable vibration; appropriate to workshops 
and non-sensitive areas 


Office 84 Detectable vibration; appropriate to offices and non-
sensitive areas 


Residential day 78 Barely detectable vibration; adequate for computer 
equipment and low-power optical microscopes (up to 
20X) 


Residential night, 
operating rooms/ 
sensitive hospital 
equipment  


72 Vibration not detectable, but ground-borne noise might 
be audible inside quiet rooms; suitable for medium-
power optical microscopes (100X) and other equipment 
of low sensitivity 


VC-A 66 Adequate for medium- to high-power optical 
microscopes (400X), microbalances, optical balances, 
and similar specialized equipment 


VC-B 60 Adequate for high-power optical microscopes (1,000X) 
and inspection and lithography equipment up to 3 
micron-line widths 


VC-C 54 Appropriate for most lithography and inspection 
equipment to 1 micron detail size 


VC-D 48 Suitable in most instances for the most demanding 
equipment, including electron microscopes operating to 
the limits of their capability 


VC-E 42 The most demanding criterion for extremely vibration-
sensitive equipment 


a As measured in one-third-octave bands of frequency over the frequency range of 8 to 80 Hz. 


 2 


Some buildings, such as concert halls, recording studios, and theaters, can be particularly 3 
sensitive to vibration. Because of their sensitivity, these buildings usually warrant special 4 
attention during the impact assessment. Table 3 gives criteria for acceptable levels of ground-5 
borne vibration and ground-borne noise for various types of special buildings. 6 


 7 
 8 
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Table 3. Ground-borne Vibration and Noise Impact Criteria for Special Buildings 


Type of Building or Rooma 


Ground-borne Vibration 
Impact Levels for Frequent Eventsb 


(VdB re 1 micro-inch/sec) 


Ground-borne Noise 
Impact Levels for Frequent 


Eventsb 
(dB re 20 micro Pascals) 


Concert Halls 65 VdB 25 dBA 


TV Studios 65 VdB 25 dBA 


Recording Studios 65 VdB 25 dBA 


Auditoriums 72 VdB 30 dBA 


Theaters 72 VdB 35 dBA 
a If the building will rarely be occupied when trains are operating, then there is no need to consider 
impact. As an example, consider locating a commuter rail line next to a concert hall; if no commuter 
trains will operate after 7 p.m., then trains would rarely interfere with the use of the hall.  
b “Frequent Events” are defined as more than 70 vibration events per day; most transit projects fall into 
this category.  


 1 
Table 4 presents the ground-borne noise impact criteria for three different land use types. 2 
Category 1 land uses are buildings where low ambient vibrations are essential for interior 3 
operations, such as laboratories. These spaces are generally not sensitive to ground-borne 4 
noise and therefore no ground-borne noise criteria is applicable to these spaces. Limits for 5 
spaces particularly sensitive to ground-borne noise are covered in Table 3. 6 


Table 4. Ground-borne Noise Impact Criteria for Frequent Events 


Land Use Category 


Ground-borne Noise 
Impact for Frequent Eventsa 


(dB re 20 micro-Pascals) 


Category 1: Buildings where low ambient 
vibration is essential for interior operations 


N/Ab 


Category 2: Residences and buildings 
where people normally sleep 


35 dBA 


Category 3: Institutional land uses with 
primarily daytime use 


40 dBA 


a “Frequent Events” are defined as more than 70 vibration events of the same source per day; most rapid 
transit projects fall into this category. 
 
b N/A = not applicable. Vibration-sensitive equipment is generally not sensitive to ground-borne noise. 


6.2 Park-and-Rides, Maintenance Facilities, and Ancillary Facilities  7 


Noise related to fixed facilities, such as noise from transit operations within park-and-rides and 8 
noise from other project-related ancillary facilities such as power stations, is evaluated using 9 
both the FTA criteria and the local noise control ordinance, as applicable. Applicable local noise 10 
ordinances include the WAC and SMC Chapter 25.08, Noise Control. In addition, noise related 11 
to project construction will also be governed by the SMC. Most local jurisdictions have adopted 12 
the WAC noise regulations or have more stringent regulations. WAC noise regulations also 13 
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apply when no local regulations exist. In addition, noise related to project construction will also 1 
be governed by the local jurisdictions or the WAC, depending on where the construction is 2 
taking place and which criteria are most stringent. 3 


6.3 Washington State Noise Control Ordinance 4 


The WAC noise regulations are taken from Chapter 173-60, WAC, Maximum Environmental 5 
Noise Levels, 2000 (WAC, 2000). This noise control ordinance provides three different 6 
Environmental Designations for Noise Abatement (EDNA) based on land use, which can be 7 
summarized as residential, commercial and industrial for the purpose of this study. The 8 
ordinance is then written to define the maximum allowable noise level from one EDNA to 9 
another EDNA. For example, the noise caused by an industrial use, like the proposed project, 10 
must be less than 60 dBA at the closest residential property line, 65 dBA at the closest 11 
commercial use and 70 dBA at the closest industrial use. Table 5 provides the property line 12 
noise standards provided in the WAC. 13 


Table 5. Washington State Noise Control Regulation 


Source of Noise 


Maximum Allowable Sound Level (dBAa) 


Residential 
Receiver 


Commercial 
Receiver Industrial Receiver 


Residential 55 57 60 


Commercial 57 60 65 


Industrial 60 65 70 
a Between 10:00 p.m. and 7:00 a.m., the levels given above are reduced by 10 dBA for 
residential receiving property. 


 14 


In addition to the property-line noise standards listed in Table 5, there are exemptions for short-15 
term noise exceedance, including those outlined in Table 6, that are based on the minutes per 16 
hour that the noise limit is exceeded.  17 


Table 6. Washington State Exemptions for Short-Term Noise Exceedances 


Minutes Per Hour Ln Value 
Adjustment to Maximum 


Sound Level 


15 L25 +5 dBA 


5 L8.3 +10 dBA 


1.5 L1.5 +15 dBA 


6.4 Seattle Noise Ordinance  18 


The Seattle Municipal Code noise regulations are taken from Chapter 25.08, Noise Control. This 19 
noise control ordinance provides three different land use districts, defined by the receptor’s land 20 
use zone in accordance with the City of Seattle Land Use Code, Title 23:  21 
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• Residential District – includes all residential and NC1 zones   1 


• Commercial District – includes NC2, NC3, SM, SM-SLU, SM-D, SM-NR, C1, C2, DOC1, 2 
DOC2, DRC, DMC, PSM, IDM, DH1, DH2, PNM, and IB zones  3 


• Industrial District – includes IG1, IG2, and IC zones  4 


The ordinance defines maximum allowable exterior sound levels between properties based on 5 
the noise district of the source and receiving properties. For example, noise generated within an 6 
industrial noise district must be less than 60 dBA at any residential district property line, 65 dBA 7 
at commercial, and 70 dBA at any industrial. Table 7 provides property line sound level limits 8 
defined in the Seattle Noise Ordinance.   9 


Table 7. Seattle Municipal Code  10 


District of Sound 
Source 


Exterior Sound Level Limits (dBA, Leqa/Lmax) 


District of Receiving Property 


Residential Commercial Industrial 


Residential 55 / 70 57 / 72 60 / 75 


Commercial 57 / 72 60 / 75 65 / 80 


Industrial 60 / 75 65 / 80 70 / 85 
a Measurements for compliance should be at least 1 minute for constant sounds and at least 1 


hour for non-continuous sounds. 


The Seattle Noise Ordinance provides modifications to the exterior sound level limits outlined in 11 
Table 5, based on the time of day the source is active and quality of the sound generated: 12 


• Between the hours of 10 p.m. and 7 a.m. during weekdays, and between 10 p.m. and 9 a.m. 13 
on weekends and legal holidays, the exterior sound level limits are reduced by 10 dBA 14 
where the receiving property lies within a residential noise district. 15 


• For any sound sources that carry a pure tone component, the exterior sound level limits are 16 
reduced by 5 dBA. Electrical substations are exempt from this modification. 17 


6.5 Construction 18 


A general assessment of construction noise and vibration levels will be performed as described 19 
in Chapter 7, Noise and Vibration during Construction, of the FTA Manual. The city of Seattle 20 
has general exemptions for construction during daytime hours of 7:00 a.m. to 10:00 p.m, and 21 
has adopted the WAC code for noise control. Therefore, the construction noise level criteria will 22 
be taken from Maximum Environmental Noise Levels, WAC Chapter 173-60, as this is the most 23 
stringent noise control ordinance for construction activities. Vibration will be evaluated using the 24 
FTA recommended limits for construction vibration. 25 


The project alternatives and areas surrounding construction staging areas and stations will be 26 
investigated for noise- and vibration-sensitive land uses. Potential noise and vibration levels 27 
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from commonly used construction equipment will be predicted and compared to local 1 
regulations, ordinances, and guidelines governing construction noise and vibration. The noise 2 
and vibration prediction methods will follow the general assessment methods for construction 3 
analysis given in the FTA Manual with noise metrics that can be used to compare with the WAC 4 
noise control ordinance. The potential noise and vibration impacts will be identified based on 5 
local regulations, ordinances, and FTA guidelines.  6 


Existing noise and vibration levels will be characterized at potentially sensitive receivers, or at 7 
representative receivers along the alignment, to provide a point of comparison with the noise 8 
and vibration levels that may be experienced during construction.  9 


6.5.1 Noise 10 


Construction noise is exempt from the WAC noise limits, except at residential land uses during 11 
nighttime hours (10 p.m. to 7 a.m.). If construction is performed during nighttime hours, the 12 
contractor must still meet the WAC noise level requirements presented in Tables 5 and 6 or 13 
obtain a noise variance from the governing jurisdiction. Additional allowances are provided in 14 
the Seattle Noise Ordinance for construction activities, raising the permissible levels shown in 15 
Table 7 by 25 dB for construction equipment, changing the daytime limits are enforced between 16 
7 a.m. and 10 p.m. on weekdays and 9 a.m. and 10 p.m. on weekends and legal holidays. 17 
Maximum permissible sound levels for haul trucks on public roadways are limited to 86 dBA for 18 
speeds of 35 miles per hour (mph) or less, and 90 dBA for speeds over 35 mph when measured 19 
at 50 feet (Chapter 173-62, WAC). These allowed sound level limits during construction are 20 
summarized in Table 8. 21 


Table 8. Seattle Municipal Code  22 


District of Sound 
Source 


Hourly Sound Level Limits for Construction Sites (dBA, Leqa/Lmax) 


District of Receiving Property 


Residential Commercial Industrial 


Residential 80 / 95 82 / 97 85 / 100 


Commercial 82 / 97 85 / 100 90 / 105 


Industrial 85 / 100 90 / 105 95 / 110 
a Measurements for compliance should be at least 1 minute for constant sounds and at least 1 


hour for non-continuous sounds. 


Sounds created by backup alarms are exempt, except between 10 p.m. and 7 a.m. when “beep-23 
beep” backup alarms are essentially prohibited by the WAC in urban areas and would be 24 
replaced with smart back-up alarms, which automatically adjust the alarm level based on the 25 
background level or switch off back-up alarms and replace with spotters. This criterion is 26 
included because, just like noise from construction activities, noise from backup beepers would 27 
exceed the WAC nighttime criteria, even with the allowable exceedance, at large distances from 28 
the construction site. 29 


Sound emissions in excess of the Seattle Noise Ordinance require a noise variance from the 30 
City of Seattle. 31 
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6.5.2 Vibration  1 


Construction vibration will be analyzed for both potential damage to structures and annoyance. 2 
For potential vibration effects during construction, the FTA’s recommendation on vibration levels 3 
is used because there are no state, county, or city vibration regulations.  4 


The parameter normally used to assess potential construction vibration effects to structures is 5 
the peak particle velocity (PPV), which is the maximum velocity recorded during a particular 6 
event, such as from a jack-hammer. The FTA’s recommended limits for construction vibration 7 
for four building categories are: 8 


• Reinforce concrete, steel, or timber: 0.5 inches per second (in./sec) PPV 9 
• Engineered concrete and masonry: 0.3 in./sec PPV 10 
• Nonengineered timber and masonry buildings: 0.2 in./sec PPV 11 
• Buildings extremely susceptible to vibration damage: 0.12 in./sec PPV 12 


Annoyance from ground-borne noise and vibration is generally not an issue because of the 13 
short-term duration of most construction activities. However, potential annoyance or interference 14 
with sensitive activities from ground-borne noise and vibration due to construction will be 15 
evaluated generally applying the criteria for operations in Tables 3, 4, and 5. Ground-borne 16 
noise and vibration from tunnel muck and support trains shall meet the FTA criteria for 17 
operations. The type of land use, nature of construction activities, time of day and period of 18 
exposure (short term vs. long term) for other construction ground-borne noise and vibration will 19 
also be considered in the impact analysis.  20 


6.6 Indirect Impacts 21 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 22 
time or a farther distance but are still reasonably foreseeable. Typical project sources for noise 23 
or vibration will be addressed through the direct long-term or construction impacts analysis, but 24 
the indirect impact assessment will consider a qualitative assessment of station area transit-25 
oriented developments or street/transit system improvements that others may undertake in 26 
support of the light rail project. 27 


6.7 Cumulative Impacts 28 


For noise, the long-term impact analysis is already cumulative in nature because it considers 29 
the existing noise levels when determining the noise impact threshold for each receiver. This 30 
approach takes into account the noise from existing surrounding facilities, such as highways or 31 
local streets. The development of future projects, including future transportation facilities or 32 
services independent of the proposed light rail project, would have the potential to alter 33 
cumulative noise levels. As a result, the noise analysis will examine area trends as it related to 34 
noise and other potential projects occurring in the vicinity of the proposed project to qualitatively 35 
evaluate the potential for cumulative long-term noise impacts.  36 


Cumulative construction noise impacts could also occur if the light rail project and other 37 
construction projects occur at the same time. A qualitative analysis will address other projects 38 
that could result in cumulative construction noise impacts.  39 
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For vibration, if existing vibration levels are negligible, cumulative impacts are expected to be 1 
represented by the direct impact of light rail project operation. There are likely few opportunities 2 
for other projects or activities to result in a cumulative vibration effects. However, the analysis 3 
will qualitatively discuss and evaluate the possibility of cumulative impacts. 4 


7 MITIGATION MEASURES 5 


Potential impacts to resources due to noise will be controlled through project planning, design, 6 
and the application of required best management practices (BMPs) during construction and 7 
operation. Measures to avoid and minimize potential impacts of the alternatives will be 8 
incorporated as appropriate. Where impacts cannot be avoided or minimized, mitigation 9 
measures will be developed. 10 


In 2004, the Sound Transit Board adopted the Sound Transit Noise Mitigation Policy, (Motion 11 
M2004-08). This policy was designed to provide guidance on the analysis and mitigation of 12 
noise impacts associated with Link light rail projects. Mitigation measures to address noise and 13 
vibration impacts from light rail construction and operations will follow Sound Transit mitigation 14 
policy. General specifications for each of the recommended operational mitigation measures will 15 
be presented and the resulting reduction in noise or vibration levels will be predicted. Mitigation 16 
measures at the source will be the preferred means of mitigation. After the implementation of 17 
source treatment measures, the use of path measures (between the source and receiver), such 18 
as noise walls, will be the preferred method of mitigating noise impacts. Receiver mitigation will 19 
be the final method implemented. Under the Sound Transit Link Noise Mitigation Policy, 20 
mitigation measures will be considered for all noise or vibration impacts. 21 


It is also important to note that during final design, all impacts and mitigation measures will be 22 
reviewed to verify predictions. If at that time it is discovered that mitigation can be achieved by a 23 
less costly means or that the noise impact would not occur even without mitigation, then the 24 
mitigation measure may be modified or eliminated. 25 


Sound Transit has employed several operational measures to minimize noise and vibration 26 
levels. The analysis will list the measures that Sound Transit already practices as part of the 27 
project.  28 


Some mitigation measures for vibration can affect the noise generated by the light rail vehicles 29 
operating on an at-grade track or aerial structure. Therefore, the recommendations for vibration 30 
mitigation will be coordinated with the noise analysis so that such effects can either be avoided 31 
or accounted for. 32 


Mitigation measures for addressing potential noise and vibration impacts from project 33 
construction will also be described. 34 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 35 


The EIS section will include maps indicating the affected noise and vibration-sensitive receivers 36 
and the locations where recommended mitigation measures will be provided. 37 
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9 DOCUMENTATION 1 


For this resource, the following documentation will be developed: 2 


• EIS Noise and Vibration section. 3 


• Noise and Vibration Technical Report: The report will include tables and maps of noise and 4 
vibration-sensitive receivers identified by description, alignment, and civil station number. 5 
The tables will provide predicted noise and vibration levels from the project, indicate levels 6 
of impacts, recommend mitigation for each affected receiver, and show predicted noise and 7 
vibration levels after mitigation. 8 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 9 


Data gathered on noise and vibration will be used in the following analyses: 10 


• Section 4(f)  11 
• Section 6(f) and Recreation and Conservation Office (RCO) 12 
• Historic and Archaeological Resources  13 
• Park and Recreational Resources  14 
• Environmental Justice  15 
• Land Use 16 
• Social, Community, and Neighborhoods  17 
• Ecosystem Resources  18 


11 REFERENCES 19 


Federal Transit Administration (FTA). 2018. Transit Noise and Vibration Impact Assessment 20 
Manual (FTA Manual). FTA Report No. 0123. Office of Planning and Environment. September 21 
2018. 22 


Sound Transit. 2004. Sound Transit Light Rail Noise Mitigation Policy. Motion 2004‐08.  23 


WSDOT. 2011. Traffic Noise Analysis and Abatement Policy and Procedures. 24 


Federal Highway Administration (FHWA) Traffic Noise Model (TNM), version 2.5 (U.S. 25 
Department of Transportation, 2004) 26 


Title 23 of the Code of Federal Regulations (CFR) Part 772, Procedures for Abatement of 27 
Highway Traffic Noise and Construction Noise 28 
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1 INTRODUCTION 1 


This Park and Recreational Resources Technical Analysis Methodology memorandum details 2 
the methods for completing the Park and Recreational Resources element of the West Seattle 3 
to Ballard Link Extension project Environmental Impact Statement (EIS). For the purposes of 4 
this analysis, park and recreational resources will be defined to include the following facilities: 5 


• Federal, state, King County, Port of Seattle, and City of Seattle parks, playgrounds, 6 
recreation centers, and other public recreation facilities, such as golf courses and pools 7 


• Designated public open spaces, greenbelts, and street open space corridors 8 


• Recreational trails 9 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 10 


Regulations, plans, and policies that will be followed for this resource include the following: 11 


• Section 4(f) of the U.S. Department of Transportation Act of 1966 (23 Code of Federal 12 
Regulations [CFR] 774) 13 


• Federal Highway Administration Section 4(f) Policy Paper, 2012  14 


• Section 6(f) of the 1965 Land and Water Conservation Fund Act (36 CFR 59) 15 


• Washington State Recreation and Conservation Office (RCO) Grant Manual 16 


• City of Seattle Council Bill Number 111606, Ordinance Number 118477 17 


Comprehensive plans, park plans, or equivalent planning policy/documents for local jurisdictions 18 
including: 19 


• King County Comprehensive Plan, Parks, Open Space and Cultural Resources Element 20 
(King County, 2017)  21 


• King County Open Space Plan: Parks, Trails and Natural Areas (King County, 2016)  22 


• City of Seattle Comprehensive Plan, Parks and Open Space Element (City of Seattle, 23 
2017a)  24 


• City of Seattle Parks and Open Space Plan (City of Seattle, 2017b)  25 
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3 DATA NEEDS AND SOURCES 1 


Data will be collected from the City of Seattle; the Port of Seattle; King County; Washington 2 
State Parks; the National Park Service; and RCO. The following information will be collected for 3 
each resource, as available: 4 


• Name and owner 5 
• Mapped boundaries 6 
• Site acreages  7 
• Amenities 8 
• Physical layout of the facilities (location of specific uses and activities) 9 
• Resource type and function  10 
• Level of use of the facility 11 
• Primary facility users 12 
• Unique features, characteristics, or values of the facility 13 
• Access to the site 14 
• Funding sources for purchase of the site or development of the facilities  15 
• GIS parks and recreation maps from local jurisdictions and from County assessor’s data 16 
• GIS trails mapping 17 


In addition to this site-specific information, current park and trail plans will be collected and re-18 
viewed to identify plans for proposed new park development or existing facility expansions or 19 
improvements. 20 


The initial data collection task will be supplemented by a site reconnaissance of each facility to 21 
field-confirm the data collected and to photograph relevant features, and follow-up discussions 22 
with Seattle Parks and Recreation staff to collect additional pertinent information. 23 


The analysis will also use conceptual design and construction plans for the proposed 24 
alternatives necessary to define the project footprint, construction area and possible proximity 25 
effects. 26 


The project team will coordinate with other environmental impacts analyses conducted for the 27 
EIS.  The Parks and Recreation section in the EIS will include information from Acquisitions, 28 
Displacements and Relocations; Visual Resources; Noise and Vibration; Land Use; 29 
Transportation, Ecosystems, and Section 4(f)/6(f)/RCO, to develop the analysis of potential 30 
impacts. 31 


4 STUDY AREA AND AREA OF EFFECT  32 


The primary study area will include the areas within the ownership boundaries of existing and 33 
planned parks, recreation sites, dedicated open space areas, and adjacent public rights-of-way 34 
used for access to these facilities within 250 feet (about one block) of the project footprint and 35 
area used for construction and 0.5 mile from each station. It is possible that parks and 36 
recreation resources outside of the study area may experience effects, and these factors would 37 
be considered in the Parks and Recreation section based on the findings for other topic areas 38 
such as transportation, land use, noise and vibration, visual resources, or ecosystems.  39 
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5 AFFECTED ENVIRONMENT 1 


The Affected Environment section of the EIS will summarize the inventory information, including 2 
mapping, limited narrative discussion of the resource, and tables describing the characteristics 3 
of each of the parks and recreation facilities identified in the study area. Proposed or planned 4 
parks or recreational facilities will be described if specific locations are identified in a 5 
jurisdiction’s or agency’s park or recreation plan, or if a specific property has been purchased for 6 
park or recreational development. Aspects of recreation areas that will be described include the 7 
nearest WSBLE segment and station(s), the size of the site, recreational facilities and uses, 8 
location of recreational uses within the site, access locations for the site, and any unique 9 
characteristics of the site that enhance its use or experience as a recreational site.  The 10 
Affected Environment discussion will also note funding sources for resources if they include 11 
restrictions on conversion such as Land and Water Conservation Fund (6(f)), RCO, and 12 
Forward Thrust. Forward Thrust was a King County works program which financed capital 13 
improvements in King County, including purchase, creation, and improvement of parks. Section 14 
4(f), 6(f) and RCO considerations will be discussed in a separate section. Cross-references will 15 
be made as necessary to the Section 4(f), Section 6(f) and RCO Evaluation. 16 


6 ENVIRONMENTAL IMPACTS ANALYSIS 17 


The impact analysis will assess the potential direct, indirect, and cumulative parks and 18 
recreation impacts of the project alternatives, including the No Build alternative. The impacts 19 
analysis is divided into long-term operation impacts and short-term construction impacts. The 20 
impacts analysis for the Parks and Recreation section will evaluate all aspects of the project that 21 
will likely affect the use or enjoyment of existing and planned parks and recreation resources.  22 
Impact information will describe any impacts to parklands that are sufficiently adverse to 23 
possibly be considered significant and may be presented in a table.   24 


6.1 Direct Impacts 25 


Direct impacts are primarily where the project footprint, construction or operation impacts parks 26 
and recreation resources, including the resource’s features, access or functions.  Direct impacts 27 
will be characterized by long term impacts, which include permanent changes to the resources 28 
resulting from the development of the light rail project or its operations, and temporary 29 
construction impacts.   30 


Long term direct impacts would include any parks and recreation land permanently converted to 31 
project use, and changes to the amenities, activities and experiences for the resource, such as 32 
from changes in noise levels, visual conditions, parking, or access.  Construction or temporary 33 
effects would include potential short-term effects to park or recreational properties, such as 34 
construction easements, construction staging areas, access, or other construction vicinity 35 
effects that may physically alter the resources or impact their functions.   36 


If the alternatives would impact a park, park boulevard, or open space owned by the City of 37 
Seattle, the parks analysis will determine if there is a reasonable and practical alternative as 38 
specified in Ordinance Number 118477. 39 
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6.2 Indirect Impacts 1 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 2 
time or farther distance but are still reasonably foreseeable. Examples of such impacts include 3 
changes in surrounding land uses and resulting increases in noise, air pollution, or visual quality 4 
that could substantially diminish or affect the specific park or recreational facility, their access or 5 
character. Benefits to parks and recreational resources could also occur if the project would 6 
provide better access to these resources. The indirect impacts analysis will consider the indirect 7 
impact findings from other environmental topic areas of the EIS. 8 


6.3 Cumulative Impacts  9 


This analysis will review potential cumulative effects on parks and recreation resources resulting 10 
from other past, present or reasonably foreseeable future actions that could impact the 11 
resources, either directly or indirectly.  This could include other transportation projects or other 12 
planned developments or land use changes occurring in the area.  The list of cumulative 13 
projects will be included as an appendix to the EIS. 14 


7 SECTION 4(F) AND SECTION 6(F)/RCO EVALUATIONS 15 


Potential Section 4(f) and Section 6(f)/RCO impacts may be discussed in a separate 4(f) and/or 16 
6(f)/RCO evaluation or included in this chapter, depending on the extent of the effects and 17 
agreed document format with the federal lead agency. If a separate Section 4(f) and/or Section 18 
6(f)/RCO section is prepared, the parks chapter may include cross-references to them, briefly 19 
note any potential impacts subject to further evaluation under Section 4(f) or Section 6(f)/RCO 20 
or include a brief summary of the Section 4(f) and/or Section 6(f)/RCO evaluation.  21 


8 MITIGATION MEASURES 22 


Potential impacts to parks and recreation resources will be controlled through project planning, 23 
design, and the application of required best management practices (BMPs) during construction 24 
and operation. Measures to avoid and minimize potential impacts of the alternatives will be 25 
incorporated as appropriate. Where impacts cannot be avoided or minimized, mitigation 26 
measures will be developed.  27 


Potential mitigation measures will be developed in conjunction with the owner of the resource 28 
and could include replacement park or recreational property, replacement or new park or 29 
recreational facilities, financial compensation, or measures identified for resources in other EIS 30 
sections (e.g. visual and aesthetics, air quality, ecosystems, noise and vibration, and 31 
transportation).  32 


As identified in Ordinance Number 118477, if City of Seattle owned park and recreation property 33 
would be impacted, mitigation would include the City receiving exchange land or a facility of 34 
equivalent or better size, value, location and usefulness in the vicinity, serving the same 35 
community and the same park purposes. 36 
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9 PROPOSED FIGURES, MAPS, OR OTHER DATA 1 


The Park and Recreational Resources section will include maps showing existing and planned 2 
park, open space, and recreational resources in the study area. The maps will also show the 3 
alternatives and will identify temporary and permanent impact areas. 4 


10 DOCUMENTATION 5 


A Park and Recreational Resources EIS section will be prepared. An appendix with supporting 6 
information will be included, as necessary.  7 


11 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 8 


Data gathered on park features, funding, and description of park impacts will be used in the 9 
Section 4(f) and Section 6(f)/RCO evaluations. Information on potential park impacts will also be 10 
used to inform development of the Environmental Justice, Social Resources, Community 11 
Facilities, and Neighborhoods, Noise and Vibration, and Visual sections. 12 


12 REFERENCES 13 


City of Seattle. 2017a. City of Seattle Comprehensive Plan. Adopted 2016, Amended August 14 
2017.  15 


City of Seattle. 2017b. City of Seattle Parks and Open Space Plan. Final Plan. August 2017.  16 


Federal Highway Administration. 2012. Section 4(f) Policy Paper. Available at: 17 
http://environment.fhwa.dot.gov/4f/4fpolicy.asp. July 20, 2012.  18 


King County. 2016. King County Open Space Plan: Parks, Trails and Natural Areas 2016 19 
Update. Final. Department of Natural Resources and Parks, Parks and Recreation Division. 20 
Available at: 21 
https://www.dropbox.com/s/2m9qtcdfrl3yneu/King%20County%20Open%20Space%20Plan%2022 
2016%20Update_Full.pdf?dl=0. Adopted June 2016.  23 


King County. 2017. King County Comprehensive Plan. Available at: 24 
https://www.kingcounty.gov/depts/executive/performance-strategy-budget/regional-25 
planning/king-county-comprehensive-plan/2016Adopted.aspx. Adopted 2016, amended 26 
December 2017.  27 


Washington State Recreation and Conservation Office (RCO). Various dates. Grant manuals. 28 
Available at: http://www.rco.wa.gov/doc_pages/manuals_by_number.shtml. 29 
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1 INTRODUCTION 1 


This public services technical analysis methodology memo briefly describes the methods that 2 
will be used to prepare the Public Services section for the West Seattle and Ballard Link 3 
Extensions project Environmental Impact Statement (EIS).  4 


The Public Services section will identify and document potentially significant impacts of the 5 
proposed project alternatives on schools, solid waste service, hospitals, and emergency 6 
services of police, fire, and medical emergency response. 7 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 8 


There are no specific regulations guiding the methodology for the public services analysis.  9 


3 DATA NEEDS AND SOURCES 10 


Agencies, groups, and individuals will be contacted for information on project area public 11 
services as well as recent crime statistics as available. Sources of information include the 12 
following: 13 


• City of Seattle fire and police departments, the Washington State Patrol, and the King 14 
County Sheriff’s Office 15 


• City of Seattle planning and/or neighborhood departments and housing and human services 16 
departments 17 


• Seattle Public Utilities Garbage Division office, landfill, and transfer station staff; [list relevant 18 
jurisdiction] Solid Waste Services, and representatives of commercial and residential solid 19 
waste haulers (e.g., U.S. Disposal and Seattle Disposal/Northwest Waste Industries) 20 


• Representatives of study area hospitals and health care facilities in Seattle 21 


• Seattle Public Schools 22 


• Project analysis for the transportation, acquisitions and relocations, energy, noise and 23 
vibration, social and community facilities, utilities, and land use disciplines. 24 


4 MAPPING 25 


Geographic information system (GIS) data layers using information compiled from study area 26 
jurisdictions will be used to map facilities that are within the study area. Facilities to be mapped 27 
include: 28 


• Federal facilities and state and local court buildings 29 
• School district properties and schools 30 
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• Private schools 1 
• School district bus routes 2 
• School district walking/biking routes 3 
• Community colleges and universities 4 
• City of Seattle and King County emergency operations centers 5 
• Fire stations 6 
• Hospital locations 7 
• Primary police precincts and stations  8 
• Sanitary landfill and transfer station locations 9 
• Other government facilities such as post offices and detention centers 10 


5 USE OF EXISTING DOCUMENTATION AND INFORMATION 11 


Existing documentation and information, including those listed below, will be used to help 12 
prepare the Public Services section. In a number of cases, data may only be available only at 13 
the city or county boundaries or by service districts, rather than only within the project’s study 14 
area.  Anticipated documents to be reviewed:  15 


• Local comprehensive and neighborhood plans (in coordination with Land Use and Social 16 
Impacts technical analysis efforts) 17 


• Strategic plans, master plans and capital facility plans for local public school districts, 18 
colleges and universities and other public educational facilities. This would include a listing 19 
of their facilities and adopted plans such as safe routes to schools 20 


• Hospital and health care facility master plans 21 


• Other environmental documentation (e.g., EIS, Environmental Assessment [EA], and SEPA 22 
checklists) for recently proposed or completed projects along or near the proposed project 23 
alternatives 24 


• A summary of annual crime statistics according to the National Uniform Crime Reporting 25 
Program, by project segment and existing Park-and-Ride and transit centers, supplemented 26 
by crime statistics from local police precincts within the study area. 27 


6 FIELD RECONNAISSANCE 28 


After examining maps, collecting and reviewing existing data sources, and contacting local 29 
agencies and other individuals, the analysts will conduct field visits within the study area to 30 
identify and confirm public services facilities that might be affected temporarily during 31 
construction or permanently by the project. The list of potentially affected properties is being 32 
developed as part of the analysis of acquisitions and displacements. 33 


7 STUDY AREA AND AREA OF EFFECT 34 


The study area will be the area 0.5 mile from the project footprint and area used for 35 
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construction. The area of effect may vary depending on the type of public services involved and 1 
on other impacts but is typically within or immediately adjacent to the project alternatives’ 2 
footprint.   3 


8 AFFECTED ENVIRONMENT 4 


The EIS will map and describe the public service providers, indicate the type of service for each 5 
provider, its approximate service areas, and the primary characteristics or activities performed 6 
within the study area. 7 


9 ENVIRONMENTAL IMPACTS ANALYSIS 8 


The analysis will assess the potential direct, indirect, and cumulative public service impacts of 9 
the Project alternatives, including the No Build alternative. The impacts analysis is divided into 10 
long-term operation impacts and short-term construction impacts. Factors evaluated for public 11 
services and safety include the following:  12 
 13 
• Medical, police, and fire protection access and emergency response times 14 


• Solid waste pick-up and disposal (e.g. substantially delaying or altering pick up or routes), 15 
especially during construction 16 


• School bus and walk/bike routes  17 


• Effects such as displacement or change in access to other government facilities such as 18 
postal service and detention centers 19 


• Demand for public services 20 


The EIS will also provide a qualitative assessment of safety and security trends. As applicable, 21 
the assessment will include potential safety and security concerns related to crime rates for the 22 
existing area and population, and the extent of serious crimes by type. Locations of facilities 23 
with unique security concerns, such as government buildings and large public gathering spaces, 24 
will be identified.   25 


Other environmental conditions identified through parallel project technical analyses and reports 26 
(e.g., Utilities, Transportation; Energy; and Acquisitions, Displacements, and Relocations) will 27 
also be used to analyze potential impacts to public services.  28 


9.1 Direct Impacts 29 


The assessment of potential direct impacts during construction and operation will focus primarily 30 
on where the development of the project will alter properties or facilities related to the provision 31 
of public services, or where the project would alter safety conditions.  This analysis would also 32 
identify locations where project alternatives would physically or functionally modify access to 33 
public facilities, such as schools and other community facilities, or routes used for the delivery of 34 
medical, fire, and police emergency services, solid waste pickup and disposal, and postal 35 
delivery.  The analysis will also include an assessment of safety and security issues and 36 
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operating procedures during construction and operation for the light rail alternatives, which 1 
includes safety and security in the station areas, along the alignment, in and around park-and-2 
ride facilities, and for passengers at the stations and on the trains.  The analysis will identify 3 
whether there would be a notable change in demand for services as a result of the project. 4 
Measures to minimize security issues will be identified. Finally, the analysis will also examine 5 
areas where the EIS transportation analysis indicates the potential for substantial delay or 6 
congestion on major public service or emergency response routes because of increased traffic 7 
due to the project.  8 


9.2 Indirect Impacts 9 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 10 
time or farther distance from the project, but which are still reasonably foreseeable. The 11 
discussion of indirect impacts will be qualitative. For example, many of the areas where station 12 
alternatives are proposed already have local plans encouraging higher density mixed use 13 
development than currently exists. Local jurisdictions may choose to alter zoning or create 14 
opportunities for increased density within station areas, which would result in an increased need 15 
for public services. 16 


9.3 Cumulative Impacts 17 


Cumulative impacts to public services will be identified in qualitative form, based on a review of 18 
past, present, and reasonably foreseeable future projects in the area. The analysis will review 19 
available transportation information to qualitatively assess if future actions, in combination with 20 
the project, have the potential to result in additional impacts to public services or public safety. 21 


10 MITIGATION MEASURES 22 


Potential impacts to public services will be controlled through project planning, design, and the 23 
application of required best management practices (BMPs) during construction and operation. 24 
Measures to avoid and minimize potential impacts of the alternatives will be incorporated as 25 
appropriate. Where impacts cannot be avoided or minimized, mitigation measures will be 26 
developed. 27 


After analyzing potential impacts, the Public Services analyst will work with the project team and 28 
service providers to identify measures to minimize or mitigate direct and indirect impacts on 29 
affected public services. Measures to minimize security issues will be described and will comply 30 
with all federal, state, and local regulations through project planning, design, and the application 31 
of existing systems, procedures, and BMPs. The EIS analysis will list these features included as 32 
part of the project, followed by a listing of any potential mitigation measures to address impacts 33 
that may not be addressed through existing best practices alone.   34 


11 PROPOSED FIGURES, MAPS, OR OTHER DATA 35 


Maps of the build alternatives with public facility locations will be included in the EIS section. 36 
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12 DOCUMENTATION 1 


A Public Services EIS section will be prepared. An EIS appendix or technical memo 2 
summarizing detailed data may also be prepared if needed. 3 


13 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 4 


Data gathered for public services that help low-income or minority populations, or serve a 5 
particular component of the community, may be used by the Social or Environmental Justice 6 
sections.  7 


14 REFERENCES  8 


None. 9 
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1 INTRODUCTION 1 


This Section 4(f) Evaluation Technical Analysis Methodology memorandum describes the 2 
methods that will be used to prepare the Section 4(f) evaluation for the West Seattle and Ballard 3 
Link Extensions project Environmental Impact Statement (EIS).  4 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 5 


In addition to general National Environmental Policy Act (NEPA) regulations, guidelines, and 6 
policies applicable to all EIS chapters, the Section 4(f) chapter will comply with the following 7 
requirements:  8 


The purpose of 23 Code of Federal Regulations (CFR) 774 is to implement 23 United States 9 
Code (U.S.C.) 138 and 49 U.S.C. 303, which were originally enacted as Section 4(f) of the 10 
Department of Transportation Act of 1966 and are still commonly referred to as “Section 4(f).” 11 
The regulation states that U.S. Department of Transportation (USDOT) agencies, including the 12 
Federal Transit Administration (FTA) and the Federal Highway Administration (FHWA), may not 13 
approve the use of: 14 


… a significant publicly-owned park, recreation area or wildlife and waterfowl 15 
refuge or any significant historic site, unless there is no feasible and prudent 16 
alternative to the use of land from the property and the action includes all 17 
possible planning to minimize harm to the property resulting from the use. 18 


In accordance with 23 CFR 774.13, there are exceptions to this requirement for historic 19 
transportation facilities in certain circumstances; archeological sites that are on or eligible for the 20 
National Register of Historic Places (NRHP) when important chiefly because of what can be 21 
learned by data recovery; designations of Section 4(f) properties are made, or determinations of 22 
significance are changed, late in project development; temporary occupancies of land that are 23 
so minimal as to not constitute a use within the meaning of Section 4(f); projects for the federal 24 
lands transportation facilities; certain trails, paths, bikeways, and sidewalks; and, certain 25 
transportation enhancement activities, transportation alternatives projects, and mitigation 26 
activities. 27 


A 4(f) property must be open to the public and owned by a public entity, unless it is a historic 28 
property. Historic properties generally must be eligible for listing in the NRHP. 29 


A use is generally defined as a transportation activity that permanently or temporarily acquires 30 
land from a Section 4(f) property, or that substantially impairs the important activities, features 31 
or attributes that qualify the property as a Section 4(f) resource. The types of uses include: 32 


• Permanent use – when a Section 4(f) property is acquired outright for a transportation 33 
project.  34 


• Temporary Occupancy – when there is temporary use of property that is adverse in terms of 35 
Section 4(f)'s preservationist purpose.  36 
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• Constructive Use – when the proximity impacts of a transportation project on a Section 4(f) 1 
property, even without acquisition of the property, are so great that the activities, features 2 
and attributes of the property are substantially impaired.  3 


FHWA issued a “Section 4(f) Policy Paper” (July 2012) providing guidance on Section 4(f) that 4 
the FTA generally follows. In August 2016, FTA’s Office of Environmental Programs issued 5 
standard operating procedure (SOP) No. 18, Section 4(f) Evaluations, which provides guidance 6 
to clarify FTA roles and responsibilities, recommends timing of Section 4(f) processes in 7 
conjunction with NEPA, and improves understanding of the Section 4(f) process. The SOP 8 
outlines a series of steps in the Section 4(f) process, acknowledging that there may be 9 
circumstances where a step-wise procedure is not followed, in order to allow flexibility and 10 
efficiency in the process. The steps are as follows: 11 
 12 
• Identify Section 4(f) properties in the vicinity of the project. 13 


• Identify the official(s) with jurisdiction for the Section 4(f) properties. 14 


• Determine whether there is a use of a Section 4(f) property. 15 


• Determine whether the physical incorporation of Section 4(f) land into the transportation 16 
project qualifies as a de minimis impact. 17 


• Determine whether a Section 4(f) exemption applies. 18 


• Identify whether there are feasible and prudent avoidance alternatives to each use of a 19 
Section 4(f) property. 20 


• If there are no feasible and prudent avoidance alternatives, (1) identify all possible planning 21 
to minimize harm and (2) conduct a least overall harm analysis. 22 


• Review by DOI and/or any federal agency with an encumbrance. 23 


• Legal sufficiency review. 24 


• Approval of Section 4(f) analysis. 25 


3 DATA NEEDS AND SOURCES 26 


The Section 4(f) evaluation will coordinate with the findings of the Section 106 process (which 27 
identifies NRHP-eligible historic properties and assesses project effects to them), and data 28 
gathered during the parks and recreational resources analysis. The evaluation of Section 4(f) 29 
resources requires coordination with the official with jurisdiction1 over the property to discuss the 30 
significance of the property and probable effects. If the official determines that a site is not 31 
significant for purposes of Section 4(f), Sound Transit will request written documentation to that 32 
                                                 
 
1 The officials with jurisdiction for historic sites are the SHPO or, if the property is located on tribal land, the Tribal 
Historic Preservation Officer (THPO). The ACHP can also be involved in consultation; the officials with jurisdiction for 
public parks, recreation areas, and wildlife and waterfowl refuges are the officials of the agency or agencies that own or 
administer the property. 
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effect from the official, and the documentation will be included in the Section 4(f) evaluation. 1 
Sites that are not significant are not Section 4(f) properties. For sites that are significant, further 2 
analysis to determine whether there will be a Section 4(f) use will be completed. 3 


The Section 106 process, including its related documentation, coordination, and agreements, 4 
will be used to support the Section 4(f) evaluation of potential uses of historic resources, 5 
including historic buildings, archaeological sites, or traditional cultural properties. Findings of 6 
effect through the Section 106 process will also inform findings regarding the type of use that 7 
could occur. This includes coordination with the State Historic Preservation Officer (SHPO) at 8 
the Washington State Department of Archaeology and Historic Preservation (DAHP), as well as 9 
tribal governments, the Advisory Council for Historic Preservation (ACHP), and other parties 10 
who may choose to participate in the Section 106 process, such as local historic preservation 11 
officers.  12 


Public agencies (including schools) can also own or operate Section 4(f) properties. 13 
Correspondence will be solicited from these agencies and summarized in the Section 4(f) 14 
evaluation and provided in an appendix. Agencies that may be contacted or require coordination 15 
for the parks, recreation, and wildlife/nature refuges element of the Section 4(f) evaluation 16 
include: 17 


• Federal agencies 18 


– U.S. Fish and Wildlife Service (USFWS) 19 


– National Marine Fisheries Service (NMFS) 20 


– U.S. Department of Interior (USDOI) 21 


– National Park Service (NPS) 22 


– ACHP 23 


– Affected tribes 24 


• State agencies 25 


– Washington State Parks and Recreation Commission 26 


– DAHP 27 


– Washington Department of Fish and Wildlife (WDFW) 28 


– Washington Department of Natural Resources (DNR) 29 


– Washington Recreation and Conservation Office 30 


– Washington State Department of Social and Health Services (DSHS) 31 


• Local jurisdictions and agencies 32 


– King County 33 


– City of Seattle 34 


– Port of Seattle 35 


– Seattle Parks and Recreation 36 


– Seattle Public Schools 37 
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4 STUDY AREA AND AREA OF EFFECT 1 


The study area for the Section 4(f) evaluation includes both: 2 


• The Area of Potential Effects for cultural and archaeological resources established by the 3 
Section 106 process; and 4 


• The study area that is used for the park and recreational resources analysis (250 feet 5 
around alternatives, construction staging areas, and ancillary facilities and 0.25 mile around 6 
stations).  7 


5 IMPACTS ON SECTION 4(F) RESOURCES 8 


The analysis will assess the potential Section 4(f) uses of the project alternatives, including the 9 
No Build alternative. Under Section 4(f), a use can be permanent, temporary or constructive. 10 
Permanent use would acquire or incorporate all or part of a Section 4(f) property as part of the 11 
transportation facility. 12 


Temporary use occurs, according to Section 4(f), when the project temporarily occupies any 13 
portion of the resource (typically during construction), and it substantially impairs the resource. 14 
FTA can allow a Section 4(f) exception under the following conditions: 15 


• Duration must be temporary, i.e., less than the time needed for construction of the project, 16 
and there should be no change in ownership of the land; 17 


• Scope of the work must be minor, i.e., both the nature and the magnitude of the changes to 18 
the Section 4(f) property are minimal; 19 


• There are no anticipated permanent adverse physical impacts, nor will there be interference 20 
with the protected activities, features, or attributes of the property, on either a temporary or 21 
permanent basis; 22 


• The land being used must be fully restored, i.e., the property must be returned to a condition 23 
which is at least as good as that which existed prior to the project; and 24 


• There must be documented agreement of the official(s) with jurisdiction over the Section 4(f) 25 
resource regarding the above conditions (§774.13). 26 


Constructive, or indirect, use can occur when the project is near the Section 4(f) resource and 27 
has effects that substantially impair the protected activities, features or attributes of a property.  28 


Direct and temporary use impacts will be based primarily on the findings of the Park and 29 
Recreational Resources and Historic and Archaeological Resources elements of the EIS. 30 
Constructive use will be based on the findings of a number of relevant elements of the EIS, 31 
including the following: 32 


• Acquisitions, Displacements, and Relocations  33 
• Land Use 34 
• Noise and Vibration 35 
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• Air Quality 1 
• Transportation 2 
• Visual and Aesthetic Resources 3 
• Park and Recreational Resources 4 
• Historic and Archaeological Resources 5 


If applicable, the net benefit to Section 4(f) resources will be considered where improved access 6 
and/or fulfilling local recreational development plans or enhancing the historical context of the 7 
resources outweigh the relative impacts of the project. 8 


5.1 De minimis Section 4(f) Impact 9 


FTA can approve a transportation de minimis impact of a Section 4(f) property if, after 10 
considering any measures to minimize harm, it results in either: 11 


• A Section 106 finding of no adverse effect or no historic properties affected on a historic 12 
property, or 13 


• A determination that the project would not adversely affect the activities, features or 14 
attributes qualifying a park, recreation area or refuge for protection under Section 4(f). 15 


A de minimis impact finding takes into account any mitigation or enhancement measures that 16 
would be implemented, including design measures to avoid or reduce impacts.  17 


For public parks or recreation properties, a de minimis impact finding requires written 18 
concurrence from the agency with jurisdiction over the property, such as a city or county parks 19 
department. There must also be an opportunity for public notice and comment. For historic and 20 
archaeological sites, a de minimis impact finding requires FTA to determine that there will be 21 
“no adverse effect” to an NRHP-eligible property during the Section 106 process. Before making 22 
a de minimis finding on a historic or archaeological site, FTA must send a written notice to the 23 
SHPO. If the SHPO concurs or does not object, FTA may proceed with a de minimis finding. 24 
The Section 106 process includes public review and consultation with Native American tribes 25 
and other interested parties. 26 


When FTA has made a de minimis determination, the project is not required to analyze 27 
avoidance alternatives for that Section 4(f) property. 28 


5.2 Procedures and Documentation For Potential Use of a Section 29 


4(f) Resource 30 


When a project’s Section 4(f) impact would be greater than de minimis, FTA must consider 31 
whether there are feasible and prudent alternatives that would avoid the impact. As defined in 32 
the Section 4(f) regulation, an alternative is feasible if it can be built as a matter of sound 33 
engineering judgment. An alternative is prudent if: 34 


• It meets the project purpose and need and does not compromise the project to a degree that 35 
makes it unreasonable to proceed in light of its stated purpose and need;  36 


• It does not cause extraordinary operational or safety problems;  37 
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• It causes no other unique problems or severe economic or environmental impacts;  1 


• It would not cause extraordinary community disruption;  2 


• It does not have construction costs of an extraordinary magnitude; and  3 


• There are no other factors that collectively have adverse impacts that present unique 4 
problems or reach extraordinary magnitudes.  5 


These findings, and the supporting coordination and analyses considering the relative 6 
importance of the Section 4(f) resources, must be included in a Section 4(f) evaluation. The 7 
evaluation identifies all properties with a use, as well as all properties where FTA is considering 8 
the application of exceptions such as for temporary uses or for archaeological resources that do 9 
not require protection in place, or for findings of de minimis impacts. The evaluation and its 10 
accompanying documentation must also demonstrate that the agency has consulted with other 11 
agencies with jurisdiction over the affected resources. The Section 4(f) regulations require that 12 
these findings and the record of coordination be presented first in a Draft Section 4(f) Evaluation 13 
(to be published with the Draft EIS), which is provided to the NPS, other agencies, and the 14 
public for comment. After considering the comments, FTA can issue a Final 15 
Section 4(f) Evaluation, which will be published with the Final EIS. 16 


If FTA is considering a temporary use exception, an exception for certain kinds of 17 
archaeological sites, or a de minimis finding, a review of feasible and prudent avoidance 18 
alternatives is not required. Each of these other procedures for meeting Section 4(f) 19 
requirements can incorporate impact avoidance, minimization, and mitigation or enhancement 20 
measures. A de minimis finding and a temporary use exception both require agreement in 21 
writing from agencies with jurisdiction over the resource, and other exceptions typically require 22 
consultations and either agreement in writing or a lack of objection. 23 


5.3 Least Overall Harm Analysis 24 


Sections 4(f) requires that if no feasible or prudent alternative to avoid use of 4(f) resources is 25 
found, then the action must include all possible planning to minimize harm to the property as 26 
defined in 774.17, and the Administration may approve only the alternative that causes the least 27 
overall harm (774.3(c)(1). 28 


Measures to minimize harm will be based on the impact’s nature, location, and severity. 29 
Measures could include replacement of land or facilities, monetary compensation, improved 30 
access, screening (such as walls or landscaping) to improve noise attenuation and visual 31 
quality, mitigation measures implemented in accordance with the historic resource consultation 32 
process under 36 CFR part 800, or special construction techniques to reduce noise, dust, or 33 
vibration. In evaluating the reasonableness of these measures, the views of the officials with 34 
jurisdiction, cost of the measures in light of the adverse impacts and benefits of the measures, 35 
and benefits of the measures to communities or environmental resources outside of the Section 36 
4(f) resource will be considered.  37 


There are seven factors to consider when determining which alternative would cause the least 38 
overall harm [23 CFR Part 774.3(c)(1)], including: 39 
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1. Ability to mitigate adverse impacts to each Section 4(f) resource (including any 1 
measures that would result in benefits for the resource); 2 


2. Relative severity of the remaining harm, after mitigation, to the protected activities, 3 
attributes, or features that qualify each Section 4(f) resource for protection; 4 


3. Relative significance of each Section 4(f) resource; 5 


4. Views of the officials with jurisdiction over each section 4(f) resource; 6 


5. Degree to which each alternative meets the purpose and need for the project; 7 


6. After reasonable mitigation, the magnitude of any adverse impacts on resources not 8 
protected by Section 4(f);  9 


7. Substantial differences in cost among alternatives. 10 


6 PROPOSED FIGURES, MAPS, OR DATABASES 11 


The text will be supplemented by maps and photographs that show each resource and potential 12 
uses by the project alternatives. 13 


7 DOCUMENTATION 14 


The Draft Section 4(f) evaluation will include descriptions of individual Section 4(f) resources, 15 
and the evaluation will be coordinated with information from the Section 106 process and the 16 
analysis of potential effects to park and recreational resources noted above. Descriptions will 17 
include information on type of resource, size, use(s), existing and proposed activities, access, 18 
unique or significant characteristics. Descriptions of historic properties will also include 19 
information on attributes that qualify the property for inclusion in the NRHP. References may be 20 
made to the Historic and Archaeological Resources and Park and Recreational Resources 21 
elements of the EIS, as necessary. Depending on the extent of the Section 4(f) effects and 22 
agreed document format with the federal lead agency, the 4(f) evaluations will be included in the 23 
EIS as a separate chapter or in an appendix.  24 


A final Section 4(f) evaluation will be prepared and submitted to the NPS for the Final EIS 25 
focusing on the Preferred Alternative. The evaluation will have attachments that include a 26 
chronology of coordination and consultation activities with agencies having jurisdiction over 27 
affected resources, as well as copies of correspondence from those agencies regarding 28 
attributes and significance of affected resources and agreement with the findings of the analysis 29 
and the appropriateness of the proposed mitigation measures. 30 


8 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 31 


The results of this analysis will be referenced in the Parks and Recreation EIS section and the 32 
Historic and Archaeological Resources EIS section.  33 
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1 INTRODUCTION 1 


This Section 6(f) and Recreation and Conservation Office (RCO) Evaluation Technical Analysis 2 
Methodology memorandum describes the methods that will be used to prepare the Section 6(f) 3 
evaluation for the West Seattle and Ballard Link Extensions project Environmental Impact 4 
Statement (EIS).  5 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 6 


In addition to general National Environmental Policy Act regulations, guidelines, and policies 7 
applicable to all EIS chapters, the Section 6(f) and RCO chapter will comply with the  8 
requirements of Section 6(f) of the federal Land and Water Conservation Fund (LWCF) Act of 9 
1965 (54 United States Code 200305 et seq.). Under this law, there may be recreational 10 
properties funded through federal and state funding sources that have special provisions for 11 
converting land purchased using the funds to non-recreational uses.  12 


Section 6(f) requires that recreational properties acquired or developed with grant funds be 13 
replaced in the event of permanent, non-recreation uses of those properties. Replacement land 14 
must be of at least equivalent property and recreation value. The National Park Service (NPS) is 15 
the agency that approves any LWCF conversion. There are two types of LWCF conversions (36 16 
Code of Federal Regulations [CFR] Part 59): 17 


• Full Conversion – when the use of or access to an entire LWCF resource property would be 18 
changed from recreation to another use for longer than six months. 19 


• Partial Conversion – when the use of a portion of an LWCF property would be changed from 20 
recreation to another use for longer than six months. 21 


An evaluation is required for any proposed full or partial conversion of an LWCF property to a 22 
non-recreation use. The Washington State RCO administers Section 6(f) on behalf of NPS and 23 
provides guidance1. Ultimately, the NPS conducts the final review and approval, taking into 24 
account recommendations from the RCO Board. 25 


Grants directly from RCO state funding require similar treatments to Section 6(f) properties if 26 
they are impacted. As a result, any effects to RCO-funded resources will also be included as a 27 
separate discussion in the same subsection as the 6(f) evaluation. 28 


The process for conversion of a resource that was funded by the RCO is similar to a Section 6(f) 29 
conversion, but the NPS is not involved. The major impacts to RCO resources are characterized 30 
as the following: 31 


• Non-compliance: Conversion – where the property is converted to a use that is not part of 32 
the original agreement. 33 


                                                 
 
1 https://www.rco.wa.gov/documents/Manuals&Forms/Manual_7.pdf 



https://www.rco.wa.gov/documents/Manuals&Forms/Manual_7.pdf
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• Non-compliance: Element Change – when there is a minor or major element change as a 1 
result of the project where at least one element of a project does not meet the original 2 
agreement. 3 


Similar to the procedures for Section 6(f) compliance, documentation and consultation is 4 
required for RCO to approve the element change or conversion. 5 


3 DATA NEEDS AND SOURCES 6 


In Washington state, LWCF program and grants are conducted by the state RCO on behalf of 7 
NPS. RCO’s GIS-based PRISM database will be searched to determine if there are lands in the 8 
project vicinity that were purchased or developed using LWCF or RCO funds and that may be 9 
protected under Section 6(f) or RCO requirements. Projects and properties shown in the PRISM 10 
database do not always have easily identified geographic boundaries or clear funding sources. 11 
Therefore, if this search of the public database is inconclusive, coordination directly with the 12 
regional RCO staff is required to clarify what specific properties may be considered protected 13 
under Section 6(f) or RCO.  14 


4 STUDY AREA AND AREA OF EFFECT 15 


The study area for the Section 6(f) and RCO evaluation includes the study area used for the 16 
park and recreational resources analysis (250 feet around alternatives, construction staging 17 
areas, and ancillary facilities and 0.25 mile around stations).  18 


5 IMPACTS ON SECTION 6(F) AND RCO RESOURCES 19 


The analysis will assess the potential Section 6(f) and RCO uses of the project alternatives, 20 
including the No Build alternative. 21 


5.1 Section 6(f) and RCO Impacts  22 


Impacts to Section 6(f) properties and RCO grant recipient lands are considered direct use 23 
when land is acquired permanently or by temporarily used for more than 180 consecutive days. 24 
Under the LWCF regulations (36 CFR Part 59), conversion of parkland may be approved only if 25 
NPS finds that the following criteria have been met:  26 


1. All practical alternatives to the proposed conversion have been evaluated;  27 


2. The fair market value of the park property to be converted has been established, and the 28 
property proposed for substitution is of at least equal fair market value, as established by 29 
an approved appraisal in accordance with the Uniform Appraisal Standards for Federal 30 
Land Acquisitions, excluding the value of structures or facilities that will not serve 31 
recreational purposes;  32 


3. The proposed replacement property is of reasonably equivalent usefulness and location 33 
as the converted property;  34 
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4. The property proposed for substitution meets the eligibility requirements for LWCF-1 
assisted acquisition;  2 


5. For properties that are proposed to be partially rather than wholly converted, the impact 3 
of the converted portion on the remainder must be considered, and the unconverted 4 
area must remain recreationally viable or be replaced as well;  5 


6. All necessary coordination with other federal agencies has been satisfactorily 6 
accomplished;  7 


7. The guidelines for environmental evaluation have been satisfactorily completed and 8 
considered by the NPS during its review of the conversion proposal; and 9 


8. The proposed conversion is in accordance with the applicable Statewide Comprehensive 10 
Outdoor Recreation Plan and/or equivalent recreational plans.  11 


For RCO-funded properties, nearly identical procedures are to be followed, but RCO approval is 12 
required rather than the NPS. 13 


5.2 Procedures and Documentation Supporting a Potential Use of a 14 


Section 6(f) or RCO Resource  15 


The process for converting an LWCF property (36 CFR Part 59) to a non-recreation use is 16 
described below.  17 


1. Determine if a LWCF resource is present in or near the project area. The NPS and 18 
officials with jurisdiction keep records of all properties that have received LWCF grants.  19 


2. Determine the boundary area submitted in the original LWCF application. The 20 
boundary area can be a small area within the park, the whole park, a trail or an area that 21 
traverses through the park. The boundary is determined based on what area is 22 
considered to be park property at the time of the final LWCF payment.  23 


3. Evaluate avoidance and minimization measures. All practical alternatives that would 24 
avoid the LWCF conversion need to be evaluated and then rejected only if there is a 25 
sound basis for doing so. In addition, efforts to minimize the LWCF conversion should be 26 
evaluated and documented. 27 


4. Coordinate with the NPS and officials with jurisdiction to identify potential 28 
replacement property. The replacement property must be of at least equal fair market 29 
value as the original property, as determined by a state-approved appraisal that follows 30 
the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970. 31 
The property must also have reasonably equivalent usefulness and location as the 32 
property being converted, but it does not need to be adjacent. 33 


5. Send NPS a formal request for regulatory approval to convert an LWCF property 34 
to a use other than a public outdoor recreation use. The request will identify the 35 
LWCF property, summarize the alternatives analysis, describe the commitment to 36 
mitigation, and demonstrate support from the officials with jurisdiction. 37 
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6. Acquire the land being converted and the replacement property2. The properties will 1 
be acquired utilizing the Sound Transit right of way process. The replacement property 2 
should be deeded to the land manager and added to the properties subject to LWCF 3 
requirements. 4 


7. Close out the LWCF conversion process. Before project completion, a formal LWCF 5 
conversion proposal must be submitted to the NPS for final approval. This step closes 6 
the process. 7 


RCO-funded properties would have two levels of documentation depending on whether the 8 
impact is an element change or conversion. An element change requires a shorter document 9 
that describes the change and provides justification that includes alternatives that have been 10 
evaluated. The documentation should also include any replacement properties or remediation. 11 
Impacts to RCO funded properties would also include public input, which is not required for 12 
Section 6(f). 13 


6 PROPOSED FIGURES, MAPS, OR DATABASES 14 


The text will be supplemented by maps and photographs that show each resource and potential 15 
uses by the project alternatives. 16 


7 DOCUMENTATION 17 


The Draft Section 6(f) and RCO evaluation will include descriptions of individual Section 6(f) and 18 
RCO resources, and the evaluation will be coordinated with the analysis of potential effects to 19 
park and recreational resources noted above. Descriptions will include information on type of 20 
resource, size, use(s), existing and proposed activities, access, unique or significant 21 
characteristics. References may be made to the Park and Recreational Resources elements of 22 
the EIS, as necessary. Depending on the extent of the Section 6(f) or RCO effects and agreed 23 
document format with the federal lead agency, the 6(f)/RCO evaluations will be included in the 24 
EIS as a separate chapter or in an appendix.  25 


A final Section 6(f) and RCO evaluation will be prepared and submitted to the NPS and RCO, 26 
respectively, for the Final EIS focusing on the Preferred Alternative. The evaluation will have 27 
attachments that include a chronology of coordination and consultation activities with agencies 28 
having jurisdiction over affected resources, as well as copies of correspondence from those 29 
agencies regarding attributes and significance of affected resources and agreement with the 30 
findings of the analysis and the appropriateness of the proposed mitigation measures. 31 


8 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 32 


The results of this analysis will be referenced in the Parks and Recreation EIS section.  33 


                                                 
 
2 The project proponent can acquire the land being converted and replacement property with written 
permission from National Park Service. 
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1 INTRODUCTION 1 


This technical analysis memorandum describes the methods that will be used to analyze the 2 
social impacts, including to community facilities and neighborhoods, for the West Seattle and 3 
Ballard Link Extensions project Environmental Impact Statement (EIS). The Social Resources, 4 
Community Facilities, and Neighborhoods section of the EIS will address how the project will 5 
affect people and their quality of life as a result of the proposed project. The analysis also will 6 
present measures to avoid, minimize, or mitigate potential impacts.  7 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 8 


The following is a list of regulations and guidance for the assessment of social resources, 9 
community facilities, and neighborhood effects: 10 


2.1 Federal 11 


• Title VI of the Civil Rights Act of 1964 12 


• Americans with Disabilities Act of 1990 13 


• 49 CFR 21, Nondiscrimination in Federally Assisted Programs of the Department of 14 
Transportation, Effectuation of Title VI of the Civil Rights Act of 1964 15 


• Presidential EO 13166 – Improving Access to Services for Persons with Limited English 16 
Proficiency (65 FR 50121) 17 


• Presidential EO 13045 – Protection of Children from Environmental Health and Safety Risks 18 
(62 FR 19885) 19 


• Federal Highway Administration (FHWA), Community Impact Assessment: A Quick 20 
Reference for Transportation, Publication No. FHWA-HEP-18-055 (FHWA, 2018) 21 


• Federal Transit Administration (FTA), Circular FTA C 4702.1B, Title VI Requirements and 22 
Guidelines for Federal Transit Administration Recipients (Federal Transit Administration 23 
[FTA], October 1, 2012) 24 


2.2 State 25 


• Washington Relocation Assistance – Real Property Acquisition Policy Act of 1971, as 26 
amended (Revised Code of Washington [RCW] 8.26 and Washington Administrative Code 27 
[WAC] 468-100) 28 


• Governor’s EO 93-07, Affirming Commitment to Diversity and Equity in the Service Delivery 29 
and in the Communities of the State 30 
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2.3 Local 1 


• Sound Transit’s Real Property Acquisitions and Relocation Policy, Procedures, and 2 
Guidelines. Revision 4. (November 2017). 3 


3 DATA NEEDS AND SOURCES 4 


Local jurisdictions, agencies, groups, and individuals will be contacted, primarily through the 5 
public involvement team, for information on the study area neighborhoods, historic development, 6 
demographics, and community character and facilities. This information will serve to identify 7 
community values, needs, and key activity centers. This input will serve to help identify solutions 8 
to avoid, minimize, and/or mitigate potential effects. 9 


Existing documentation will be used to develop the discussion of the study area affected 10 
environment. Much of this information will be obtained from local, state, and federal agency web 11 
pages. The following is a list of the key data that will be analyzed in the Social Resources, 12 
Community Facilities, and Neighborhoods section of the EIS: 13 


• U.S. Census Bureau American Community Survey 5-year estimate data on demographic 14 
characteristics within 0.5-mile of the build alternative alignments. Demographic 15 
characteristics include census data on minority populations, age, household type, languages 16 
spoken at home, limited English proficiency, country of origin of persons born outside of the 17 
United States, disability, transit dependency, and vulnerable and low-income populations for 18 
census block groups within 0.5 mile of the alternative alignment, as available. As needed, this 19 
information will be included in the Environmental Justice analysis.  20 


• Information about existing and planned low-income housing projects within the study area. 21 
Public housing authorities providing services in the study area will be identified and 22 
contacted, as needed. Information on unsubsidized affordable housing and voucher holder 23 
data may be used if reliable data is available since these units are subject to change. 24 
Transitional housing provided by public and private social service organizations, such as 25 
shelters and transitional housing, also will be inventoried. This information will be included in 26 
the Environmental Justice analysis. 27 


• Locations of community facilities in within the study area boundaries will be collected and 28 
mapped, and neighborhood boundaries will be mapped based on boundaries verified by local 29 
jurisdiction staff. Community facilities for the project, including community, senior, and youth 30 
centers; sports venues; cultural institutions (e.g., libraries, museums, theaters, and 31 
landmarks); religious institutions (e.g., churches, temples, and mosques); cemeteries; 32 
standalone day care facilities; and government offices will be collected and mapped. Home 33 
day care facilities will not be included given that verification can be difficult for these types of 34 
facilities. This information will be obtained from local government web pages, other Internet 35 
sites, and through field reconnaissance, as appropriate. Social service providers and grocery 36 
stores (and other readily available locations of healthy food options such as farmers markets) 37 
within the area of effect will be identified. Park and recreation information, as well as schools 38 
and other public services information (such as hospitals and public safety) will be obtained 39 
from the authors of those respective sections of the EIS.  40 
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• Evidence of interaction between people in adjacent neighborhoods will be obtained from the 1 
public involvement and outreach team and coordination with the Seattle Department of 2 
Neighborhoods. 3 


• Conceptual engineering drawings for the alternatives and options will be evaluated to 4 
determine if project operation would result in impacts such as division or bisection of a 5 
neighborhood. 6 


Community outreach conducted for the EIS will also be a source of data for the analysis. 7 
Community outreach for the EIS includes community briefings, door-to-door conversations, 8 
tabling events, listening sessions, social service provider interviews, and neighborhood forums, 9 
workshops and open houses. 10 


Information will be obtained from the other technical analysts involved in the preparation of 11 
technical reports and text for the EIS, particularly relating to transportation, land use, acquisitions 12 
and displacement, economics, public services, utilities, visual and aesthetics, air quality, noise 13 
and vibration, ecosystems, parks and recreational resources, water quality, hazardous materials, 14 
historic and cultural resources, and environmental justice. In recognition that some data needs 15 
for the Social Resources, Community Facilities, and Neighborhoods element will overlap with 16 
some other elements of the environment, it will be coordinated with these other analysts to avoid 17 
duplicative efforts and ensure consistency of data and results. Study Area and Area of Effect 18 


Consistent with Community Impact Assessment: A Quick Reference for Transportation (FHWA, 19 
2008), the first step in the assessment of community impacts is definition of the study area. For 20 
the analysis of social resources, community facilities, and neighborhood effects, a general study 21 
area along alternatives will be evaluated. These areas of effect depend on the type of impact and 22 
are consistent with areas of effect used in the Environmental Justice analysis.  23 


The study area will encompass all neighborhoods that fall within 0.5 mile from the project 24 
footprint and area used for construction for the project alternatives. While the area of effect is 25 
expected to be limited to a smaller geography, the 0.5-mile study area primarily reflects the 26 
distance residents and workers could easily walk to the proposed transit stations or the areas 27 
that would be affected by the construction and development of light rail facilities.  28 


4 AFFECTED ENVIRONMENT 29 


The discussion of the affected environment in the Social Resources, Community Facilities, and 30 
Neighborhoods section of the EIS will rely on both qualitative and quantitative analysis. 31 
Consistent with Community Impact Assessment: A Quick Reference for Transportation, the focus 32 
of the discussion of the affected environment will be to present a community profile of the 33 
affected area. Identifying affected neighborhoods and determining boundaries of these affected 34 
neighborhoods is the first step. Information from the public involvement team will help to identify 35 
community interaction, linkages, and values.  36 


The statistics used to describe the residents of adjacent neighborhoods will be largely 37 
quantitative, whereas information describing historic and current community land use character 38 
and community facilities will be largely qualitative. The discussion will focus on describing the 39 
residents and businesses and the qualities of all adjacent neighborhoods within the study area. 40 
For each, the neighborhood boundaries, general land use characteristics, and demographics will 41 
be described. Neighborhood cohesion will be evaluated in terms of transportation network and 42 
services, linkages to community facilities and activity centers, patronage of businesses and 43 
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cultural institutions, interaction of people (which considers locations where people interact and 1 
the likelihood of interaction at those locations), and neighborhood uniqueness.  2 


Much of the information used in this analysis will be collected for the Environmental Justice 3 
analysis or for other sections of the EIS. Text references to the appropriate technical report or 4 
EIS appendix will be included in the text of the EIS section. The information will be summarized 5 
and the reader will be encouraged to review the other sections of the EIS for more detailed 6 
information. 7 


5 ENVIRONMENTAL IMPACT ANALYSIS 8 


The impact analysis will assess the potential direct, indirect, and cumulative social resources, 9 
community facilities, and neighborhood impacts of the Project alternatives, including the No Build 10 
alternative. The impacts analysis is divided into long-term operation impacts and short-term 11 
construction impacts.  The analysis will be consistent with the Community Impact Assessment: A 12 
Quick Reference for Transportation. Both adverse and beneficial effects will be discussed. The 13 
EIS section will rely on tables for presenting information and will be supplemented with brief text 14 
description as appropriate. The approach to the analysis for each potential type of impact is 15 
described in the following sections.  16 


5.1 Direct Impacts 17 


The assessment of potential direct impacts during construction and operation will examine 18 
changes in the neighborhood—its residents, businesses, parks, community resources/facilities, 19 
neighborhood cohesion, economy, land use and neighborhood character, transportation 20 
linkages, multi-modal access and mobility, drive-through traffic, visual changes, and interaction 21 
of people. The temporary construction effects discussion will focus on changes in neighborhood 22 
character, quality of life, and health and safety, as a result of temporary impacts to access, 23 
mobility, air quality, noise and vibration, and light and glare. 24 


The discussion of long-term direct effects will be largely tied to neighborhood changes related to 25 
required right-of-way acquisition and the extent that this change would divide or bisect an 26 
existing neighborhood. The connection and access of the community to community 27 
resources/facilities and parks will also be discussed. Acquisitions and displacements could result 28 
in changes in the number or demographic character of residents, businesses, and the business 29 
district. Changes in multi-modal access and circulation, drive-through traffic, linkages to 30 
community facilities and services, transportation mobility and level of service for all modes, 31 
aesthetics, noise and vibration, and neighborhood quality of life and safety also will be 32 
discussed. Potential barriers, isolation, and enhancements to social interaction, including 33 
changes that would remove or alter social relationships and patterns or cultural institutions, will 34 
be analyzed. Quantifiable attributes (i.e., displacements and traffic/access changes) marking 35 
these changes will be presented in tabular format.  36 


5.2 Indirect Impacts 37 


The analysis of potential indirect effects of social resources, community facilities, and 38 
neighborhoods will assess if the project could result in indirect impacts. Indirect impacts are 39 
potential effects that would be caused by the project alternatives at a later time or farther 40 
distance but are still reasonably foreseeable. The project may have the potential to encourage 41 
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redevelopment in station areas, which would be separate projects that would go through their 1 
own environmental review. Local comprehensive plan policies and zoning would guide the types 2 
of development that could occur in a given location through the redevelopment actions of others, 3 
but a major transportation infrastructure investment could affect such plans and zoning decisions 4 
over time. The project may encourage the completion of missing transportation links, such as 5 
bicycle facilities, sidewalks, or trails, which may not be a direct action of the project, but could be 6 
implemented by others to support the project. These improvements could occur independently, 7 
and have the potential to affect adjacent neighborhoods as an indirect effect of the project. The 8 
analysis of indirect effects due to transit-oriented development will be coordinated with the 9 
analysis of land use and economic conditions, and the analysis of future transportation or 10 
mobility projects linking to the light rail facility will be coordinated with the transportation analysis. 11 


5.3 Cumulative Impacts 12 


The cumulative effects analysis will include trends related to social resources, community 13 
facilities, and neighborhoods and reviewing available information about past, present, and future 14 
projects to determine the potential for cumulative effects. This includes other transportation or 15 
infrastructure projects or other planned or pending land use actions or developments in the study 16 
area, focusing on those that may occur with or without the project.    17 


5.4 Potential Environmental Justice Impacts 18 


A separate methodology memorandum addresses the environmental justice analysis and details 19 
of that analysis will be provided in the EIS. However, depending on the agreed EIS outline with 20 
FTA, a summary of the environmental justice analysis may be included in the EIS’s Social 21 
Resources, Community Facilities, and Neighborhoods section. 22 


Sound Transit partnered with the City of Seattle to develop a Racial Equity Toolkit (RET) to 23 
support Sound Transit’s environmental justice analysis and the City’s Race and Social Justice 24 
Initiative. The Social Resources, Community Facilities, and Neighborhoods section of the EIS will 25 
incorporate analysis from the RET and discuss potential benefits and/or burdens from operation 26 
and construction of the project within specific neighborhoods.   27 


6 MITIGATION MEASURES 28 


Potential social resources, community facilities, and neighborhood impacts will be controlled 29 
through project planning, design, and the application of required best management practices 30 
(BMPs) during construction and operation. Measures to avoid and minimize potential impacts of 31 
the alternatives will be incorporated as appropriate.  Where impacts cannot be avoided or 32 
minimized, mitigation measures will be developed. Applicable mitigation for neighborhood 33 
impacts, such as measures addressing traffic congestion and parking loss, noise and vibration, 34 
changes in land use, and visual or physical intrusion identified in other EIS sections will be 35 
referenced. 36 


7 PROPOSED FIGURES, MAPS, OR DATABASES 37 


The maps included in the Social Resources, Community Facilities, and Neighborhoods section of 38 
the EIS will be of the build alternatives and the boundaries of adjacent neighborhoods, 39 
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transportation network and linkages, public housing, and community facilities within the study 1 
area.  2 


8 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 3 


Data gathered on social impacts will be used in the Environmental Justice analysis. 4 


 5 


9 DOCUMENTATION 6 


For this resource, the following documentation will be developed: 7 


• An EIS section 8 
• A technical appendix with supplemental information (if required) 9 
 10 
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1 INTRODUCTION 1 


This Transportation Methodology Report for the West Seattle and Ballard Link Extensions 2 
(WSBLE) Environmental Impact Statement (EIS) describes the methods that will be used to 3 
analyze project effects on local, corridor, and regional transportation system elements. The 4 
analysis results will be documented in the Transportation chapter of the EIS and the 5 
Transportation Technical Report appendix. 6 


The intent of the Transportation Technical Report is to inform the public about the potential 7 
transportation effects of the project alternatives, provide an appropriate level of analysis to make 8 
informed decisions, and identify areas in which mitigation might be necessary to reduce 9 
potential project impacts. With the WSBLE, the environmental analysis will proceed in parallel to 10 
a variety of other project development efforts, including but not limited to further refinement of 11 
the project alternatives, including conceptual construction plans, as part of concept design; 12 
refinement of the transit integration plans between the relevant transit agencies; and station 13 
area planning to integrate the project within the surrounding community. These efforts provide 14 
additional opportunities for collaboration between Sound Transit, partner agencies, and the 15 
community. 16 


This transportation analysis will identify and evaluate the project alternatives’ potential impacts 17 
for the following transportation elements during both operations and construction: 18 


• Regional transportation, including vehicle miles of travel, vehicle hours of travel, vehicle 19 
hours of delay, and mode share 20 


• Transit services, including regional and local services, corridor and station ridership, and 21 
transit operations 22 


• Arterial and local street system, including corridor analysis, intersection level of service 23 
(LOS), property access and local traffic circulation 24 


• Parking, including the loss of parking due to the alignments and potential hide-and-ride 25 
parking impacts near stations  26 


• Non-motorized facilities (bicycle and pedestrian) around stations and on major bicycle or 27 
pedestrian trails affected by the alignment(s) 28 


• Safety (all modes) 29 


• Navigation of navigable waterways and airport airspace  30 


• Freight (truck, rail, and water)31 
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2 GUIDING REGULATIONS, PLANS, AND/OR POLICIES 1 


In addition to the relevant regulations, plans, and policies considered in all environmental 2 
analyses, the transportation analysis will be guided by the following laws and regulations: 3 


• Code of Federal Regulations (CFR) 23 Part 450 (implementing United States Code 23 4 
Section 111, which requires the U.S. Secretary of Transportation to approve access 5 
revisions to the Interstate System) 6 


• CFR 23 Part 710 (Right-of-Way Regulations for Federally Assisted Transportation 7 
Programs) 8 


• City of Seattle Director’s Rules 9 


•  “Seattle Streets Illustrated,” online Right-of-Way Improvements Manual (City of Seattle 10 
2017a) 11 


Analysis of local transportation impacts will also be guided by the policy direction established in 12 
the numerous plans and policy documents adopted within the project corridor, including the 13 
following: 14 


• 2016 Washington State Public Transportation Plan (Washington State Department of 15 
Transportation [WSDOT] 2016a) 16 


• WSDOT Development Services Manual (M3007; last updated 2016) 17 


• WSDOT Design Manual (M22-01; last updated 2017) 18 


• The Regional Transportation Plan – 2018 (Puget Sound Regional Council [PSRC] 2018) 19 


• King County Metro Strategic Plan for Public Transportation 2011–2021 (King County Metro 20 
2015) 21 


• 2016 King County Comprehensive Plan (2017) 22 


• City of Seattle Comprehensive Plan: Toward a Sustainable Seattle 2015-2035 (City of 23 
Seattle 2017b) 24 


• Transit Master Plan (City of Seattle 2016) 25 


• City of Seattle, Washington, 2018-2023 Proposed Capital Improvement Program (2017c) 26 


• Northwest Seaport Alliance Strategic Business Plan (2015) 27 


• Port of Seattle 2018 – 2022 Long Range Plan (Port of Seattle 2017)  28 
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• Port of Seattle Container Terminal Access Study (Heffron Transportation, Inc., 2003) 1 


• Port of Seattle Container Terminal Access Study (CTAS) Throughput, Rail, and Truck 2 
Volumes for Growth Scenarios for Sensitivity Analysis (Heffron Transportation, Inc., 2015) 3 


• City of Seattle Freight Master Plan (2016) 4 


• Port of Seattle Capital Investment Plan (2019-2023)5 
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3 DATA NEEDS AND SOURCES 1 


A variety of data will be assembled to analyze the transportation-related effects of the project 2 
alternatives within the study areas defined in Section 4. These data sets will include the 3 
following: 4 


• Existing AM and PM peak hour turning-movement counts for intersections identified per 5 
Section 4.3, Arterials and Local Streets. Counts for the existing conditions year will be 6 
collected from the local and state agencies (City of Seattle and King County) if available. For 7 
locations that do not have counts available or where available data do not include the 8 
necessary information to conduct the analysis, new counts will be taken for 2 hours during 9 
the AM and PM peak periods. The new counts will include automobiles, trucks, buses, 10 
pedestrians, and bicyclists. All peak hour turning-movement counts will be factored to the 11 
existing conditions analysis year (2019) using available historical data trends. At non-12 
intersection areas (if any), such as mid-block U-turn locations or mid-block pedestrian 13 
crossing locations, a short-duration vehicle count (“short-count”), which is typically 30 14 
minutes or less, will be collected during the AM and/or PM peak periods to understand the 15 
impacts of any proposed traffic circulation changes with the project alternatives.  16 


• Daily traffic counts in the study area, as available, will be collected from local jurisdictions. 17 
These counts will be factored to the existing conditions analysis year. 18 


• Physical characteristics of the existing street system will be noted, including functional use, 19 
lane geometry, traffic signal timing and phasing patterns, and other parameters necessary to 20 
conduct traffic operations analysis (such as the proximity of bus stops, speed limits, transit 21 
signal priority, and presence of public and restricted on-street parking). Where available, 22 
these data will be obtained from local agencies and will be field-verified as appropriate.  23 


• On- and off-street public parking supply, existing parking restrictions, and weekday public 24 
parking utilization survey data will be obtained from the City of Seattle and the Port of 25 
Seattle, and augmented by field visits where appropriate.  26 


• Pedestrian and bicycle volumes in the study area will be collected from local jurisdictions as 27 
available. Where data are not available for areas of high pedestrian and bicycle activity in 28 
the study area (including station areas, activity centers, and major non-motorized facilities 29 
such as regional trails), AM and PM pedestrian and bicycle volumes will be collected. The 30 
data collection effort will cover the intersections identified per Section 4.3, Arterials and 31 
Local Streets. 32 


• Existing and planned pedestrian and bicycle facilities in each station area will be inventoried 33 
by either field visits or available information from agencies (such as geographic information 34 
system [GIS] data). The pedestrian and bicycle facility assessment will be based on the 35 
actual road and pathway networks rather than a radius buffer. This inventory will include 36 
identification of school walk routes and any barriers to pedestrian or bicycle travel within 37 
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each station area. The general sidewalk condition immediately surrounding station areas will 1 
be qualitatively assessed. 2 


• Existing and planned transit route information in the study area will be obtained from the 3 
local and regional transit agencies and compiled. This task will include information on 4 
selected routes that serve the project corridor. The bus route information will include service 5 
areas, hours of service (including schedule/frequency), reliability, and passenger load. 6 
Passenger load information will be collected at selected screenline locations. Transit 7 
reliability information will be collected for selected routes at key destinations that serve the 8 
project corridor. Planned information includes the project Transit Integration Study, which 9 
incorporates detailed service information along the project corridor. 10 


• Collision data for the most recent 3-year period will be obtained for the study area 11 
intersections (signalized and unsignalized). Collision data for roadway segments (between 12 
intersections) will be collected where at-grade or elevated light rail alternatives are running 13 
within or immediately adjacent to a roadway. These data will be collected from local and 14 
state agencies. 15 


• Existing truck routes, over-dimension routes, and any truck restrictions will be identified. 16 


• Existing freight rail, facilities, and operational information will be collected as available from 17 
BNSF Railway, Union Pacific, and private businesses 18 


• Navigation Impact Reports are being developed separately for the Duwamish and Salmon 19 
Bay crossings and will be used for navigable waterways analysis. 20 


• Obstruction Evaluation/Airport Airspace Analysis is being developed separately for the 21 
Duwamish Waterway crossing. 22 


• Local, regional, and state agency capital and/or transportation improvement plans 23 
(CIPs/TIPs) or transportation facilities plans, and other planned improvements in proximity to 24 
a light rail alignment or station area will be reviewed and summarized. This effort will include 25 
identification of all “committed” improvements assumed for the No Build Alternative.26 
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4 STUDY AREA AND AREA OF EFFECT 1 


The general study area for the transportation analysis is 0.5 mile from the project alternatives 2 
except where noted in this section.  3 


4.1 Regional 4 


Analysis of systemwide traffic impacts will address the project alternatives’ regional effects 5 
within PSRC and Sound Transit’s district boundaries and the project-specific study area 6 
(Figure 4-1). The area of effect is expected to be the same as the study area.  7 


4.2 Transit 8 


The transit analysis will be conducted for the transit services included in the transit integration 9 
plan developed by Sound Transit and King County Metro. The extent of this analysis would only 10 
be within the general study area and at the project’s screenlines. For more geographically 11 
dispersed transit measures, the study area expands to encompass the relevant regional transit 12 
system.  13 


4.3 Arterials and Local Streets 14 


The arterial and local street analysis will focus on locations where traffic circulation, access, and 15 
operations are most likely to be affected by the light rail alternatives. The specific intersections 16 
to be studied will vary by time period and relationship to the project, as described further in this 17 
section. 18 


4.3.1 PM Peak Hour Analysis 19 


A preliminary set of 66 study intersections (Figure 4-2a through 4-2d and Table 4-2) have been 20 
identified for quantitative PM peak operational analysis under the existing (2019) and future 21 
(2032 and 2042) No Build conditions based on their proximity to station areas and other 22 
locations where the project may result in long-term changes to traffic operations. Intersections 23 
may be added if they meet the criteria in Table 4-1. The list of intersections to be studied will be 24 
reviewed and finalized in consultation with partner agencies following the Sound Transit Board’s 25 
identification of alternatives for inclusion in the Draft EIS.  26 


A subset of this preliminary set of intersections will be assessed for the 2042 build and 2032 27 
build (Interim Terminus) conditions, following on the results of the screening process detailed in 28 
Table 4-1. Intersections that meet at least one of these criteria will undergo additional analysis 29 
under the build conditions. Failure to meet any of the criteria indicates that an intersection is not 30 
likely to be substantially affected by the project, and it will not be analyzed beyond the existing 31 
and No Build conditions. 32 
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 1 


Figure 4-1. West Seattle and Ballard Link Extensions Representative Project2 


3 
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1 
Figure 4-2a. Intersections to be Studied – West Seattle/Duwamish 2 
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1 
Figure 4-2b. Intersections to be Studied – SODO and International District 2 


3 
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1 
Figure 4-2c. Intersections to be Studied - Downtown 2 


3 
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1 
Figure 4-2d. Intersections to be Studied – Interbay/Ballard 2 


  3 
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Table 4-1. Intersection Analysis Screening Process 


Parameter Threshold Value Description 


Critical Volumes 5% Travel forecasting indicates that the total volume 
for any movement between the build 
alternatives and the No Build condition would 
exceed the threshold value. 


Change in 
Nonmotorized 
Volumes 


A 100% increase or 
greater at intersections 
with less than 100 total 
pedestrians in the peak 
hour and with total 
pedestrian volumes 
greater than 5% of the 
total entering vehicle 
volumes at the 
intersection 


The pedestrian and bicycle volume increase 
over the No Build conditions where it is likely the 
number of activated pedestrian phases would 
noticeably increase or have additional conflicts 
with turning traffic. Intersections with over 100 
pedestrians during the peak hour are likely to 
already exhibit pedestrian walk phases during 
most, if not all, signal phases and have conflicts 
with turning traffic. Additional pedestrian activity 
would have less impact on the existing 
conditions. Intersections with pedestrian 
volumes less than 5% of the total entering 
vehicular volume during the peak hour typically 
serve all signal phases and would not incur 
additional delay with more pedestrian 
activations. 


Change in 
Intersection 
Geometry 


Changes in the 
number of lanes 
(and/or designation)  


Changes in intersection geometry resulting in 
the addition or deletion of a lane in any 
approach would change the capacity of the 
intersection and could affect LOS. 


Change in 
Intersection Control 


Traffic signal 
installation/modification 


The addition of a traffic control device, such as a 
signal, or signal phasing that would affect the 
capacity for some traffic movements and could 
change the overall LOS. 


Crosswalk Lengths  Increased crossing 
distance 


Green traffic signal time would be extended, and 
pedestrian clearances would be longer. 


Intersection Level of 
Service 


Intersection operates 
at or below LOS E or 
within 10% of LOS E 


Locations meeting the threshold criterion with 
the No Build Alternative would be analyzed in 
the build condition.  


 1 


  2 
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Table 4-2. PM Peak Hour Study Intersection (Preliminary) 1 
1. 44th Avenue SW/SW Alaska Street 2. California Avenue SW/SW Alaska 


Street 


3. 42nd Avenue SW/SW Alaska Street 4. 42nd Avenue SW/SW Oregon Street 


5. Fauntleroy Way SW/SW Avalon Way 6. 35th Avenue SW/SW Avalon Way 


7. Delridge Way SW/SW Genesee Street 8. Delridge Way SW/SW Dakota Street 


9. Delridge Way SW/SW Andover Street 10. Fourth Avenue S/S Spokane Street 


11. Fourth Avenue S/Lander Street 12. Sixth Avenue S/Lander Street 


13. Fourth Avenue S/S Atlantic 
Street/SR 519 


14. Fourth Avenue S/S Royal Brougham 
Way 


15. Sixth Avenue S/S Royal Brougham Way 16. Fourth Avenue S/Seattle Boulevard S 


17. Fifth Avenue S/Mid-Block Crossing south 
of S Weller Street 


18. Fourth Avenue S/Weller Street Bridge 


19. Fifth Avenue S/S Weller Street 20. Fifth Avenue S/S King Street 


21. Fourth Avenue S/S Jackson Street 22. Fifth Avenue S/S Jackson Street 


23. Fourth Avenue S/Marion Street 24. Fifth Avenue S/Marion Street 


25. Fourth Avenue S/Madison Street 26. Fifth Avenue S/Madison Street 


27. Fifth Avenue S/Spring Street 28. Sixth Avenue S/Spring Street 


29. Fifth Avenue/Pike Street 30. Sixth Avenue/Pike Street 


31. Fifth Avenue/Pine Street 32. Sixth Avenue/Pine Street 


33. Fifth Avenue/Olive Way 34. Sixth Avenue/Olive Way 


35. Westlake Avenue/Blanchard Street  36. Ninth Avenue N/Denny Way 


37. Westlake Avenue N/Denny Way 38. Terry Avenue N/Denny Way  


39. Westlake Avenue N/John Street  40. Terry Avenue N/John Street 


41. Westlake Avenue N/Thomas Street  42. 6th Avenue N/Harrison Street  


43. Aurora Avenue N (SR 99)/Harrison 
Street  


44. Queen Anne Avenue/Republican Street 


45. First Avenue N/Republican Street 46. Dexter Avenue N/Republican Street  


47. Queen Anne Avenue N/Mercer Street  48. First Avenue N/ Mercer Street  


49. Fifth Avenue N/Mercer Street  50. Taylor Avenue N/Mercer Street  


51. Elliott Avenue N/W Mercer Place 52. Elliott Avenue W/W Galer Street 
Flyover/Magnolia Bridge Ramp 


53. Alaskan Way W/W Galer Street 54.  17th Avenue W/Dravus Street  


55. 15th Avenue W Southbound Ramps/W 
Dravus Street 


56. 15th Avenue W Northbound Ramps/W 
Dravus Street 


57. 15th Avenue W/W Bertona Street  58. 15th Avenue W/NW Leary Way 


59. 15th Avenue W/NW 54th Street 60. 17th Avenue NW/NW Market Street 


61. 15th Avenue W/NW Market Street 62. 14th Avenue NW/NW Market Street 


63. Chelan Ave SW & SW Spokane St 64. SW Spokane St & W Marginal 
Way/Terminal 5 


65. E Marginal Way & S Spokane St 66. SW Spokane St & 11th Ave SW 
 2 
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4.3.2 AM Traffic Analysis 1 


Quantitative analysis for the AM period will also be conducted at intersections within the study 2 
area in the following situations: 3 


a) Traffic counts or travel demand forecast modeling indicate the total intersection volume 4 
in the AM peak is higher than the PM peak volume, and 5 


b) Any one of the criteria in Table 4-1 are met 6 


If the AM peak has lower volumes than the PM peak, then the PM analysis will present an 7 
adequately conservative assessment of project impacts and an AM quantitative analysis will not 8 
be performed. Final confirmation of intersections to be studied will be documented in updates to 9 
this report and coordinated with agencies. 10 


4.3.3 Construction Period Traffic Analysis 11 


Roadways and intersections within the project study area that are likely to be substantially 12 
affected by construction-related operational changes will also be analyzed quantitatively.  13 


Traffic forecasts will be prepared for minor arterials or greater that have long-term (1-year or 14 
longer) lane closures to determine potential traffic diversion from the project impact, including 15 
construction-related truck traffic. Intersections coincident with principal or minor arterial roadway 16 
segments will be analyzed further using Synchro software to determine the degree of impact to 17 
LOS if they are forecasted to have the following: 18 


a) A volume to capacity (v/c) ratio of 0.9 or higher under the construction condition, and  19 


b) A v/c ratio increase of 10% or more from the construction impact 20 
 21 
In areas where this screening process results in potential redundancies, such as multiple 22 
construction phases or closely-spaced intersections, the construction phase or intersection with 23 
the potential for highest impact will be selected for analysis. Locations will be reviewed and 24 
finalized in consultation with partner agencies. 25 


In addition to the construction period traffic analysis, construction impacts will be identified for all 26 
other modes and elements included in this report. That information is described further in 27 
Section 7. 28 


4.4 Parking 29 


The study area and area of effect for parking will generally be limited to one block on either side 30 
of the above-grade light rail alignment and within 0.25-mile walking distance of stations where 31 
unrestricted parking exists that could accommodate hide-and-ride use. Parking utilization will 32 
not be studied for station areas in the downtown and urban centers where all parking has time 33 
restrictions; however, changes to parking supply will be documented wherever they occur. 34 
Within the affected areas, on- and off-street public parking supply, existing parking restrictions, 35 
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and weekday parking utilization survey data will be collected. In addition, parking within 1 
designated industrial areas where truck parking can be legally accommodated will be identified. 2 


Data will be collected by parking type (e.g., time-limited parking, free parking, loading zone, or 3 
private) and location (e.g., block face). Where available, data from local agencies will be used to 4 
populate data inventories near the light rail alignments and station locations. Where data are not 5 
available from local agencies, data will be collected through field surveys. Data will include a 6 
space occupancy count by block face or lot taken once during weekday mid-morning or mid-7 
afternoon hours. This time period represents typical conditions for peak commute-oriented 8 
parking demand.  9 


4.5 Non-motorized 10 


The study area and area of effect for non-motorized facilities will be within 0.5 mile of each 11 
station for pedestrian facilities and within 1.0 mile of each station for bicycle facilities as 12 
measured along the network.  13 


4.6 Safety 14 


The study area of the safety analysis will match the study defined for the particular mode being 15 
analyzed. For example, general traffic safety and pedestrian safety will be assessed within 16 
0.5 mile of the alignment and stations, in locations where the project may have effects on safety, 17 
while bicycle safety will be assessed within a 1-mile radius in locations where potential project 18 
effects are anticipated. 19 


4.7 Navigation  20 


The study area for navigable waterways will be based on the study area established for the 21 
Navigation Impact Report. The area of effect is expected to be from the Ballard Locks to Lake 22 
Washington for Salmon Bay and from Elliott Bay to mile 5 of the Duwamish Waterway for the 23 
Duwamish Waterway. 24 


The study area for airspace navigation impacts will be defined by the requirements of the 25 
Federal Aviation Administration Obstruction Evaluation/Airport Airspace Analysis. 26 


4.8 Freight 27 


The study area for truck freight will be the same or similar to that for regional and local 28 
roadways, with the focus on major and minor truck streets, intermodal highway and seaport 29 
connectors, and first/last mile connectors where necessary. A selection of intersections along 30 
these facilities will be identified for detailed operational analysis depending on the level of 31 
impact from the project alternatives; these intersections will be identified using the methodology 32 
described in Section 4.3. 33 
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The study area for rail freight will include tracks, yards, access points, and associated rail freight 1 
infrastructure affected by the alignments within the general 0.5-mile study area buffer. The study 2 
area for water-based freight will be similar to or the same as that for navigable waterways, 3 
including terminals, marinas, and associated water freight infrastructure. The area of effect is 4 
expected to be the same as the study area.5 
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5 ANALYSIS ASSUMPTIONS AND TOOLS 1 


5.1 Transportation Analysis Years and Period 2 


Based on the project’s schedule and available traffic forecasting data, the transportation 3 
analysis will focus on four distinct years: 4 


• Existing conditions. Reflects land use, roadway, and transit network conditions for the year 5 
2019. 6 


• Construction periods – 2027 and 2032.  These are the proposed construction analysis years 7 
to account for the West Seattle to Downtown Seattle project (year 2027) and the Downtown 8 
Seattle Transit Tunnel to Ballard project (year 2032). The 2032 construction analysis year 9 
assumes West Seattle to Downtown in operation. Quantitative analysis will be completed 10 
under the conditions described in Section 4.3.3.  11 


• Interim Build condition – 2032. This condition will analyze light rail service between West 12 
Seattle and an interim terminus in the South of Downtown (SODO) area. This condition will 13 
be based upon PSRC’s 2030 land use and roadway network assumptions, and a ridership 14 
forecast with the West Seattle Link Extension in service. 15 


• Future horizon year – 2042. This is the proposed horizon analysis year consistent with 16 
regional planning. This horizon year is consistent with Sound Transit long-range planning 17 
and assumes the full build of Sound Transit’s ST3 system, which is planned for completion 18 
by 2041. This horizon year would use the PSRC 2040 land uses factored to 2042 and 19 
roadway network assumptions.  20 


In the three future analysis years, the PM peak period (4 to 6 PM) will be evaluated and the 21 
analysis will focus on the peak hour within that period. This period is considered the timeframe 22 
when traffic impacts are the highest; therefore, the analysis will be of the worst-case traffic 23 
conditions. The AM peak hour (hour with highest volume between 7 and 9 AM) will be analyzed 24 
for the existing and future years under certain conditions (see Section 4.3.2).  25 


5.2 EIS Analysis Conditions 26 


5.2.1 Analysis Conditions 27 


The EIS analysis will be developed for the conditions listed in Table 5-1. The existing and No 28 
Build conditions will provide a point of comparison against the build (project alternatives) and 29 
construction conditions. This comparison determines project benefits and impacts based on the 30 
measures described in Section 7of this report.  31 
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Table 5-1. EIS Evaluated Conditions 


Condition 


Existing  
Year 
2019 


Construction 
Years a 


Future Year 


Notes 


Interim 
Year  
2032 


Horizon 
Year 
2042 


Existing X 
 


  
Includes land use, roadway, and 
transit network conditions for the 
year 2019. 


No Build  X X X 


Based on travel demand forecasts 
and an assumed list of 
constructed background projects 
and transit service modifications.  


Construction  X   


A quantitative and qualitative 
construction year analysis will be 
conducted based on an estimate 
of when construction would occur 
in the future. 


Build 
(Interim 
Terminus) 


  X  


Reflects the interim terminus 
condition in which the West 
Seattle line will end in SODO 
while construction of the new 
downtown tunnel is completed. 


Build 
(Project 
Alternatives) 


   X 
The horizon year condition 
assumes the full-length project is 
constructed and operating. 


a The construction analysis year is 2027 for West Seattle to Downtown Seattle and 2032 for Downtown Seattle to 
Ballard Link Extension, including the new tunnel. The 2032 construction analysis year assumes West Seattle to 
Downtown in operation. 


5.2.2 Background Project Identification 1 


The future year conditions will include state, regional, and local agency projects that are 2 
reasonably foreseeable, are in an officially adopted plan, and have either completed 3 
environmental review or are funded or permitted. These projects are assumed to be built and in-4 
place before the WSBLE project is completed. This list of background projects provides valuable 5 
insight into how the transportation system within and surrounding the project’s study area will 6 
change from existing conditions. These projects may directly affect transportation conditions, 7 
such as by altering travel patterns, affecting roadway operations and safety, and influencing 8 
non-motorized access and connections. The assumed background project list is included in 9 
Appendix A of this report. The sources for developing the background project list include the 10 
following: 11 
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• WSDOT Connecting Washington Package and Washington State Highway System Plan 1 
(WSDOT 2018) 2 


• PSRC Regional Transportation Plan 2018 (PSRC 2018) 3 


• Seattle Department of Transportation Move Seattle Strategic Plan 4 


• Sound Transit Sound Transit 2 (ST2) and ST3 Programs (Sound Transit 2008 2016) 5 


• King County Metro METRO CONNECTS Plan (King County Metro 2016) 6 


• Relevant local agency CIPs/TIPs  7 


• Port of Seattle Long-Range Plan (Port of Seattle 2017) 8 


• Seattle Pedestrian Master Plan (Seattle Department of Transportation [SDOT] 2017a) and 9 
Bicycle Master Plan (SDOT 2017b) 10 


• Port of Seattle Container Terminal Access Study (2003) 11 


• Port of Seattle Terminal 5 Environmental Impact Statement (2016) 12 


• Port of Seattle Duwamish Overnight Truck Parking Study (2018) 13 


City of Seattle Freight Master Plan (2016)Appendix B, Sound Transit 3 Modeling: Background 14 
Bus Network, documents the network assumptions for the regional transit system that are the 15 
basis of the WSBLE ridership forecasting. In addition to Sound Transit services, the document 16 
notes assumptions related to the King County METRO CONNECTS Plan that are included as 17 
part of the background network. Bus routing and service level assumptions in the WSBLE 18 
corridor will be reviewed as part of the transit integration coordination, and modifications may be 19 
made if it is determined better reflect planned operations and coordination of service in the 20 
corridor. 21 


5.3 Analysis Tools and Processes  22 


This section describes the analysis tools and modeling process that will be used to conduct the 23 
transportation analysis for the EIS. 24 


5.3.1 Travel Demand Forecasting Models and Process 25 


The transportation analysis will use the following regional travel demand models to support the 26 
assessment of future conditions: 27 


a) The Sound Transit Incremental Ridership Model, to produce transit ridership forecasts  28 
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b) A PSRC-based regional travel demand model, to calculate regional and project area 1 
traffic volume growth and other associated traffic metrics  2 


These models provide data included in the regional measures, transit system and local and 3 
arterial traffic operations analysis, as well as for a variety of other environmental analyses.  4 


While the transit ridership and travel demand models will be run independently of one another, 5 
they use many of the same data sources, including land use, costs and transit networks. Figure 6 
5-1 illustrates the relationship between the two demand models. The Sound Transit Incremental 7 
Ridership Model and the PSRC-based regional model formulation and refinements are 8 
discussed in more detail in Appendices C and D, respectively. 9 


 10 


 Figure 5-1. Sound Transit Ridership Forecasting Model and PSRC Based Regional Model 11 
Relationship 12 


 13 


Model Integration: 


Change in roadway 
congestion and 


vehicle/bus speeds 


Change in transit 
trips 


Adopted PSRC Regional 
Land Use Forecasts1 


ST Ridership 
Forecasting Model 


Regional PSRC Based 
Travel Demand Model 


Ridership 
Forecasts 


Local Traffic 
Operations 


(Synchro, HCS) 


Regional and 
Corridor 


Performance 


Intersection 
Level of Service 


• Screenline 
volumes 


• Mode shares 
• VMT, VHT, 


VHD 


1 This model will be updated to reflect the latest adopted PSRC land use forecasts available at the 
beginning of the EIS process. It is assumed this will be PSRC’s “Land Use Vision version 2” land use 
scenario released in 2017. 
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5.3.1.1 Sound Transit Incremental Ridership Model 1 


The current version of the Sound Transit Incremental Ridership Model uses analytical ridership 2 
forecasting procedures developed over three decades of incremental methods applications. 3 
During this period, the methods have been subjected to substantial external review, including 4 
three independent expert review panels and four cycles of review by the FTA over the course of 5 
New Starts grant applications for Link light rail projects (FTA 2013). As previously noted, the 6 
Sound Transit and PSRC modeling procedures are the foundation of the transportation 7 
technical analysis and are interrelated and complementary. The Sound Transit ridership model 8 
uses data from the PSRC modeling process to establish measures of change in external 9 
factors, including population and economic growth, and highway congestion. For more detailed 10 
information about the Sound Transit Incremental Ridership Model, see Appendix D, Sound 11 
Transit’s Transit Ridership Forecasting Methodology Report.  12 


The current model version is 2016-based, using new land use data (LUV.2) consistent with the 13 
version implemented in the current PSRC planning activities, along with ORCA card tap and 14 
passenger count data within the general incremental modeling framework. The version of the 15 
model being used was updated using service levels and average weekday ridership counts from 16 
late September 2016 to late March 2017, reflecting data after the opening of the University Link 17 
(U-link) extension. The Sound Transit model will be used to produce rail and bus ridership 18 
forecasts for use in the EIS and will be part of a post-processing step to provide adjustments to 19 
the regional traffic model. 20 


Transit Ridership Forecasting Process 21 


The Sound Transit Incremental Ridership Model will be used to perform the transit ridership 22 
(bus and rail) forecasts for the future interim and horizon years of 2032 and 2042, respectively. 23 
The transit ridership output from this model is used to analyze transit impacts as well as provide 24 
information used to analyze the regional system, traffic and roadway conditions, station areas 25 
and non-motorized system. 26 


The existing transit system and future transit system, which includes the planned ST system 27 
and a reasonably foreseeable future bus network, will be documented through a transit 28 
integration plan developed with King County Metro. This transit integration plan will be used to 29 
code the transit services and networks for the No Build and build alternatives in the ridership 30 
model. The Sound Transit ridership model will then be run for the No Build and build alternatives 31 
to prepare transit forecasts for analysis in the EIS.  32 


For the 2042 horizon year, the Sound Transit ridership model is run to reflect low, base and high 33 
future ridership scenarios reflecting varying levels of land use growth and per-mile auto pricing, 34 
while maintaining a consistent transit network between the three scenarios. This is similar to 35 
how the ridership forecasts were prepared for Sound Transit 3 – The Regional Transit System 36 
Plan, where forecasts were presented as ranges rather than a single number (Sound Transit 37 
2016). Specifically, the assumptions are as follows: 38 
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• Low transit forecast scenario:  1 


– Land use change between 2016 and 2035.  2 


• Base transit forecast scenario:  3 


– Land use changes between 2016 and 2040. The Year 2040 land use forecast was used 4 
as an approximate of 2042. 5 


• High transit forecast scenario:  6 


– Land use changes between 2016 and 2045 (based on extrapolating 2016 to 2040 7 
growth factors for 5 years). 8 


– Per-mile pricing (7 cents per mile for peak and 2 cents per mile for off-peak) added to 9 
base 19-cent-per-mile auto operating costs (Sound Transit 2018). 10 


Automobile operating costs used in the Sound Transit ridership model take into account relevant 11 
tolls, driving costs and parking costs.  The high forecast scenario includes an additional per-mile 12 
driving fee similar to the assumptions in the PSRC travel demand model used for PSRC’s 13 
ongoing long-term planning work regarding congestion pricing.  14 


For the 2032 interim build year, the Sound Transit ridership model will produce one ridership 15 
forecast reflecting assumed land use changes between 2016 and 2030, with no additional per-16 
mile pricing assumptions.  17 


5.3.1.2 PSRC-Based Four-County Regional Travel Demand Model 18 


The regional traffic model that will be used in this analysis has been developed specifically for 19 
the four-county PSRC area as a refinement of the PSRC trip-based travel demand model. The 20 
model is rooted in the latest PSRC 4k model (V4.05, fall 2017) and includes enhancements to 21 
trip generation, trip distribution, and assignment methodologies to reflect conditions within the 22 
project corridor. Details related to these enhancements can be found in Appendix C of this 23 
report.  24 


The land use inputs used in the regional model, consistent with those used for the Sound 25 
Transit ridership model, are based on the PSRC 2017 Land Use Vision, Version 2 (LUV.2). The 26 
LUV.2 forecasts are used as control totals for all land use estimates within the region but land 27 
use distribution modifications have been made in the regional model based on specific data 28 
provided by PSRC jurisdictions (Seattle, Bellevue, Redmond, Tacoma, Issaquah, Tukwila, 29 
Federal Way, Kent, Des Moines, King County, and Snohomish County) that have used the 30 
regional model for other recent projects. In addition, the traffic forecasts will be reviewed with 31 
recent agency development projects, such as the Port of Seattle environmental documents 32 
listed in Section 5.2.2, to ensure the forecasts are reasonable. 33 


Regional Travel Demand Model Process 34 


Future No Build (Baseline) Travel Demand Conditions 35 


For the future No Build conditions, the regional traffic demand model will be run and trip tables 36 
assigned to networks by time of day. Growth rates derived from the model assignments will be 37 
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applied to the observed traffic volume counts to develop estimated future PM peak hour and 1 
daily traffic forecasts. 2 


Future Build Travel Demand Conditions  3 


The regional traffic demand model will be used to generate traffic volumes for the build 4 
conditions based on the integration of transit ridership forecasts developed for the project 5 
alternatives from the Sound Transit Incremental Ridership Model. The projected changes to 6 
transit demand associated with the project alternatives will be incorporated into the regional 7 
traffic demand model to reflect travel pattern and volume effects from changes in transit 8 
ridership from Sound Transit’s Incremental model to ensure consistency in the forecasts 9 
between the two models. This is accomplished by supplying future roadway congestion and 10 
vehicle speed information from the regional traffic model to the Sound Transit model to develop 11 
the future transit ridership forecasts. This process is illustrated on Figure 5-1. This process will 12 
only be used to produce traffic volumes for the build condition at the regional and corridor and 13 
sub-area system levels (e.g., vehicle miles of travel [VMT], vehicle hours of travel [VHT], vehicle 14 
hours of delay [VHD], and screenline data). 15 


To develop traffic volumes for the build condition used in the arterial and local level analysis 16 
(i.e., intersection analysis near stations), the traffic volumes developed for the No Build 17 
condition will be used as a base, with additional volumes added to reflect the vehicle traffic 18 
anticipated to be generated by the project. This is explained further in Section 7. 19 


5.3.1.3 Station Area Trip Generation 20 


Park-and-rides are not proposed at light rail transit stations for this project. However, trip 21 
generation at transit stations and other Sound Transit facilities will be developed for various 22 
modes of travel, including the following: 23 


• Auto trips – Drop-off/pick-up, and transportation network company trips (e.g., taxis and ride-24 
sharing companies) 25 


• Transit trips – Number of buses serving a station 26 


• Walk/bike trips – Bus transfers and walk to transit/bike to transit trips 27 


The trip generation estimates will be based on several sources. One consideration is the Sound 28 
Transit mode of access survey for the U-link light rail extension to be collected in spring 2019. 29 
The mode of access survey will collect data for the full length of the light rail line from University 30 
of Washington Station to Angle Lake Station. In addition, national data from such sources as the 31 
Bay Area Rapid Transit (BART) Station Profile Study (BART 2015) will be considered. The 32 
BART study is a comprehensive mode of access and egress survey of BART rail users in the 33 
San Francisco Bay area. Available research and data related to transportation network 34 
company trips to and from transit stations will also be considered. 35 
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Information on bus service for each station will be developed by Sound Transit and King County 1 
service planners as part of the project’s transit service integration plan, which relies on the 2 
METRO CONNECTS service vision, modified as needed to reflect the characteristics of each 3 
alternative. This plan includes changes in local transit circulation to and from the station area, 4 
which will be incorporated into the overall trip generation. 5 


The vehicle and non-motorized (pedestrian and bicycle) trips associated with the light rail station 6 
ridership forecasts for the alternative with the highest ridership at that station will be used for 7 
evaluating the station area effects. Exceptions may be made at locations where there are 8 
substantial differences between alternatives (e.g., one has bus transfer opportunities and one 9 
does not); in these cases, two different trip-generation scenarios may be developed at these 10 
locations. Trips will be assigned to the non-motorized and vehicular networks around the station 11 
locations based on existing and anticipated future circulation patterns. 12 


5.3.1.4 Construction Condition 13 


The effects of construction will be assessed both quantitatively and qualitatively (see 14 
Sections 7.2 through 7.11). Estimates of future roadway volumes under the construction period 15 
condition for the quantitative analyses will be estimated using the 2027 and 2032 No Build travel 16 
demand model (see Section 5.2). The No Build network will be modified to reflect construction 17 
period conditions, including additional truck activity, and reroutes and capacity-reducing 18 
rechannelizations with durations of greater than 1 year. See Section 4.3.3 for more details about 19 
the construction study area. 20 


5.3.2 Traffic Operations Analysis Tools 21 


The study area intersections listed in Section 4.3 will be assessed using Synchro software 22 
(version 10). Synchro is a traffic modeling program designed for analyzing intersection traffic 23 
operations and optimizing traffic signal timings. Synchro reports average vehicle delay, allowing 24 
calculation of LOS consistent with the Highway Capacity Manual (HCM) (Transportation 25 
Research Board 2016) definitions. Synchro also estimates average and 95th percentile queue 26 
lengths. In locations where queue analysis is required, SimTraffic will be used. 27 


5.3.3 Other Tools 28 


Mode-of-access tools including GIS-based software will be used to define the study areas 29 
described in Section 4. As existing travel behaviors continue to change and travel behaviors 30 
emerge that provide mobility options and choices for travelers, such as rideshare vehicles, 31 
additional analysis software and/or tools may be developed to provide support for evaluation 32 
measures related to these behaviors. 33 
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6 AFFECTED ENVIRONMENT 1 


The affected environment for transportation will document existing conditions in year 2019 for 2 
each element of the transportation system evaluated within the study area. These elements 3 
include Regional and Corridor Traffic, Transit, Arterials and Local Streets, Parking, Non-4 
motorized Facilities and Modes, Safety, Navigation, and Freight. Particular focus for these 5 
modes will be on transportation facilities in the vicinity of proposed transit stations because 6 
these will be the primary site-specific traffic generators.  7 


The detailed means for documenting the existing conditions for these transportation elements 8 
are discussed in the Environmental Impact section because the methods and measures to 9 
assess the existing conditions, No Build alternative, and project alternatives are largely the 10 
same. Existing conditions information will be both quantitative and qualitative and will be 11 
displayed both graphically and in a tabular format as appropriate. 12 
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7 TRANSPORTATION RESOURCE ANALYSIS AND 1 


MEASURES 2 


This section discusses the transportation analysis and measures that will be documented in the 3 
EIS to understand the Affected Environment and the direct impacts of the No Build and build 4 
alternatives. Direct impacts include measures to assess the long-term impacts as well as short-5 
term impacts during construction. This section also includes the analysis and measures used to 6 
determine Indirect and Cumulative Impacts on the transportation system.  7 


7.1 Assessment Methods and Analysis Thresholds 8 


The analysis and measures in this section are presented by the specific transportation resource 9 
that will be documented in the Transportation chapter and Transportation Technical Report of 10 
the EIS. The transportation analysis presented in these documents will be performed at three 11 
assessment levels, depending on resource: regional, corridor and sub-area, and local.  12 


Regional measures are defined as within the project area and beyond and are considered 13 
region-wide (e.g., King County or beyond). Measures at the corridor and sub-area level are 14 
intended to provide information for the project area or a specific segment within it. Measures at 15 
the local level would provide information specific to a certain location, transit route or 16 
transportation facility. Table 7-1 summarizes the transportation analysis measures; the following 17 
sections of provide more detail on individual modes. 18 


Table 7-1. Transportation Measures by Transportation Resource  19 


Transportation 
Resource 


Assessment Level Measures 


Regional and Corridor 
Traffic 


Regional Growth rate, VMT, VHT, VHD 


Corridor and sub-area 
Growth rate, vehicle volumes, v/c ratio/LOS, 
person trips, mode share 


Transit 
Regional 


System-wide annual and daily transit trips and 
boardings, total annual and daily light rail 
boardings, transit travel-shed 


Corridor and sub-area 
Project boardings, station and station area 
boardings and alightings  


Local 
Coverage, frequency, span, passenger load, 
reliability, stop and layover modifications, 
transfers, route performance 
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Transportation 
Resource 


Assessment Level Measures 


Arterials and Local 
Streets 


Local 


Access and local circulation, intersection LOS, 
and queue lengths 


Parking  Parking impact near stations and elevated and 
at-grade guideways. Includes spaces removed, 
current parking supply and restrictions, 
estimated parking demand, and assessment of 
drop-off/pick-up areas needs based on 
estimated forecasts 


Non-motorized Facilities 
and Modes 


Pedestrian and bicycle access, circulation and 
facility gaps surrounding stations, barriers, 
Americans with Disabilities Act accessibility, 
school walk route impacts, pedestrian LOS and 
bicycle parking at stations 


Safety Historical intersection and roadway collision 
type and frequency; safety assessment of 
project effects on all modes 


Navigation Impact to waterway navigation and an 
Obstruction Evaluation/Airport Airspace 
Analysis 


Impact to navigable airspace for nearby 
airports 


Freight Impact of the alignment on freight terminals, 
access, delays, routing, marine waterways, rail 
facilities, business loading zones and access, 
and truck parking 


Construction Quantitative and qualitative assessment of 
impacts to traffic operations, circulation and 
access, transit operations, property access, 
non-motorized travel, parking supply, freight, 
and marine navigation (if applicable) 
associated with transportation facility closures; 
include estimation of construction-related 
traffic, truck routes, and staging areas 


 1 


Measures for assessing these transportation elements, discussed in the following sections, will 2 
be both quantitative and qualitative, and results will be displayed both graphically and in tabular 3 
format as appropriate.  4 
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7.2 Regional and Corridor Traffic 1 


7.2.1 Operations 2 


7.2.1.1 Regional Traffic 3 


Evaluation Measures  4 


Information from the regional model developed for this study will be the key data source for this 5 
analysis. The following types of data will be produced for interim year 2032 and horizon year 6 
2042 to analyze the effect of project alternatives on regional or system-wide traffic 7 
characteristics: 8 


• Growth rate – the annual growth rate for vehicle traffic in the region 9 


• VMT – Total average daily vehicle miles traveled on the regional roadway system 10 


• VHT – Total average daily vehicle hours traveled on the regional roadway system 11 


• VHD – Total average daily vehicle hours of delay on the regional roadway system, which 12 
indicates the total level of congestion 13 


Evaluation Approach  14 


Information from the regional model will be used to generate the long-term-condition VMT, VHT, 15 
and VHD data for the No Build Alternative and build alternative(s). This model will be run in an 16 
iterative process with the Sound Transit Incremental Ridership Model, with roadway traffic 17 
volumes reflecting changes in transit ridership as described in Section 5.3.1. Matrices of vehicle 18 
trips and travel times on an origin-destination pair level from the model will be used to quantify 19 
estimated VHT, and matrices of vehicle trips and hours of delay per trip will be used to quantify 20 
the impact of project alternatives on VHD.  21 


Short-term changes in regional traffic during construction will not be assessed unless there are 22 
direct construction impacts on a regional facility, such as state highways. 23 


7.2.1.2 Corridor Traffic 24 


Evaluation Measures 25 


• Growth rate — Vehicle traffic demand within the WSBLE project area will be forecasted and 26 
presented as an annual growth rate.  27 


Additional measures used to evaluate effects within a corridor and/or sub-area of the study area 28 
will be based on a screenline-level analysis for the PM peak hour. Screenlines are imaginary 29 
lines drawn across one or more roadways to compare aggregate changes in traffic conditions. 30 
The following data will be included for each screenline: 31 


• Vehicle volumes 32 


• Vehicle v/c ratio/LOS 33 
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• Person trips – The number of person trips across screenlines 1 


• Mode share – The proportion of vehicle and person trips at screenlines taken by transit (bus 2 
and rail) versus personal auto 3 


Evaluation Approach 4 


The analysis of traffic impacts in various segments of the corridor will involve comparing traffic 5 
conditions on the highway and local street system at selected screenlines for each alternative, 6 
with the exception of the growth rate measure, which is an area measure based on 7 
transportation analysis zones (TAZs) within the study area.  8 


The screenline comparisons will provide a snapshot of traffic operations along each corridor. A 9 
map and table will be used to present data at five screenline locations, as shown on Figure 7-1: 10 


• Screenline 1 – Duwamish Waterway Crossing (north-south) 11 
• Screenline 2 – Between S Lander Street and Holgate Street (east-west) 12 
• Screenline 3 – S Main Street (east-west) 13 
• Screenline 4 – Denny Way (east-west) 14 
• Screenline 5 – Salmon Bay Crossing (east-west) 15 


Information for each screenline will be generated from the project’s regional model and Sound 16 
Transit’s ridership model and will include PM peak hour and daily values.  The v/c ratio at the 17 
screenlines may be expressed as a generalized facility-based LOS. 18 


7.2.2 Construction 19 


Construction impacts will be qualitatively and quantitatively assessed to determine if the 20 
project’s construction would have any impact on the regional and corridor traffic measures.  21 


7.3 Transit 22 


7.3.1 Operations 23 


7.3.1.1 Regional Transit 24 


Evaluation Measures 25 


The following measures will be considered for assessing effects of the project on system-wide 26 
bus and rail transit for interim and horizon years 2032 and 2042: 27 


• Annual transit ridership (linked trips) 28 
• Daily transit ridership (linked trips) 29 
• Annual Link light rail boardings 30 
• Daily Link light rail boardings 31 
• Transit travel-shed 32 


33 
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•  1 


Figure 7-1. Screenline Locations 2 
  3 
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Evaluation Approach  1 


The Sound Transit ridership model will be used to produce system-wide linked trip and 2 
boardings estimates. The network will be coded to reflect the No Build and build alternatives, 3 
and then the model will be run to produce transit forecasts for each alternative. Ridership 4 
forecast results will be provided as direct outputs from the ridership model. See Appendix A for 5 
a list of projects assumed for the No Build conditions. 6 


Transit travel-shed will estimate the distance that a rider can travel from one or more points 7 
along the project alignment in a given length of time (e.g., 30 minutes). It may be accompanied 8 
by demographic data such as estimated housing and employment within that area served. 9 


7.3.1.2 Corridor Transit 10 


This section describes the corridor and sub-area analyses that will evaluate projected changes 11 
to transit services (light rail and bus) by the build alternatives. 12 


Evaluation Measures 13 


The following evaluation measures will be considered to understand the corridor and sub-area 14 
effects on transit service for interim year 2032 and horizon year 2042: 15 


• Project boardings (daily, AM peak, PM peak) 16 
• Station and station area boardings and alightings (daily, AM peak, PM peak) 17 


Evaluation Approach 18 


The Sound Transit incremental ridership model will be used to produce ridership data (in 19 
boardings) for the project. Ridership will be estimated for the AM peak, PM peak and daily 20 
periods. Corridor daily bus ridership will be estimated to represent the No Build conditions. 21 


AM peak, PM peak, and daily station boardings and alightings by alternative will be produced 22 
from the Sound Transit incremental ridership model. Each alternative will have a specific transit 23 
integration plan and parking capacity for drop-off/pick-up developed along with transit travel 24 
times (light rail and bus) within the WSBLE corridor and other key areas. 25 


7.3.1.3 Local Transit 26 


The transit quality of service assessment will analyze the expected project effects on the 27 
existing and future bus and light rail services within the WSBLE study area using both 28 
qualitative and quantitative information. The approach will follow the methodology and 29 
guidelines presented in the Transit Capacity and Quality of Service Manual (Transportation 30 
Research Board 2013), and supplemented with the King County Metro service standards and 31 
guidelines, where appropriate. Transit quality of service information will either be reported at the 32 
screenlines, or at station areas within the WSBLE study area. 33 
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Evaluation Measures 1 


The evaluation will document the transit service effects for existing conditions and No Build and 2 
build alternatives. This will include: 3 


 Service coverage and circulation 4 


 Transit LOS for:  5 


– Frequency 6 


– Span (daily hours of service) 7 


– Passenger load 8 


– Reliability 9 


 Temporary or permanent closures or relocations of stops and layover spaces 10 


 Transfer conditions (i.e., bus/rail, rail/rail) 11 


 Route performance, for key routes near affected station areas and where the alignments 12 
impact street operations 13 


Evaluation Approach  14 


Expected changes in transit service and routing with the build alternatives will be identified and 15 
compared to the transit service and routing under No Build conditions. These changes will also 16 
identify temporary or permanent changes to transit facilities and equipment (e.g., stops and 17 
stations, overhead caternary system (OCS), layover, and similar) and will be developed in 18 
conjunction with King County and Sound Transit service planners as part of the project’s transit 19 
integration plan.  20 


The comparison will focus on changes in transit coverage within the project study area and 21 
potential effects on speed and reliability (based on existing reliability information from the transit 22 
agencies, traffic operations results, and/or other traffic analysis data). Frequency will be 23 
reported at screenlines for the AM and PM peak hours. Span will be reported for transit lines 24 
crossing screenlines and serving proposed stations, for the weekday and weekend. Reliability 25 
will be reported by transit line, at screenlines, for the AM and PM peak hours. Passenger load 26 
data will be provided from the Sound Transit incremental ridership model and will be reported 27 
for the AM and PM peak hours, at screenlines (see Figure 7-1). Where applicable, results will be 28 
presented along with the LOS thresholds from King County Metro and the Transit Capacity and 29 
Quality of Service Manual to understand the changes with the project. 30 


7.3.2 Construction 31 


This analysis will evaluate the potential short-term impacts to regional, corridor and local transit 32 
together. Transit impacts during construction will be coordinated with Sections 7.2, Regional 33 
and Corridor Traffic; 7.4, Arterial and Local Street Traffic; and 7.6, Non-motorized Facilities and 34 
Modes. Construction impacts to transit will consider both the transit service and transit rider. 35 
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This assessment will evaluate the potential modifications to roadway capacity and operations 1 
during construction on transit service and the ability to access the system during construction. 2 
This would include construction activities that could require closure or relocation of transit stops.  3 


7.4 Arterial and Local Street Traffic 4 


7.4.1 Operations 5 


7.4.1.1 Property Access and Local Circulation 6 


This evaluation will assess permanent local area traffic circulation impacts including access to 7 
properties affected by the build alternatives. Refer to Section 7.4.2 for construction impacts to 8 
property access and local circulation.  9 


Evaluation Measures 10 


The evaluation will document any physical change to the traffic patterns and movements along 11 
with changes in property access. 12 


Evaluation Approach 13 


This assessment will include such factors as: 14 


• Effect of potential street closures on localized traffic movement 15 
• Loss of access (such as left turns) to and from driveways 16 
• Changes in property access 17 


7.4.1.2 Intersection Operations (including Station Area Traffic Analysis) 18 


Evaluation Measures 19 


Effects on intersection operations will be evaluated between the No Build and the project 20 
conditions based on the analysis years identified in Table 5-1. LOS measures the quality of 21 
traffic operations at an intersection. As described in Table 7-3, LOS ratings range from A to F. 22 
LOS A represents the lowest amount of delay and LOS F the highest amount of delay. Queue 23 
lengths will be reported at intersections that operate at or below (failing) the agency’s LOS 24 
threshold. 25 


Agency transportation goals and LOS standards are developed as part of each agency’s 26 
comprehensive planning efforts. Although agencies accept different levels of congestion, a 27 
delay-based intersection LOS analysis is typically conducted for impacts analyses and is 28 
proposed for this project. Delay is expressed in terms of average delay (in seconds) per vehicle 29 
as a result of the intersection operations.  30 


In the absence of an adopted City of Seattle LOS threshold policy for intersection operations, 31 
LOS E will be used as a guide to determine when coordination with the City of Seattle is 32 
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required to discuss project-related impacts on intersections. This threshold was selected in 1 
coordination with City of Seattle. 2 


Table 7-3. Level of Service Definitions for Signalized and Unsignalized Intersections 3 


LOS 


Average Control Delay  
(seconds per vehicle) 


Traffic Flow Characteristics 
Signalized 


Intersections 
Unsignalized 
Intersections 


A < 10 < 10 Virtually free flow; completely unimpeded. 


B > 10 and < 20 > 10 and < 15 Stable flow with slight delays; less freedom to 
maneuver. 


C > 20 and < 35 > 15 and < 25 Stable flow with delays; less freedom to 
maneuver. 


D > 35 and < 55 > 25 and < 35 High density but stable flow. 


E > 55 and < 80 > 35 and < 50 Operating conditions at or near capacity; 
unstable flow. 


F > 80 > 50 Forced flow; breakdown conditions. 


Source: Transportation Research Board (2016). 


Evaluation Approach  4 


Synchro (version 10.0) software will be used to determine the projected peak hour LOS for the 5 
analysis years identified in Table 5-1 at the intersections identified in Section 4.3. The HCM 6 
report from the Synchro software will be used to summarize average intersection delay, LOS, 7 
and v/c ratios (HCM 2010 6th Edition will be used unless unavailable for the configuration under 8 
study, in which case HCM 2000 will be used). The signalized intersections’ LOS will be defined 9 
in terms of average intersection delay. The LOS at an unsignalized intersection is also defined 10 
in terms of delay, but only for the worst operating movement, which is typically on the minor 11 
street (i.e., stop) approaches. For unsignalized intersections that are stop-controlled on each 12 
approach, the average intersection delay is reported. Vehicle queue lengths will be reported 13 
from Synchro for intersections adjacent to stations, intersections not meeting agency LOS 14 
standards or with direct physical project impacts, as agreed to with the relevant jurisdictions, to 15 
understand if the project alternatives extend vehicle queues beyond the storage length. 16 


Default assumption values for the analysis will be developed for intersections where actual 17 
values are not available. These will include assumptions with respect to saturation flow rates, 18 
geometry, traffic, and signalization conditions. Table 7-4 provides assumptions for existing and 19 
future year (No Build and build alternatives) input values and assumptions when data are not 20 
available.  21 


 22 
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Table 7-4. Default Synchro Parameters and Assumptions 1 


Arterial Intersection 
Parameter Existing Year 2019 Future Analysis Years 


Peak Hour Factor From count and for entire 
intersection; otherwise: 
If total entering vehicles ≥1000, 
0.92. 
If total entering vehicles <1000, 
0.90. 


Use 0.95 for all intersections except 
where existing peak hour factor (PHF) 
is greater than 0.95 or less than 0.70. 
Use existing PHF in cases where the 
PHF is greater than 0.95. 
If existing PHF is less than 0.70, then 
increase factor by 0.20. 


Conflicting Cyclists 
and Pedestrians per 
Hour 


From traffic count, otherwise 
assume 10 pedestrians/cyclists 
in both AM and PM periods. 


For the No Build Alternative, apply 
growth rate from adjacent street to 
existing volumes.  
For the build condition, add the 
number of pedestrians based on the 
station ridership and mode of access 
forecasts. 


Area Type “CDB” for areas within 
downtown Seattle. “Other” for all 
other locations within the study 
area. 


Same as existing. 


Ideal Saturation Flow 
(for all movements) 


1,900 vehicles per hour. Same as existing. 


Lane Utilization Default software assumptions 
unless data/engineering 
judgment suggests otherwise. 


Same as existing. 


Lane Width Existing lane widths. Assume 11 
feet if no information available. 


Same as existing, unless 
improvements proposed; then use 
agency standards/plans. 


Percent Heavy 
Vehicles 


From count, otherwise 3%. Same as existing. 


Percent Gradea Flat approach = 0%. 
Moderate Grade on approach = 
3%. 
Steep grade on approach = 6% 
or from field/elevation data. 


Same as existing. 


Parking Maneuvers 
per Hour 


Based on parking regulations. 
For less than 15-minute parking, 
assume 4 maneuvers per hour; 
otherwise, assume 1 maneuver 
per hour, unless 
data/information gathered or 
provided from agencies suggest 
otherwise. 


Same as existing. For new parking, 
assume existing assumptions for 
maneuvers based on parking 
durations. 
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Arterial Intersection 
Parameter Existing Year 2019 Future Analysis Years 


Bus Blockages Headway information provided 
by transit agencies. 


Use future service assumptions 
developed by King County Metro, 
Pierce Transit, and Sound Transit as 
part of the Transit Service Integration 
Plan. 


Intersection Signal 
Phasing and 
Coordination 


From agency signal phasing 
sheets or their existing analysis 
files. 


Signal timings for existing signals: 
same as existing. Signal timings for 
intersections constructed due to the 
project: ITE methodology. 
For timing adjustments: Left turns, if 
permitted in existing, will be examined 
for a protected phase based on LOS, 
access/geometry, safety, and agency 
guidance. 
For build: Any left-turn conflict with at-
grade light rail will include a separate 
lane and have protected phasing. Left 
turns will be restricted (or protected 
with a gate or similar treatment) at 
unsignalized intersections. For 
elevated light rail, mid-block left turns 
will be restricted. 


Intersection Signal 
Timing Optimization 
Limits 


Not applicable. Between 60 and maximum of 180 
seconds. 


Minimum Green Time Per signal timing cards. Based on pedestrian times (minimum 
of 7 seconds walk time and 3.5 feet 
per second for flashing don’t walk 
clearance). 
If no crosswalk: 10 seconds. 


Yellow and All Red 
Time 


Per signal timing cards. New signals: Yellow = 4 seconds, and 
All Red = 1 second. 


High-occupancy 
Vehicle (HOV) Lanes  


Lane Utilization Method.b Same as existing. 


Right Turn on Red Allow (unless signed otherwise). Same as existing. 


Right Turn Overlaps Per signal timing cards. Identify if used. 


Vehicle Queue 
Lengths 


Based on 25 feet per vehicle. Same as existing. 


Note: Delay-based LOS results will be reported from Synchro’s HCM 2000 Reports. 
a Percent grade assumed for at-grade intersections only. 
b This methodology assumes intersection lane designations will be coded exactly as shown in the field. 
Shared through (HOV) and right turn lanes will be coded as a general-purpose traffic lane because Synchro 
does not have a special method for HOV lane analysis. To account for lower HOV lane volumes, the lane 
utilization factors will be adjusted to reflect this condition.  
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7.4.2 Construction 1 


The assessment of construction-related transportation impacts on local and arterial streets will 2 
focus primarily on corridors near the light rail alignment or on streets that could be substantially 3 
affected by construction with any of the build alternatives. For the purposes of impact 4 
assessment on local and arterial streets, the construction phase considered to be most 5 
disruptive to traffic operations in the corridor will be the one assessed in the most detail. This 6 
phase will be identified in coordination with Sound Transit staff and staff from local jurisdictions, 7 
as appropriate. Depending on the agreement with local jurisdictions, a limited traffic analysis 8 
during the construction periods within the WSBLE study area would be considered based upon 9 
the thresholds described in Section 4.3.3. 10 


The construction analysis on local and arterial streets will consider the following: 11 


• Changes in roadway capacity, including potential lane closures, roadway modifications, 12 
areas of construction activity adjacent to travel lanes, or other reductions to capacity as a 13 
result of project construction activity 14 


• Identification of access and impacts from potential construction staging areas on roadway 15 
operations 16 


• Assessment of potential for traffic diversion related to road closures, and options for traffic 17 
detours 18 


• Estimation of construction truck traffic 19 


• Impacts on emergency services 20 


The analysis will be summarized in a tabular format to identify the following: 21 


• Impact location(s) 22 


• Street characteristics 23 


• Type of construction activity, including likely duration of impact to roadways (characterized 24 
as full or partial closures for short-term or long-term periods) on local and arterial roadways 25 


• Level of construction traffic (characterized as high, moderate, or low); high truck traffic is 26 
generally associated with major fill, excavation, and concrete work  27 


• Availability and identification of potential detour routes including ability to accommodate 28 
oversize loads if needed 29 


• Potential for detoured traffic to affect a residential neighborhood (This is characterized as 30 
high, medium, or low and is related to both potential for road closures and options for traffic 31 
detour.) 32 
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• Loss of on- and off-street public parking. (This may be characterized as “yes” for parking 1 
loss and “no” for no parking loss  2 


7.5 Parking 3 


Demand for parking by transit riders will likely vary depending on location throughout the study 4 
area, with relatively high demand at major stations near the northern and southern ends of the 5 
alignment (such as Alaska Junction, Avalon, Delridge, Ballard, and Interbay), with lower 6 
demand in the other areas of the project with limited parking supply (i.e., Downtown Seattle). 7 
While park-and-ride lots are not planned with this project, an assessment of drop-off/pick-up 8 
activity and informal parking near station areas will be conducted through analysis of existing 9 
mode-of-access survey information and data from Sound Transit for similar station areas. These 10 
data will be used to estimate the impact of driving and/or parking for stations along the corridor.  11 


7.5.1 Operations  12 


Evaluation Measure 13 


Analysis of the impacts of the project on existing on- and off-street public parking will consider 14 
roads where permanent facilities would be in the right of way and roadways around stations. 15 
The analysis will consider the loss of existing public on- and off-street parking supply and the 16 
potential for hide-and-ride parking. 17 


Evaluation Approach 18 


The evaluation of parking impacts will include an inventory of parking supply, types of 19 
restrictions, and utilization in locations where parking is anticipated to be affected by the project. 20 
The information will be compared to the changes the build alternatives would make in the 21 
parking supply and the potential for hide-and-ride parking. Survey data from Sound Transit 22 
related to station access via auto modes will be used to assess the impact these modes will 23 
have in and around station areas along the alignment.  24 


Along the alignment, the assessment of parking loss will be based on review of the inventory of 25 
parking supply and demand coupled with an evaluation of the conceptual drawings for each 26 
build alternative. Comparison between existing demand and the supply remaining after 27 
construction of each build alternative will form the basis for identifying parking loss associated 28 
with each alternative. This comparison will also consider that loss in relation to parking 29 
utilization and will facilitate the identification of possible mitigation strategies. The potential loss 30 
of existing parking spaces will be presented by both location and type. Off-street parking lots will 31 
be considered as additional supply for the loss of on-street parking in the analysis. The 32 
propensity of station areas to attract hide-and-ride parking will be analyzed based on ridership 33 
forecasts, parking restrictions, and potential walkshed to available on-street parking. 34 
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7.5.2 Construction 1 


The assessment of construction-related parking impacts will consider the following: 2 


• Changes in roadway parking restrictions 3 


• Impacts to on- and off-street public parking supply, including truck parking 4 


• Potential additional temporary loss of off-street parking due to construction staging, as well 5 
as construction worker parking 6 


7.6 Non-motorized Facilities and Modes 7 


7.6.1 Operations 8 


7.6.1.1 Evaluation Measures 9 


The non-motorized facility and modes will evaluate pedestrian and bicycle access, circulation 10 
and facility gaps surrounding stations, barriers, Americans with Disabilities Act accessibility, and 11 
school walk route impacts. The assessment of future non-motorized (pedestrian and bicycle) 12 
facilities will address the following issues: 13 


• Pedestrian access and circulation within 0.5 miles of the proposed station in relation to the 14 
forecasted ridership. 15 


• Direct (physical) effects on pedestrian and bicycle facilities along the alignment of each 16 
alternative. This would include identifying any barriers the build alternatives might create to 17 
non-motorized movements. 18 


• Identification of existing physical barriers for non-motorized (pedestrian and bicycle) 19 
movements accessing proposed stations.  20 


• Identification of currently missing and funded new sidewalk sections for city arterials within 21 
the study area.  22 


• Impacts on designated school walk routes. 23 


• Identification of deficiencies in the existing and funded regional bicycle paths and routes 24 
within 1.0 mile of proposed station locations, and a general quantification of how major 25 
multi-use trails/paths are used (i.e., by commuters or recreational users). 26 


• Bicycle parking needs 27 
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7.6.1.2 Evaluation Approach 1 


The evaluation of non-motorized facilities and modes will be conducted through an inventory of 2 
the existing and planned future non-motorized facilities surrounding each proposed station as 3 
identified in the evaluation measures (planned future facilities will be limited to those 4 
reasonably-foreseeable projects that have funding or are otherwise committed). This will identify 5 
existing and future gaps in the non-motorized network, and other barriers as applicable (e.g., 6 
topography). In coordination with the regional travel demand and transit ridership forecasts, 7 
future estimated non-motorized volumes will be generated for each station and assigned to the 8 
non-motorized facilities within the station non-motorized study area. This will be conducted for 9 
both No-Build and Build alternatives. This assignment of the pedestrian and bicycle forecasts 10 
will identify any physical barriers limited access to the stations.  11 


A quantitative pedestrian LOS analysis will also be conducted for sidewalks at intersections 12 
within one block (approximately 300 feet) of each proposed station entrance (the study area 13 
may exceed one block or 300 feet from the station depending on the location of transfer points 14 
or nearby pedestrian generators). The Transit Capacity and Quality of Service Manual 15 
(Transportation Research Board 2017) and HCM methodology for determining sidewalk LOS 16 
will be used for this analysis. This methodology produces a score that indicates the pedestrian’s 17 
perception of the travel experience and is based on the average pedestrian space and average 18 
flow rate.  19 


7.6.2 Construction 20 


Non-motorized construction analysis will be coordinated with Section 7.4, Arterial and Local 21 
Street Traffic, considering the potential pedestrian or bicycle facility impacts on roadways or 22 
non-motorized facilities as a result of project construction activity that could close or modify 23 
these facilities. This analysis will summarize the impact location, type of facility and construction 24 
activity, including likely duration of impact (i.e., short-term versus long-term). 25 


7.7 Safety 26 


Potential effects of the project on safety will be assessed qualitatively and, where appropriate, 27 
quantitatively, for all modes within the study area, including general traffic, transit, freight, 28 
bicycle, pedestrian and waterway vessel modes.  29 


7.7.1 Operations 30 


7.7.1.1 Evaluation Measures 31 


Evaluation measures will include the following: 32 


• Intersection and roadway collision histories (type, severity, and frequency) 33 
• Qualitative effects on general-purpose traffic, transit, freight, and non-motorized safety 34 
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7.7.1.2 Evaluation Approach 1 


A safety analysis will assess historical collisions/crashes within the project limits in terms of 2 
type, severity, and frequency. Collision data from the latest 3 years will be compiled and 3 
summarized to identify any current safety deficiencies. Unique collision patterns (e.g., high 4 
frequency of a specific pattern) will be noted. The collision data will be collected for any directly 5 
affected local intersections and roadways.  6 


A safety assessment of the intersection and roadway design will be conducted only where the 7 
build alternatives are proposed to be within the roadway right of way, substantially increase 8 
traffic volumes, or result in a physical change to the roadway geometrics or channelization. To 9 
minimize conflicts during operations, the project does not include light rail within active road 10 
right of way. Along these streets, a qualitative discussion of how the project may directly affect 11 
the existing collision type and frequency will be developed and documented.  12 


Safety effects on general vehicle traffic and truck freight travel due to station trip activities will be 13 
qualitatively assessed based on projected changes in traffic volumes and critical queue lengths, 14 
modal conflicts and proposed roadway design.  15 


Safety effects on bicycle and pedestrian travel will also be qualitatively assessed based on 16 
changes in the number of conflicts with motorized modes, as well as changes in facilities 17 
provided for their travel. This assessment will consider school walk routes and school bus 18 
zones.  19 


7.7.2 Construction 20 


Construction impacts will be qualitatively assessed to determine if the project’s construction 21 
would have any impact on the safety of the transportation system. This will include assessing 22 
the safety of transit riders, general purpose traffic, non-motorized modes (pedestrians and 23 
bicyclists) and freight travel.  24 


7.8 Navigation 25 


Navigation Impact Reports will be prepared for the Duwamish Waterway and Salmon Bay, and 26 
the findings will be summarized in the Transportation Technical Report. The Navigation Impact 27 
Reports will be based on information from agency coordination, waterway user interviews and 28 
surveys, historical navigation patterns, and additional economic or freight cargo research if 29 
needed. The reports will document existing and future navigational needs as well as potential 30 
impacts to navigation from each alternative, including effects on navigation channels and 31 
navigation to and from the shoreline where applicable.  32 


An Obstruction Evaluation/Airport Airspace Analysis will be developed per Federal Aviation 33 
Administration requirements.  34 
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This assessment of potential impacts will include direct long-term impacts during operations as 1 
well as impacts during construction on marine and air transportation and navigation. 2 


7.9 Freight 3 


7.9.1 Operations 4 


7.9.1.1 Evaluation Measures  5 


Evaluation measures will include the following: 6 


• Truck operations – Changes in congestion levels and/or intersection delay along potentially 7 
impacted facilities (see Section 4.8). 8 


• Truck access – Physical impacts on truck routes, loading zones, parking, and access to Port 9 
terminals and local businesses 10 


• Freight rail impact – Physical impacts to freight rail corridors or port intermodal facilities, and 11 
other impacts that may affect rail operations 12 


• Water-based freight – Physical impacts on water-based freight-related properties, both 13 
upland and in-water (when applicable), and other impacts that may affect water-based 14 
freight operations. The nature and degree of those impacts will be addressed primarily in the 15 
Navigation Impact Reports (see Section 7.8).   16 


7.9.2 Evaluation Approach  17 


Traffic impacts of the build alternatives on facilities in the freight study area (see Section 4.8) will 18 
be quantitatively assessed per the methodology described in Section 4.3.3 Other aspects of 19 
freight operations will be qualitatively assessed. This assessment will focus on truck movement 20 
and truck routing impacts as well as the potential impact to freight rail corridors and facilities, 21 
port terminals and marine freight traffic.  22 


The assessment of freight mobility will focus on designated major truck routes and truck service 23 
areas, access to these freight terminals, loss of on-street loading zones or truck parking, and/or 24 
modifications of truck access to local businesses.  25 


The assessment of freight rail impacts will focus on physical changes proposed within, above or 26 
below railroad right of way. 27 


The assessment of water-based freight will be coordinated with the information in Section 7.8, 28 
Navigation. 29 
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7.9.3 Construction 1 


The assessment of freight impact during construction will include analysis of freight trucks, 2 
freight rail, and water-based freight. The construction impacts will consider the impacts on 3 
intermodal and port terminal facilities, including access and circulation. This assessment will be 4 
coordinated with the construction impacts identified in Sections 7.4, Arterial and Local Street 5 
Traffic, and 7.8, Navigation. See Section 4.3.1 for more details on the construction condition 6 
roadway analysis. 7 


7.10 Indirect Effects 8 


Indirect effects are those project effects that occur later in time or some distance from the 9 
project. Typical indirect transportation effects are those associated with changes in land use 10 
development over time. The land use changes are described in the EIS Land Use chapter. The 11 
associated potential impacts to transportation will be discussed qualitatively. 12 


7.11 Cumulative Effects  13 


The cumulative transportation effects of the project are already generally analyzed through 14 
traffic modeling and ridership modeling that incorporates past and reasonably foreseeable future 15 
actions and projected growth. 16 


A qualitative assessment will address additional cumulative transportation effects for specific 17 
reasonably foreseeable future plans or proposals that have not completed environmental review 18 
or are not fully funded for construction (and therefore are not directly accounted for in the 19 
modeling), but could foreseeably be built by the horizon year. These may include, but are not 20 
limited to, consideration of effects from actions such as the following:  21 


• Highway/lane management, such as from the implementation of tolls on state and/or local 22 
facilities, that could further alter travel behavior in the corridor 23 


• Construction activities from other transportation projects that could affect or be influenced by 24 
the project construction activities 25 


• Local developments and public infrastructure projects that could contribute to cumulative 26 
traffic delays on local arterial streets over the construction period27 
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8 MITIGATION MEASURES 1 


The development of potential mitigation measures options will be coordinated with the relevant 2 
federal, state and local agencies and jurisdictions to identify strategies that may already be 3 
under consideration but that could benefit the project.  4 


8.1 Regional 5 


Mitigation would be determined if any substantial impacts were identified to the measures 6 
evaluated within Section 7.2, Regional and Corridor Traffic. A substantial impact is defined as 7 
an increase of 10 percent or greater.1 8 


8.2 Transit 9 


The performance of the transit system will be assessed under the build and No Build conditions 10 
using analysis results and LOS standards as stated in Section 7.3.  11 


The objective of the transit service integration plan collaboratively developed between King 12 
County Metro and Sound Transit is to be revenue neutral or positive, therefore potential 13 
mitigation for transit service hours or fleet is not expected with the project. Project-related 14 
operational delays, facility impacts, and mitigation identified as part of the traffic analysis 15 
conducted near the station areas and alignments will be reviewed to determine if there are 16 
needed transit improvements to maintain transit speed and reliability through these impacted 17 
locations (see Section 8.1.3).  18 


At these locations, impacts will be reviewed and potential mitigation, design changes, and/or 19 
service revisions will be determined collaboratively by King County Metro and Sound Transit.  20 


8.3 Arterials and Local Streets 21 


Potential mitigation to property access and local circulation will be developed to address 22 
impacts to the roadway system and individual properties caused by the project. This could 23 
include project impacts that create substantial out-of-direction travel or that would substantially 24 
limit access to areas or properties through road closures or direct barriers created by the 25 
project.  26 


For intersection operations, if the intersection LOS is D or higher under the build condition, then 27 
that intersection is considered to meet City of Seattle best practices guidance. If traffic changes 28 
associated with the build condition cause an intersection to degrade from LOS D or higher to 29 


                                                 
 
1 Threshold is based on model calibration guidance from the Federal Highway Administration. Variations of up 
to 10 percent from observed volumes are considered typical for an appropriately calibrated model. An increase 
of greater than 10 percent would exceed this threshold and would therefore be considered an effect of the 
project. 
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LOS E, Sound Transit will coordinate with the City of Seattle on improvements, if feasible, that 1 
could be implemented as potential mitigation. If the intersection already operates at LOS E or 2 
worse in the No Build Alternative, then Sound Transit would coordinate with the City of Seattle 3 
on potential improvements, if feasible, if the overall intersection delay and/or LOS noticeably 4 
degrades (i.e., greater than 10 percent increase in the delay) with the build alternative. In these 5 
situations, if mitigation is agreed to by the relevant agencies, then the project is only obligated to 6 
bring the operating condition back to the overall intersection delay levels in the No Build 7 
condition.  8 


In addition, depending on the agreement with the relevant jurisdictions, potential mitigation may 9 
be determined if the project extends queue lengths further than in the No Build Alternative and 10 
beyond the storage provided.  Potential mitigation might include operational changes to signal 11 
phasing or timing, use of intelligent transportation systems, transit improvements, or  physical 12 
modification such as restriping, extending or adding turn lanes.  13 


Mitigation measures will be developed to address construction impacts on the local and arterial 14 
roadway system with respect to property access and circulation, arterial and local roadway 15 
operations, and on- and off-street public parking. The limitation of impacts to special events will 16 
be a consideration in the development of the conceptual construction plan.  17 


8.4 Parking 18 


Potential parking mitigation will be identified where the project permanently or temporarily (e.g., 19 
during construction) removes public parking, and where there is the potential for hide-and-ride 20 
parking activity in neighborhoods surrounding the stations. Areas with a high potential for hide-21 
and-ride activity will be identified, with potential mitigation strategies to reduce the likelihood of 22 
this activity. Parking loss for private parking will be addressed as a property acquisition impact. 23 


8.5 Non-motorized 24 


Potential improvements will be identified to mitigate potential direct (long-term and construction) 25 
impacts from the build alternatives on the non-motorized system. This will consider degradation 26 
or lack of pedestrian and bicycle conditions surrounding station areas and direct impacts to the 27 
pedestrian and bicycle facilities such as the loss or restriction of bikeways and Americans with 28 
Disabilites Act-accessible pedestrian routes. 29 


8.6 Safety 30 


Potential improvements will be identified to mitigate potential direct (long term and construction) 31 
impacts from the build alternatives on the safety of the transportation system. This will consider 32 
degradation of safety to transit riders, arterial and local streets, non-motorized modes 33 
(pedestrians and bicyclists) and freight travel 34 
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8.7 Navigation 1 


Any mitigation measures identified in the Navigation Impact Report or the Obstruction 2 
Evaluation/Airport Airspace Analysis necessary to address impacts to navigation during 3 
operations or construction will be identified.  4 


8.8 Freight 5 


Potential improvements will be identified to mitigate potential direct (long-term and construction) 6 
impacts from the build alternatives on freight. This will consider impacts to freight operations, 7 
including access and circulation along affected roadways, rail and intermodal facilities, Port 8 
terminals, and waterways.9 
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9 PROPOSED FIGURES, MAPS OR OTHER DATA 1 


Potential figures include the following, but are not limited to, the following: 2 


• Study area(s) 3 
• Screenlines 4 
• Freight infrastructure including routes, facilities, yards, and rail lines 5 
• Transit routes and services 6 
• Intersection level-of-service 7 
• Walk, bike, and transit-sheds 8 
• Existing and future non-motorized facilities 9 


Potential tables and graphs include the following, but are not limited to, the following: 10 


• Screenline information, such as v/c ratio 11 
• Station mode of access 12 
• Station ridership 13 
• Pedestrian LOS14 
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10 DOCUMENTATION 1 


For the WSBLE EIS, the transportation discipline will develop the following documentation: 2 


• EIS chapter 3 
• Transportation Technical Report4 











West Seattle and Ballard Link Extensions 


Page 11-1 | AE 0036-17 | Transportation Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


11 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 1 


Specific types of transportation data will also be developed for use in analyzing project impacts 2 
on other environmental resources. 3 


11.1.1 Air Quality Analysis Data 4 


To support the air quality impact analysis, the following types of data will be produced: 5 


• Daily VMT estimates by speeds for two areas: WSBLE study area and regional system. 6 
These estimates will be provided in a tabular format for greenhouse gas analyses. 7 


The above information will be provided for existing conditions (2019) and the horizon year 8 
(2042) 9 


11.1.2 Noise Analysis Data 10 


To support the noise impact analysis, the following types of data will be produced: 11 


• Existing (2019) and horizon year (2042) PM peak hour Synchro model files and general 12 
system-wide vehicle classification information (i.e., heavy vehicle percentage)  13 


11.1.3 Energy Analysis Data 14 


To determine operational energy impacts, the following types of data for year 2042 will be 15 
produced: 16 


• Daily regional VMT and VHT 17 
• Daily light rail transit VMT 18 


11.1.4 Economics 19 


To support the economics analysis, the following information will be provided: 20 


• Changes in business access 21 
• Parking and loading zone impacts 22 
• Construction detour routes 23 
• Long-term effects on general and freight mobility 24 
• Changes in freight navigation 25 


11.1.5 Environmental Justice and Social Impact Analysis Data 26 


To support the environmental justice and social impact analysis, a variety of data will be 27 
produced, including the following: 28 







West Seattle and Ballard Link Extensions 


Page 11-2 | AE 0036-17 | Transportation Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


• Estimated travelsheds, derived from the travel demand model, to assist in the identification 1 
of study areas for the environmental justice and social impact analyses 2 


• Estimated travel times to selected destinations (e.g., Seattle-Tacoma International Airport, 3 
Seattle central business district, University of Washington, Northgate, Lynnwood, Redmond 4 
and Bellevue) for use in the analysis of access to employment centers, educational 5 
institutions and medical services for environmental justice populations 6 


• Analysis of relevant temporary and permanent impacts, such as relocation of disabled 7 
parking spaces or designated parking at social services 8 


• Permanent and temporary changes in transit and traffic operations, circulation, and access 9 
on corridor roadways and potential mitigation 10 
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Sponsor Project ID Project Title Description 2032 2042 


SDOT TC-367200 Fauntleroy Way SW Boulevard 
Project 


• Fauntleroy Way between 35th Ave SW and SW 
Alaska St 


• Maintains two lanes of traffic in each direction on 
Fauntleroy Way 


• New sidewalks, crosswalks, and shortened 
crossings at side streets, created by realigning 
skewed intersections 


• One-way protected bike lane on either side of the 
street (0.29-mile), connecting to the existing bike 
network at Avalon Way and Alaska St 


x x 


SDOT  RapidRide H Line Delridge Way SW is one of seven new corridors where SDOT 
is partnering with King County Metro to upgrade existing bus 
routes to Metro RapidRide service and improve connections 
for people walking and biking (Upgrading Metro Route 120 
into the RapidRide H Line). As part of this project:  


• Sidewalks, street crossings, and paths for getting to 
stop will be improved for pedestrians and bikes, and 
for those with limited mobility.  


• SDOT plans to improve access to transit along 
Delridge Way SW and is including bicycle and 
pedestrian improvements as part of the project. 
These may include upgraded crosswalks and 
intersections, new crosswalks, better connection to 
nearby greenways, and a possible protected bike 
lane on Delridge Way SW. 


x x 


SDOT SEA-213 RapidRide Rainier Line SDOT will build a new bus rapid transit 
(BRT)/RapidRide corridor along Rainier Ave S. Key 
features of the project include a series of roadway 
improvements that are expected to improve transit 
travel times by approximately 22%: business access 
and transit (BAT) lanes or exclusive transit-only lanes, 
signal modifications, channelization changes, and 
transit signal priority (TSP). The scope of work will also 
include transit stop amenities and supporting bicycle 
and pedestrian infrastructure that improve the customer 


x x 
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Sponsor Project ID Project Title Description 2032 2042 


experience for all users and help draw choice riders to 
transit: real-time arrival information, lighting, 
wayfinding, off-board fare payment options, sidewalks, 
and bicycle facilities, payment options, sidewalks, and 
bicycle facilities. 


SDOT  Center City Bike Network The Center City Bike Network supports a vibrant 
Seattle by designing a safer, more predictable traveling 
experience for people walking, biking and driving 
downtown. SDOT is studying and prioritizing locations 
for a protected bicycle lane network in downtown 
Seattle. This work builds on outreach and data 
collected as part of Seattle's 2014 Bicycle Master Plan. 
This includes two-way protected bicycle lane on 4th 
Ave from Main St to Vine St, and 2nd Ave protected 
bike lane extension to Dearborn. 


x x 


SDOT SEA-215 Roosevelt RapidRide  A new bus rapid transit(BRT)/RapidRide corridor along 
Roosevelt Way, Eastlake Ave, and Fairview Ave: This 
project will expand King County Metro's RapidRide 
brand. The project includes key features such as 
business access and transit (BAT) lanes or exclusive 
transit-only lanes, signal modifications, channelization 
changes, bus stop consolidation, parking changes, bus 
bulbs, transit signal priority (TSP), bicycle and 
pedestrian access improvements, and protected bike 
lanes and/or parallel neighborhood greenways. 
Improvements will also include transit stop amenities 
such as real-time arrival information, lighting, 
wayfinding, off-board fare payment options, and bicycle 
and pedestrian access, lighting, wayfinding, off-board 
fare payment options, and bicycle and pedestrian 
access improvements. 


x x 


SDOT  SW Avalon Way & 35th Ave SW  Redesign SW Avalon Way (SW Spokane St - 
Fauntleroy Way SW) to add protected bike lanes, 
remove the center turn lane, maintain the transit lane, 
remove 12 parking spaces, add time restrictions to 23 
parking spaces, pedestrian improvements and other 


x x 
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infrastructure upgrades on all streets including 
accessible curb ramps and sidewalks, and upgraded 
street crossings. 


SDOT  East Marginal Way Corridor 
Improvement Project 


• North Segment (S Atlantic St to S Spokane St): 2-
way protected bike lane on the east side of the 
street between S Atlantic St and S Horton St, Multi-
use path on the west side of the street between S 
Horton St and S Spokane St 


• Central Segment (S Spokane St and S Nevada St, 
where the SR-99 structure returns to the surface): 
TBD 


• South Segment (Duwamish Ave S to 1 Ave S- it is 
part of SR 99): A new multi-use path on the west 
side of the street from north of Duwamish Ave S to 
Diagonal Ave S, Pedestrian improvements at each 
existing traffic signal, constructing missing sidewalks 
on the east side of the street, Transit stop 
improvements 


x x 


SDOT SEA-203 Lander St Bridge  From 1st Ave S and 4th Ave S: Build an east-west 
bridge over the north-south BNSF mainline railroad, 
including a bridge structure with 4 vehicle travel lanes 
(2 in each direction), pedestrian and bicycle facilities, 
intersection improvements, ITS elements to improve 
signal operations, and other infrastructure 
enhancements. 


x x 


SDOT  23rd Ave E Vision Zero Project  23rd/24th Ave E between E John St and E Roanoke St:  


• two southbound travel lanes 


• center turn lane 


• two northbound lanes reduced to one northbound 
lane 


x x 


SDOT SEA-222 Bell St Protected Bike Lane   The project includes construction of a protected bike 
lane (PBL) on Bell St from 5th Ave to Denny Way, and 


x x 







Appendix A 


Page A-4 | AE 0036-17 | Transportation Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


Sponsor Project ID Project Title Description 2032 2042 


traffic calming features to support 2-way bicycle travel 
in Bell Street Park from 5th Ave to 2nd Ave. 


SDOT  NW Market St 2020 Paving 32nd Ave NW / NW 54th St / NW Market St between 
32nd Ave NW / NW Market St and 24th Ave NW- (06-
mile)-BL (will be coordinated with project Burke Gilman 
Trail Missing Link)   


x x 


SDOT  Burke Gilman Trail Missing Link Burke-Gilman Trail between 11th Ave NW / NW 45th St 
and NW Market St /NW 54th St- 1.42-mile TRL 


x x 


SDOT TC367810 Delridge Multimodal Corridor This project improves pavement conditions, enhances 
safety, and improves traffic operation for all modes. 
The project will add transit lanes and improve transit 
speed and reliability. It includes protected bike lanes, 
sidewalk improvements, and amenities for walkers and 
transit riders along the corridor. It will streamline traffic 
operations and improve multimodal connections 
between transit, freight, pedestrians, and general-
purpose vehicles. 


x x 


SDOT SEA-205 Center City Connector The Center City Connector will link two existing 
streetcar lines: The First Hill and South Lake Union 
Streetcars. The project includes the purchase of 10 
new streetcar vehicles as well as new streetcar tracks, 
sidewalk upgrades, and various streetscape 
improvements. Project scope includes deployment of 
new zero-emission vehicles, roadway re-channelization 
to provide exclusive streetcar right-of-way, and new 
transit stations to enhance connections to existing and 
planned transit corridors. Construction in this project is 
a multiyear phase. 


x x 
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SDOT SEA-168 First Hill Streetcar - 
Broadway Extension 


Implement the First Hill Streetcar Line segment 
from Denny Way north to E Aloha St and 
extend the protected bike lane on east side of 
street. Streetcar service will provide 
connections to Pioneer Square, China 
Town/International District, First Hill, Link Light 
Rail, and Capitol Hill.  The project phase from 
S Jackson St to Denny Way is in operation. 


x x 


SDOT SEA-200 Madison Corridor Bus 
Rapid Transit 


Construct a high-capacity transit project from 
the Downtown and First Hill-Capitol Hill 
regional urban centers to Madison Valley, 
including 


dedicated transit lanes, level-boarding stations, 
left-door boarding, off-board fare payment, and 
real-time arrival information. Project scope 


includes transit signal priority, deployment of 
new zero-emission vehicles, and 
pedestrian/bicycle infrastructure improvements 
including protected 


bike lanes as well as sidewalk repairs and 
upgrades. In addition to the termini on Madison 
from 1st Avenue to Martin Luther King Jr Way, 
the 


project route also runs from 1st Avenue at 
Madison to 1st Avenue at Spring Street, Spring 
Street from 1st Avenue to 9th Avenue, and 
Spring 


Street at 9th Avenue to Madison at 9th Avenue 
(from 1st Ave to Martin Luther King Jr Way). 


x x 


SDOT SEA-195 N 34th Street Protected 
Bicycle Lanes and 
Protected Intersections 


N 34th St: Design and build a protected bicycle 
facility for 0.34 miles on N 34th St, comprised 
of protected bicycle lanes for the full extent and 
protected intersections at Stone Way N and 
Troll Avenue N.   


x x 
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SDOT SEA-202 Melrose Avenue E 
Protected Bicycle Lanes 
and Neighborhood 
Greenway 


From University St to Harvard Ave E: Design 
and build a continuous bicycle facility 
approximately 2 miles along Minor Avenue, 
Melrose Avenue E, and Lakeview Boulevard E. 
The facility will be comprised of a protected 
bicycle lane on Minor and Melrose Avenues 
between University Street and E Denny Way, a 
neighborhood greenway on Melrose Avenue E 
between E Denny Way and E Roy Street, an 
upgraded trail between E Roy Street and 
Lakeview Boulevard E, and upgraded bicycle 
lanes on Lakeview Boulevard E between the 
Melrose Trail and Harvard Avenue E. The 
project will upgrade existing facilities between 
E Roy Street and Harvard Avenue E and 
extend these bicycle facilities south through the 
Capitol Hill and First Hill neighborhoods. The 
project will be phased; the current construction 
funding completes the protected bicycle lane 
on Minor and Melrose Avenues between 
University St and E Denny Way and the 
neighborhood greenway on Melrose Ave E 
between E Denny Way and E Roy St. 


x x 


WSDOT WDNW-
1140 


I-405/NE 132nd Street 
Interchange - New 
Interchange 


Construct half-diamond interchange with 
pedestrian and bicycle improvements and with 
ramps to and from the north at NE 132nd 
Street. 


x x 


WSDOT WDNW-
1114 


I-405/Renton to 
Bellevue - Corridor 
Widening & Express Toll 
Lanes (Stage 2) 


This project continues the widening of the I-405 
corridor between Renton and Bellevue, 
including the implementation of Express Toll 
Lanes (ETL) and rebuilding impacted 
interchanges. Project improvements include 
the following:  - The I-405 Renton to Bellevue 
ETL project will create a dual lane express toll 
lane system between SR 167 and NE 6th 
Street in Bellevue. The project will add one 


x x 
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lane in both directions from the SR 167 
interchange to the I-90 interchange and add a 
northbound lane from the I-90 interchange to 
NE 6th Street. This new lane will be paired with 
the existing HOV lane to create the dual-lane 
express toll lane system.  - Construct a 
transit/HOV direct access ramp at NE. 44th 
Street in Renton (MP 8.00) in coordination with 
Sound Transit.  - Improve four interchanges: 
NE Park Drive, NE 44th Street, 112th Avenue 
SE, and Main Street.  - Replace four bridges: I-
405 over May Creek, NE 44th, 112th Avenue 
SE, and Main Street.  - Construct one new 
bridge: southbound I-405 over Coal Creek 
Parkway.  - Widen three existing bridges: 
Sunset Boulevard NE, NE Park Drive, and SE 
8th Street.  - Improve fish passage crossing 
barriers as identified through the environmental 
process; potentially two at Gypsy Creek, and at 
two unnamed streams near I-405 MP 7.80.  - 
Construct a new pedestrian/bicycle path in 
areas where the existing Lake Washington 
Loop trail will be impacted.  - This project will 
modify local roadways and pedestrian and 
bicycle facilities related to the interchange 
improvements and I-405 widening, install sign 
bridges, install ITS, install a toll system, install 
and/or replace noise walls, and construct storm 
water management facilities. 


WSDOT WDNW-
1138 


I-5/Everett to SR 528 - 
Peak Use Shoulder 
Lane & Interchange 
Improvements 


NB I-5 between Everett and Marysville 
experiences severe congestion during peak 
travel periods. Widening the outside shoulder 
(right shoulder) by 1' and re-striping NB I-5 to 
create a peak use shoulder lane and installing 
an Active Traffic Management system will 
improve mobility and increase highway 
capacity by allowing motorists to use the 
outside shoulder for driving during peak traffic 


x x 
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hours. This project will also complete the half-
interchange at SR 529 by constructing a new 
NB I-5 Off-ramp to SR 529 and a new SB on-
ramp from SR 529 to I-5. 


WSDOT WDNW-
2006 


I-90/SR 18 Interchange 
to Deep Creek - 
Widening & Interchange 
Improvements 


The I-90/SR 18 interchange experiences 
severe congestion during peak traffic periods 
at the existing ramp terminal locations. This 
project constructs improvements to the I-90/SR 
18 interchange and widens SR 18 to four lanes 
between I-90 and Deep Creek with pedestrian 
and bicycle improvements. 


x x 


WSDOT WD520-3 SR 520/I-5 to Floating 
Bridge - Bridge 
Replacement and HOV 


SR 520 from I-5 to Lake Washington: The 
project will reconstruct the SR 520 corridor 
from I-5 to the new Evergreen Point Floating 
Bridge, resulting in a 6-lane corridor including 
two HOV lanes and a new, second bascule 
bridge across the Montlake Cut. This is a 
multiyear project and the programming reflects 
the funds available within the span of the 
regional TIP. 


x x 


WSDOT  SR 518 Des Moines 
Interchange 
Improvement 


WSDOT is working with the city of Burien to 
add a new two-lane off-ramp (pdf 135 kb) from 
eastbound SR 518 to Des Moines Memorial 
Drive 


x x 


WSDOT  SR 167/SR 509 Puget 
Sound Gateway 


The SR 167 and SR 509 extensions will 
complete the missing highway system links to 
I-5 that offer commuter and freight mobility 
benefits through added capacity and improved 
connectivity. 


x x 
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The transportation modeling and analysis is based on the most current version of the Puget 
Sound Regional Council Regional Transportation Plan (2018). The project list for the Regional 
Transportation Plan – 2018 includes local, regional and State projects in the Puget Sound 
Region.  


For this analysis the project assumed as part of the No-Build (background) condition only 
include projects in PSRC’s financial “constrained” plan. These background projects are 
considered to be reasonably foreseeable in the future and are either approved, conditionally 
approved, or candidate projects. The full list can be found at the following location: 
https://www.psrc.org/sites/default/files/rtp-appendixg-regionalcapacityprojectlist.pdf. 


 



https://www.psrc.org/sites/default/files/rtp-appendixg-regionalcapacityprojectlist.pdf
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Sound Transit (ST2) Future Project 
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Sound Transit E01-02 Link LRT: Seattle to Downtown 
Bellevue/Overlake 
Hospital/Redmond Terminal 
Station 


This project extends light rail from International 
District/Chinatown Station in downtown Seattle to Redmond 
Technology Center.  The project includes ten new stations at I-
90/Rainier (Judkins Park), Mercer Island P&R, South Bellevue 
P&R, East Main Street, Bellevue Transit Center, N.E. 8th Street 
(Wilburton), Spring District/120th, Bel-Red/130th, Overlake 
Village P&R and Overlake Transit Center (Redmond Technology 
Center).  Project includes new parking facility at Bel-Red/130th 
Station (+/- 300 spaces) and expanded parking at South Bellevue 
and Redmond Technology Center stations (totaling +/- 1500 and 
+/- 300 spaces respectively). 


x x 


Sound Transit N06 Link LRT - Extension from 
University of Washington to 
Northgate (Seattle) 


This project extends light rail from University of Washington 
Station to Northgate in Seattle, with new stations at University 
District, Roosevelt and Northgate Transit Center.  Expanded 
parking is included at Northgate Station. 


x x 


Sound Transit N39 Link LRT: Northgate to Lynnwood 
TC 


This project extends light rail from Northgate Station to Lynnwood 
Transit Center.  The project includes four new stations at N. 
145th Street, N. 185th Street, Mountlake Terrace Transit Center 
and Lynnwood Transit Center.  A new parking facility is included 
at N. 185th (+/- 500 spaces), and expanded parking is included at 
N. 145th and Lynnwood stations (by +/- 500 spaces at each).  


x x 


Sound Transit S28 Link LRT: Extension from South 
200th to Kent-Des Moines Road 
via SR 99 1 


Construct an approximately 2.3-mile extension of the Central Link 
light rail system from S. 200th Street to a new station near Kent-
Des Moines Road (S. 240th St). The project will include all 
necessary components such as infrastructure, systems, and 
stations. For prototypical cost estimating purposes, the alignment 
is assumed to be aerial structure primarily along SR-99. The 
Kent-Des Moines Station will include a new 500 stall regional 
park-and-ride. The final alignment and station location will be 
determined through project level design and environmental 
review. 


x x 







Appendix A 


Page A-18 | AE 0036-17 | Transportation Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


Sponsor 
Project 


ID Project Title Description 2032 2042 


Sound Transit S29A Link LRT: Extension from Kent-
Des Moines Road to S 272nd 
Street via SR 99 2 


Continue extension of the Central Link light rail system for 2.5 
miles from Kent-Des Moines Station (S. 240th St) to S. 272nd 
Street (at existing Redondo Heights Park-and-Ride lot), including 
a new station at S. 272nd Street. The project will include all 
necessary components such as infrastructure, systems, and 
stations. For prototypical costing purposes, the alignment is 
assumed to be aerial along SR 99. The S. 272nd St Station will 
include a new 500 stall garage (within Redondo Heights Park-
and-Ride). The final alignment and station locations will be 
determined through project level design and environmental 
review.  


x x 


Sound Transit S7b Link LRT: Extension of Tacoma 
Link to Tacoma General Hospital 
with Tacoma Link Technology 
(Hilltop Tacoma Link Extension) 


This project will more than double the length of Tacoma Link, 
starting with a relocated Theater District station, and adding six 
new stations. These will connect to popular destinations such as 
Old City Hall, the Stadium District, Wright Park and major medical 
facilities before reaching its new Hilltop neighborhood terminus. 
Tracks will run in existing road lanes and will be compatible with 
on-street parking and existing bicycle facilities. Platforms will be 
located in the center roadway. The project also includes 
expansion of the Operations and Maintenance Facility located on 
East 25th Street to accommodate storage of five new light rail 
vehicles. 


x x 


Sound Transit S18b  Sounder - Auburn Station Access Station/transit center access improvements.  Make new 
improvements or modifications at or adjacent to the station/transit 
center that improve access for transit users.  Potential 
improvements include pedestrian and bicycle support facilities, 
parking management and capacity expansion (up to 500 spaces), 
facilities and systems that enhance operation and access to the 
station/transit center by bus and other public transport systems, 
and information and wayfinding systems. 


x x 


Sound Transit S109 Sounder - Kent Station Access Station/transit center access improvements.  Make new 
improvements or modifications at or adjacent to the station/transit 
center that improve access for transit users.  Potential 
improvements include pedestrian and bicycle support facilities, 


x x 
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parking management and capacity expansion (up to 450 spaces), 
facilities and systems that enhance operation and access to the 
station/transit center by bus and other public transport systems, 
and information and wayfinding systems. 


Sound Transit  S. 200th Park and Ride 630 new stalls x x 


Sound Transit S21 Puyallup Station improvements Station/transit center access improvements.  Make new 
improvements or modifications at or adjacent to the station/transit 
center that improve access for transit users.  Potential 
improvements include pedestrian and bicycle support facilities, 
parking management and capacity expansion (up to 600 spaces), 
facilities and systems that enhance operation and access to the 
station/transit center by bus and other public transport systems, 
and information and wayfinding systems. 


x x 


Sound Transit S22 South Tacoma Station 
improvements 


Station/transit center access improvements.  Make new 
improvements or modifications at or adjacent to the station/transit 
center that improve access for transit users.  Potential 
improvements include pedestrian and bicycle support facilities, 
parking management and capacity expansion (up to 400 spaces), 
facilities and systems that enhance operation and access to the 
station/transit center by bus and other public transport systems, 
and information and wayfinding systems. 


x x 


Sound Transit S23b Lakewood Station improvements Station/transit center access improvements.  Make new 
improvements or modifications at or adjacent to the station/transit 
center that improve access for transit users.  Potential 
improvements include pedestrian and bicycle support facilities, 
parking management and capacity expansion (up to 600 spaces), 
facilities and systems that enhance operation and access to the 
station/transit center by bus and other public transport systems, 
and information and wayfinding systems. 


x x 


Sound Transit S20 Sumner Station improvements Station/transit center access improvements.  Make new 
improvements or modifications at or adjacent to the station/transit 


x x 
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center that improve access for transit users.  Potential 
improvements include pedestrian and bicycle support facilities, 
parking management and capacity expansion (up to 400 spaces), 
facilities and systems that enhance operation and access to the 
station/transit center by bus and other public transport systems, 
and information and wayfinding systems. 
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Sound Transit 5681 Infill Light Rail Station: South 
Boeing Access Road 


This project builds a new infill station on the Link light rail line in 
the vicinity of South Boeing Access Road and I-5. 


 x 


Sound Transit 5680 Infill Light Rail Station: South 
Graham Street 


This project builds a new infill station on the Link light rail line in 
the vicinity of South Graham Street. 


 x 


Sound Transit 2524 Redmond Technology Center 
Station to Downtown Redmond 
Light Rail 


This project extends East Link to downtown Redmond, as 
described in Sound Transit Board Resolution R2013-09 and the 
FTA and FHWA Record of Decision. The project would include 
two new stations, one with parking at southeast Redmond and a 
second in downtown Redmond. 


x x 


Sound Transit 2529 South Kirkland to Issaquah Light Rail This project builds light rail from south Kirkland to Issaquah with 
four new stations at south Kirkland, the Richards Road area, 
Eastgate near Bellevue College, and central Issaquah, with one 
provisional station in the Lakemont area. This provisional station 
would require identification of additional funding not currently 
included in the ST3 System Plan in order to be built. 


 x 


Sound Transit 2519 Lynnwood to Everett Light Rail This project extends light rail from the Lynnwood Transit Center 
to Everett Station via the Southwest Everett Industrial Center 
with both elevated and at-grade sections. The project includes 
six new stations at West Alderwood Mall, Ash Way, 128th 
/Mariner, Southwest Everett Industrial Center, SR 526/Evergreen 
and Everett Station. The project also includes one provisional 
station, at SR 99/Airport Road. This provisional station would 
require identification of additional funding not currently included 
in the ST3 System Plan in order to be built. 


 x 


Sound Transit 5679 Infill Light Rail Station: Northeast 
130th Street 


This project builds a new infill station at I-5 and NE 130th Street 
along the Lynnwood Link Extension. 


 x 


Sound Transit  Kent/Des Moines to Federal Way 
Transit Center Light Rail 


This project extends light rail south from Kent/Des Moines to 
Federal Way, with stations serving South 272nd Street and the 
Federal Way Transit Center. The scheduled opening from Angle 
Lake to Kent/Des Moines has been adjusted to open at the same 
time as the extension to Federal Way. 


x x 
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Sound Transit  Federal Way Transit Center to 
Tacoma Dome Light Rail 


This project extends light rail from the Federal Way Transit 
Center to Tacoma via I-5 with four new stations in the south 
Federal Way, Fife and east Tacoma areas, and at the Tacoma 
Dome Station. 


x x 


Sound Transit 4075 Tacoma Link Extension to 
Tacoma Community College 


This project extends Tacoma Link from downtown Tacoma to 
Tacoma Community College with six new stations. 


 x 


Sound Transit  Sounder North Parking This project would provide an early deliverable within the ST3 
System Plan by providing additional parking at Mukilteo and 
Edmonds Sounder Stations. 


x x 


Sound Transit 4087 Sounder South Capital 
Improvements Program 


This project establishes a program of capital elements that would 
be used to meet growing demand for Sounder South. Access 
elements could include improvements for pedestrians, bicyclists, 
buses, and private vehicles, prioritized per Sound Transit’s 
Access Policy. Additional program elements include extending 
platforms to accommodate trains up to 10 cars in length, track 
and signal upgrades, and other related infrastructure to facilitate 
additional capacity. 


 x 


Sound Transit 2533 Sounder Expansion to DuPont This project extends Sounder commuter rail service from 
Lakewood to DuPont with two new stations at Tillicum and 
DuPont. 


 x 


Sound Transit 2527 I-405 Bus Rapid Transit This project establishes Bus Rapid Transit (BRT) from the 
Lynnwood Transit Center to the Burien Transit Center via I-405 
and SR 518. The project relies on the I-405 express toll system 
where available, and Business Access Transit (BAT) lanes on 
SR 518 from Tukwila to Burien. Project elements include 
parking, station access improvements, and ten stations, 
including a new transit center in South Renton and new stations 
at Northeast 85th Street with BAT lanes extending toward 
Downtown Kirkland and at Northeast 44th Street in Renton. 


x x 


Sound Transit 5359 Northeast 145th Street and SR 
522 Bus Rapid Transit 


This project establishes Bus Rapid Transit (BRT) from the Link 
station at I-5 and Northeast 145th Street to UW Bothell, with 


x x 
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service continuing at lower frequencies to Woodinville. On 
Northeast 145th Street, this project includes transit priority spot 
treatments to facilitate BRT movement through corridor 
bottlenecks. On SR 522 the majority of the corridor through Lake 
Forest Park, Kenmore and Bothell will feature Business Access 
Transit (BAT) lanes, with transit-supportive enhancements on 
arterials from downtown Bothell to UW Bothell. This project 
includes nine pairs of stations with additional parking at Lake 
Forest Park, Kenmore and Bothell and an expanded transit 
center at UW Bothell. 


Sound Transit  North Sammamish Park-and-
Ride 


This project builds a surface park-and-ride in north Sammamish. 
The site for the park-and-ride will be determined in coordination 
with the City of Sammamish. 


x x 


Sound Transit  King County Metro Rapid Ride C 
and D and Madison Street 
Capital Improvements Bus 


This project provides a capped contribution to help design and 
implement transit priority improvements along King County 
Metro’s Rapid Ride C and D lines that provide BRT service to 
Ballard and West Seattle as early deliverables to provide 
improved speed and reliability in advance of light rail starting 
operations to these areas. The project also includes a 
contribution to funding for Madison Street BRT in Seattle. 


x x 


Sound Transit  Proposed Bus on Shoulder 
Program: Opportunities along I-5, 
I-405, I-90, SR 518, and SR 167 


This program provides opportunities for buses to use shoulders 
on freeway and state route facilities during periods of congestion 
in general traffic and/or HOV lanes. This program will require 
coordination and further study with transit partners, WSDOT, 
and Federal Highway Administration in order to determine 
locations that may be feasible. 


x x 


Sound Transit  Bus Capital Enhancements for 
Speed, Reliability and 
Convenience along Pacific 
Avenue (Tacoma) 


This project provides a capital contribution to Pierce Transit for 
bus capital enhancements for speed, reliability, and 
convenience along Pacific Avenue in Tacoma. 


x x 


Sound Transit  ST Express Bus Service This project funds operations for ST Express regional bus 
service maintaining interim express bus service in future High 
Capacity Transit (HCT) corridors, with an emphasis on long-haul 


x x 
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connections between population and employment centers and 
providing riders with access to rail hubs. Frequent service 
between Lakewood and Tacoma Dome Station is included. 


Sound Transit  Capital Enhancements to 
Improve Bus Speed and 
Reliability between East Pierce 
County Cities and Sumner 
Sounder Station 


This project provides capital improvements to facilitate the 
efficient flow of new and expanded bus connections to Sumner 
Station. 


x x 


Sound Transit  Bus Operations and Maintenance 
Facility 


This project would construct a new bus operations and 
maintenance facility to accommodate a portion of the existing 
and future bus fleet required for ST3 BRT and ST Express bus 
service. The facility would be located in the vicinity of the I-
405/SR 522 corridors. 


x x 
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Attachment A-6 
King County Metro METRO 


CONNECTS Plan Future Project 
Assumptions 
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Sponsor LRP Route ID Description 2030 2040 


King County 
Metro  


RR 40  To Lake City/ From Seattle CBD/ Via Ballard. Upgrade Route 40 to RapidRide line. x x 


King County 
Metro  


1012 To Ballard/ From Children’s Hospital/ Via Wallingford. Upgrade Route 44 to RapidRide 
line. 


x x 


King County 
Metro  


RR 120  To Burien TC/ From Seattle CBD/ Via Westwood Village. Upgrade Route 120 to 
RapidRide line.  


x x 


King County 
Metro  


1059 To Madison Valley/ From Seattle CBD/ Via E Madison St. Madison Street RapidRide line. x x 


King County 
Metro  


1071 To SLU/ From Mount baker/ Via Seattle CBD. New RapidRide route. x x 


King County 
Metro  


C Line To SLU/ From Westwood/ Via West Seattle. Route revisions and improvements.  x x 


King County 
Metro  


D Line To Northgate/ From Seattle CBD/ Via Ballard. Route revisions and improvements.   x x 


King County 
Metro  


E Line  To Shoreline/ From Seattle CBD/ Via SR 99. Route revisions and improvements. x x 


King County 
Metro  


1010 (D Line)  To Fremont/ From Lake City/ Via Ballard. Route revisions and improvements.    x 


King County 
Metro  


1012 To Ballard/ From Children's Hospital/ Via Wallingford. Route revisions and improvements.    x 


King County 
Metro  


1043 (C Line)  To Alki/ From Burien/ Via West Seattle. Route revisions and improvements.    x 


King County 
Metro  


1059 To Madison Valley/ From Seattle CBD/ Via E Madison St. Route revisions and 
improvements.   


 x 







Appendix A 


Page A-30 | AE 0036-17 | Transportation Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


Sponsor LRP Route ID Description 2030 2040 


King County 
Metro  


1061 To Uptown/ From Madison park/ Via Capitol Hill. Upgrade route to RapidRide.    x 


King County 
Metro  


1202 To Seattle CBD/ From Sand Point/ Via Green Lake. Upgrade route to RapidRide  x 


King County 
Metro  


1993 (Route 40) To Northgate/ From Seattle CBD/ Via Ballard. Upgrade route to RapidRide.   x 
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Attachment A-7 
Seattle Capital Improvement Plan 
(CIP) Future Project Assumptions 
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Sponsor Project ID Project Title Description 2032 2042 


SDOT TC367070 Cheshiahud Lake Union Trail 
Project 


This project completes Fairview trail improvements and 
establishes the History Trail. The project addresses the 
challenges presented along the Fairview Avenues N and E 
corridors. This may include implementing a new separated 
bike/pedestrian path along Fairview Avenue N to the south of 
the old steam plant to Lake Union Park and improving the 
shared route along Fairview Avenue E to the University 
Bridge. This will substantially complete the needed physical 
improvements along the trail. Three street-end parks will be 
improved through volunteer efforts. The Museum of History 
and Industry (MOHAI) and the Center for Wooden Boats 
(CWB) will implement interpretive elements for the History 
Trail. A cycle track will be constructed on Westlake Avenue 
North. 


x x 


SDOT TC367640 Columbia Two-Way Street 
Improvements 


his project consists of reconstructing Columbia between 1st & 
3rd to a two-way roadway. Elements of the design and 
construction project will include, but is not limited to, pavement 
reconstruction/overlay, striping, signals, curb, sidewalk, 
drainage and other elements necessary to deliver a two-way 
roadway for transit 


x x 


SDOT TC367110 Mercer Corridor Project West 
Phase 


This project converts Mercer Street to a two-way street 
between Dexter Ave and Elliott Ave West. The Mercer 
underpass at Aurora Ave will be widened to allow for six travel 
lanes and a bicycle/pedestrian shared use path between 
Dexter Ave and 5th Ave North. Roy Street, between Fifth Ave N 
and Queen Anne Ave, will also be converted to a two-way 
street with on-road bicycle lanes. 


x x 


SDOT TC366050) Alaskan Way Viaduct 
Replacement/Waterfront 
Rebuild 


This project designs and constructs the rebuilt Alaskan 
Way/Elliott Way surface streets and the adjoining pedestrian 
promenade along the Seattle waterfront following the 
demolition of the Alaskan Way Viaduct. The project also 
includes replacement of and improvements to four key 
connections impacted by the Viaduct removal, namely Seneca 
Street, Columbia Street, and the Marion Street and Lenora 
pedestrian bridges. 


x x 
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Sponsor Project ID Project Title Description 2032 2042 


Seattle’s waterfront following the removal of the Alaskan Way 
Viaduct A 2-way protected bike lane from S King St to Pine St 


SDOT TC367630 Overlook Walk and East-West 
Connections Project 


Removing the Alaskan Way Viaduct provides the opportunity 
for the City to improve key connections between the downtown 
core and the waterfront. The specific east/west streets 
targeted for improving connections include: Bell Street, Union 
Street, Pike Street, Pine Street, Main Street, Washington 
Street, and Railroad Way. In addition to these east/west street 
connections, the waterfront improvement program also 
includes Overlook Walk, which would provide a pedestrian 
oriented connection between the waterfront, the Aquarium and 
Pike Place Market with ADA access, views, and public open 
spaces. This project is part of the overall waterfront 
improvement program.  


x x 
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Attachment A-8 
SDOT Implementation Plans Future 


Project Assumptions 
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SDOT Plan 
Type 


Project Title Description 2032 2042 


Ped Various locations Various pedestrian enhancements city-wide.  Pedestrian 
improvements within the WSBLE study area will be included in 
project assumptions. 


x x 


Bike Pike-Pine Mobility Improvements • from 8th Ave to Broadway (2021) 


• All bike facilities are on the left-hand side of the street to reduce 
conflicts with transit and general traffic 


x x 


Bike Chinatown / International District- Judkins 
Park Neighborhood Greenway  


S King St / 7th Ave (N-S connection to S Dearborn St) between 5th 
Ave S and 20th Pl S- NGW (1.25-mile) 


x x 


Bike Valley Street PBL Valley St between 9th Ave N and Fairview Ave N- PBL (0.25-mile) x x 


Bike SoDo Trail Extension SoDo Trail / E3 Busway between S Forest St and S Spokane St -
TRL (0.42-mile) 


x x 


Bike West Seattle Neighborhood Green Way 34th Ave SW between SW Roxbury St and S Edmunds St- NGW 
(3.61-mile) 


x x 


Bike 12th Ave S PBL 12th Ave S between E Yesler Way and S Charles St -PBL (0.53-
mile) 


x x 
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APPENDIX B 1 


Sound Transit 3 Modeling:  2 


Background Bus Network 3 











Sound Transit 3 Modeling 
Background Bus  Network 


Draft | Updated: 07 April 2016 


Summary 
For the System Plan model update, the background bus network has been updated to reflect: 


 ST3 Sound Transit Express bus network 


 2025 King County Metro (KCM) Long‐Range Plan concept network 


 2040 King County Metro (KCM) Long‐Range Plan concept network 


The ST3 Sound Transit Express bus networks for Baseline and Build are similar to the existing bus 


network, though reflecting changes due to light rail extensions. Corridors with rail extensions generally 


have reductions in service with reinvestments going to non‐rail corridors, as shown in the ST3 Baseline 


network in Figure 1. In both the north and south, most all ST Express routes would no longer duplicate 


rail service to downtown Seattle. Further detail is provided later in this document. 


The 2040 long‐range plan network from KCM is substantially different than what is operated today, 


though fewer changes are planned for 2025. 


 The 2025 KCM network is here: https://platform.getremix.com/map/08fd047 


 The 2040 KCM network is available here: https://platform.getremix.com/map/aaedf09 


The routes that make up the 2040 frequent network are presented in Figure 2 at the end of this 


document. This network assumes the light rail spine extending to Tacoma, Everett, and Redmond in 


addition to light rail to Ballard and West Seattle; the 2025 network only assumes the spine. The KCM LRP 


also assumes a 20‐30% increase in service hours above what is provided by KCM today. Because of the 


scale of the changes to the network and the desire to understand the effect of the network changes, 


only selected elements were brought into the ST3 Baseline and Build networks, as described below. The 


net effect is that in areas with ST3 projects, the modeled network will reflect the KCM LRP. 


For Community Transit and Pierce Transit, the updated background network for the updated model are 


the same as the Baseline and Build networks used in generating results for the templates (presented to 


the board on December 4). 


ST3 Baseline Network 
The Baseline background network reflects completion of the ST2 light rail network to Lynnwood, Kent‐


Des Moines, and Redmond Technology Center. 


The ST Express network was updated to reflect some key changes from the previous ST3 Baseline: 


 Truncation of ST Express services from Tacoma at Kent‐Des Moines Station, except for ST 595. 


 Higher service investments between Issaquah & Bellevue, Redmond & the U District, and 


Bothell/Woodinville & North Seattle. 







Relative to the earlier Baseline network, this network reflects some KCM‐related changes. The 2025 


network from KCM was used to identify changes for their services in the Baseline network. Key changes 


included: 


 Updated central and northeast Seattle networks, reflecting the adopted University Link 


integration bus routes while and changes associated with the Northgate and Lynnwood Link 


Extensions (with an emphasis on the frequent network). 


 Modest headway changes to bus routes in the Kirkland area, reducing SR 520 bus volumes (KCM 


252, 255, 257) and increasing local service from Kirkland to Bellevue (KCM 234, 235), Kirkland to 


Redmond (KCM 245), Bellevue to UW (KCM LRP route 2004), and Kirkland to UW (KCM LRP 


route 2516). 


 Improved south King service with a new frequent route connecting Auburn to Renton via Kent 


and a route from KDM to Kent East Hill, though with some reductions to existing parallel 


duplicative routes.   


 Changes related to the seven RapidRide+ routes included in the Move Seattle levy, including 


Madison BRT, such as improved headways and realignments. The includes the realignment of 


routes proposed by Seattle and shown in the KCM networks, including: 


o connecting the 67, 70, and 7N via downtown  


o connecting the 7S with the 48S via 23rd Ave 


o connecting the 36 and 49 via 12th Ave and Broadway 


ST3 Build Network 
The Build network adds onto the ST3 Baseline network described above, with network changes based on 


light rail and bus rapid transit investments. 


For ST Express, the Build network removes all bus service between Tacoma and Kent‐Des Moines 


(except for ST 595), between Everett and Lynnwood, and between Bellevue and Burien/Lynnwood; each 


of these bus service reductions is dependent on replacement HCT service. This allows for a reallocation 


of bus service hours to corridors not directly served by rail or bus rapid transit, such as Lakewood to 


Tacoma, Issaquah to Bellevue, and Everett to Bellevue.  


KCM bus changes were focused on three key areas, targeting modified and new frequent routes that 


provide local connections while also serving light rail stations: 


 Ballard. Existing services between northwest Seattle and downtown were reduced or eliminated 


to provide frequent connections on several routes within Ballard and to Greenwood and 


Magnolia. 


 West Seattle. Existing services between West Seattle and downtown were reduced or 


eliminated to provide frequent connections on several routes within West Seattle and to Burien 


and the Duwamish industrial area. 


 Federal Way. Some express service was reduced and reinvested in a few more‐frequent local 


connections in the Federal Way and Auburn area. 


 Kirkland. Reduction in parallel service with a corresponding increase in connecting bus service. 







Figure 1: ST Express Network for ST3 Baseline 


 







Figure 2: KCM LRP Frequent Service Network 
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APPENDIX C  1 


REGIONAL MODEL DETAILS  2 


The following information provides additional details related to the use of the regional model that 3 
has been developed for projects in the Seattle area for the West Seattle and Ballard Link 4 
Extensions Project (WSBLE).  5 


C.1 List of Projects that Utilized Regional Model  6 


The regional model has been used in several regional and local jurisdictional analyses since 7 
2015 including the following projects: 8 


• I-405 Tolling Corridor Analysis 9 
• SR 509 and SR 167 completion projects 10 
• Washington State Department of Transportation (WSDOT) Gateway project 11 
• FastTrack (or new name) grant application 12 


In addition, the regional model has recently been used to provide multi-modal travel forecasts to 13 
support the following studies:  14 


• I-90/Front Street Interchange Justification Report (Issaquah) 15 
• Seattle Comprehensive Transportation Plan 16 
• SR 99 Toll and Revenue Study 17 
• Alaskan Way Viaduct Replacement Project 18 


C.2 Land Use, Highway, and Modeling Assumptions 19 


The regional model base year for this project will be 2019. The City of Seattle has created year 20 
2020 and 2035 socioeconomic land use estimates for various planning activities, including their 21 
Comprehensive Plan, mandatory housing affordability analysis, and the Key Arena 22 
environmental impact statement. The year 2019 assumptions for land use will combine the 23 
latest land use estimates developed by the City of Seattle with the Puget Sound Regional Council 24 
(PSRC) LUV.2 forecasts for the rest of the four-county region (King, Pierce, Snohomish, and 25 
Kitsap Counties). The regional 2019 forecast analysis zone land use distribution may be 26 
modified to be consistent with jurisdictional assumptions on smaller area (transportation 27 
analysis zone [TAZ]) land use distribution.  28 


The base and future year regional model will be modified for the WSBLE analysis to reflect the 29 
unique characteristics of the study area and the inputs to the model that represent these 30 
characteristics. Along with the land use assumptions described previously, several other key 31 
inputs will be reviewed for use in the model. The model components are listed below. 32 


Zone system and network: For the WSBLE analysis, the TAZ system will be refined/expanded 33 
to provide enhanced network detail for traffic forecasts and analysis, including estimation of 34 
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active transportation trips and extraction of turning movement forecasts at the 61 key 1 
intersections to be analyzed.  2 


The underlying regional model includes 1,800 TAZs overall, with 518 TAZs within the city of 3 
Seattle. The number of TAZs within Seattle has been expanded by 300 TAZs for this study, 4 
each of which includes boundaries that will allow for easy incorporation of the latest City of 5 
Seattle current and future land use estimates.  6 


Detail in the network will be added to reflect the addition of the 300 TAZs in Seattle. In addition 7 
to TAZs and connectors that provide for the assignment of trips onto the network, expanded 8 
network detail will include Seattle’s Vision Zero Plan refinements that reduce speed limits to 9 
enhance street safety and mobility. Network modifications will include reducing the speed limit 10 
on all residential streets from 25 to 20 miles per hour, and on streets in the center city from 30 to 11 
25 miles per hour.  12 


Trip generation: Two components of the trip generation process, household trip generation and 13 
special generation, will be modified for this study as described below.  14 


• Household generation – The regional trip generation model uses the Public Use Microdata 15 
Sample (PUMS) data set from the U.S. Census Bureau American Community Survey (ACS). 16 
The PUMS data are used to create household cross-classification information as a predictor 17 
of trip activity mode choice. The ACS recently released a 2015 PUMS estimate at the 18 
Census Tract level. Initial review of the data at the smaller geography may provide a better 19 
estimate of household characteristics in the WSBLE study area than the 2010-based ACS 20 
that is currently the source of household trip generation in the regional model. If that is the 21 
case these characteristics will be incorporated into the trip generation calculations. The 22 
update to 2015 is consistent with PSRC efforts to consider updating the PUMS input data in 23 
2018. 24 


• Special generation – The regional model creates trip estimates for trips that cannot be 25 
estimated using data from a household survey because the trips are not captured as part of 26 
traditional household location activity. These are often referred to as special generators, 27 
which provide trip estimates for hospitals, colleges, airports and sporting events, for 28 
example. In particular, in the WSBLE study area, three special generators could have an 29 
impact on person and vehicle trip demand. These are Key Arena (at Seattle Center), the 30 
Stadium District, and Seattle-Tacoma International Airport. Each of these areas will be 31 
revised using the most current data available and account for the planned forecasts for each 32 
location. One example of an update that will be needed in the model is the recently adopted 33 
North Terminal expansion plan for Sea-Tac Airport which, to date, has not been 34 
incorporated into the model.  35 


Freight estimation: Inputs to the regional model’s freight module will be updated for each 36 
analysis year based on the latest observed and future estimates of freight data from the Port of 37 
Seattle, City of Seattle, WSDOT, and the PSRC.  38 


Travel Costs: Travel costs are required in several modules within the regional model. Costs will 39 
be modified for each analysis year using traditional growth rates, actual charges, or based on 40 
interpretation of regional policy. Typical costs include: 41 
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• Parking: Hourly, daily, and college campus 1 
• Transit fares: Peak and off-peak, monthly and daily 2 
• Tolls: SR 520, I-405, SR 99 tunnel, SR 167, and Tacoma Narrows Bridge 3 
• Road usage charges: future years only 4 


C.3 Highway Model Calibration and Validation 5 


The examination of the existing highway conditions will be based on the observed travel data 6 
collected for this study during the fall of 2018 and spring of 2019. The data to be collected are 7 
described in Section 3, Data Needs and Sources.  8 


The base year data will also be used to support the regional model’s validation effort. The base 9 
year auto volume estimates from the regional model will be validated using the 2018-2019 10 
counts in the study area. The validation will be done across several screenlines in the study 11 
area. Potential vehicle and person trip screenlines for highway validation, which are different 12 
than those used for project evaluation purposes, are: 13 


• Lake Washington bridges 14 
• Ship Canal 15 
• N and NW 85th Street 16 
• Madison Street 17 
• Spokane Street/West Seattle Bridge 18 
• South of Cloverdale 19 


C.4 Future No Build (Baseline) and Build Highway Conditions 20 


The future year highway conditions will be the same for both the build and no build 21 
assumptions. Table C-1 provides a high-level look at some of the key project assumptions in 22 
2032 and 2042 networks. The project list (Appendix A) includes state, regional, and local 23 
projects that are anticipated to be funded within the 2040 timeframe, as well as other projects 24 
that are part of PSRC’s Regional Transportation Plan – 2018 (adopted May 31, 2018). Some of 25 
the projects are not currently funded but have been reviewed through an environmental process 26 
and would not likely influence the travel patterns and operations along the study corridors. The 27 
WSDOT Gateway Program is a major infrastructure improvement that is not fully funded but that 28 
is included in the network. 29 


The regional 2042 future year full build assumptions for transit include the following: 30 


• Light rail: 5 lines, 116 miles, with 80+ stations (Sound Transit) 31 


• Commuter rail: 2 lines, 89 miles, with 15 stations (Sound Transit) 32 


• Passenger-only ferry: 8 routes (King County Department of Transportation and Kitsap 33 
Transit) 34 


• Bus rapid transit: 42 lines (Sound Transit and King County Metro) 35 


• Streetcar: 3 lines (Seattle Department of Transportation) 36 
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Table C-1. Build Alternative Regional Network Components  


Projects/Programs 


Horizon Years 


Comments 
2030 


(Construction) 
2040 


 (Build) 


Roadway 


User fees (PSRC policy)   The financial strategy includes road 
usage charge system combined with 
express toll lanes and other pricing 
mechanisms. 


The Regional Transportation Plan - 
2018 (PSRC, 2018) 


SR 520 – I-5 X X Montlake Blvd. to I-5 (2029). 


I-405 express toll lanes  X X (pending tolling authorization) 


Puget Sound Gateway 
program 


Xa Xb SR 167, SR 509, and I-5. 


Local Agencies 


Seattle: South Lander 
Street 


X X Grade separation. 


Capital Improvement 
Programs/Transportatio
n Facilities Plans 


X X Typically, 6-year (or near-term) 
funding commitments. 


Comprehensive/Transp
ortation Plans  


X X Typically, 15- to 20-year list of 
funded and unfunded projects. 
Funded projects included as part of 
capital improvement 
plan/transportation facilities plan 
lists. 


Puget Sound Regional Council 


Regional Transportation 
Plan 2018 


X X See project list in Appendix A. 


Transit 


Sound Transit:    


 ST3 Program  X X Approved November 2016. 


 ST2 Program X X Approved November 2008. 
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Table C-1. Build Alternative Regional Network Components  


Projects/Programs 


Horizon Years 


Comments 
2030 


(Construction) 
2040 


 (Build) 


King County Metro:    


 6-year Service 
Implementation 
Plans 


X X  


 METRO 
CONNECTS 
(2025/2040)c 


X X  


a Phase 1 of Gateway Program. 
b Completion of Gateway program. 
c  Metro CONNECTS components to be included in future scenarios will be identified in collaboration 
with King County Metro 


 1 
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 Introduction 


This report summarizes the methods used in the current Sound Transit (ST) incremental model to 


produce ridership forecasts in support of the ongoing project planning and development activities. It  


describes reliance on the new and emerging data that were not previously available. This includes data 


from the ORCA smart cards,1 recent surveys, actual point‐to‐point speeds2 and detailed ridership counts. 


The current model benefited profoundly from the new data ‐ particularly, from the ORCA data which: 


 Is rich and internally consistent with a statistically acceptable 30% representation of transit 


travel at origin‐to‐destination level and by time of day; 


 Provides realistic transit trip length distribution as well as transfer rates for each time period; 


and 


 Is a significantly improved alignment of the transit travel patterns (represented by the seed 


matrix) to the actual counts data that results in a more accurate Base Year transit demand. 


The current (2017) version of the ST ridership model was developed using analytical ridership 


forecasting procedures refined over three decades of incremental methods applications. Over this time 


period, the methods have been subjected to substantial external review, including three independent 


Expert Review Panels, and four cycles of review by the Federal Transit Administration (FTA) over the 


course of New Starts grant applications for Link light rail projects. The fourth review cycle is still ongoing, 


in support of the proposed New Starts grant for the Federal Way Link Extension. 


These reviews have included comments FTA provided with respect to the ST incremental modeling 


procedures and assumptions described in earlier versions of this report. This report incorporates 


changes reflecting all of FTA’s comments. The following presents a brief history of ST transit ridership 


forecasting. 


1.1 History of transit forecasting at Sound Transit 


The history of transit forecasting analysis at ST began at Seattle Metro (now King County Metro) in 1986. 


Work by Brand and Benham3 led to Metro’s consideration of “a quick‐responsive incremental travel 


demand forecasting method,” based on the concept of staged forecasting analysis. In 1986, Metro 


developed and applied “logit mode‐choice equations for pivot‐point analysis”4 (as described by Ben‐


Akiva and Atherton;5 Koppelman;6 Nickesen, Meyburg and Turnquist;7 and many others) on EMME 


software. In 1988, Metro staff highlighted the relationship8 between Metro’s transit forecasting 


methods and the Puget Sound Council of Governments regional model.  


The Regional Transit Project, incorporated as Sound Transit in 1993, further developed forecasting 


analysis procedures using incremental methods in the early 1990s, prior to the November 1996 voter 


                                                            
1 ORCA smart card is the primary fare medium for all transit operators in the Puget Sound region. 
2 Actual Vehicle Locator (AVL) provides point-to-point actual speed data. 
3 Brand, D., and J.L. Benham, “Elasticity-Based Method for Forecasting Travel on Current Urban Transportation Alternatives,” Transportation 
Research Record No. 895, 1982. 
4 Harvey, R., “Pivot-Point Analysis of Transit Demand Using EMME/2,” an Internal Paper, Municipality of Metropolitan Seattle, May 1986. 
5 Ben-Akiva, M., and T. Atherton, “Methodology for Short-Range Travel Demand Predictions,” Transportation Economics and Policy, v.7, 1977. 
6 Koppelman, F., “Predicting Transit Ridership in Response to Transit Service Changes,” ASCE 109, 1983. 
7 Nickesen A., A. Meyburg, and M. Turnquist, “Ridership Estimation for Short-Range Transit Planning,” Transportation Research B, v.17B, 1983. 
8 Harvey, R., “Comparison of Metro and PSCOG Modeling,” a Memorandum to File, March 7, 1988. 
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approval of Sound Move: The Ten‐Year Regional Transit Plan. An Expert Review Panel—formed in 1990 


under the auspices of the Legislative Transportation Committee, the Secretary of Transportation, and 


the Governor—oversaw development of the first generation of the ST incremental model. This model is 


described in the November 1993 Travel Forecasting Methodology Report published by the Regional 


Transit Project. 


The ST model was updated in the late 1990s in support of the Central Link Light Rail Transit Project 


Environmental Impact Statement (EIS) and the North Link Light Rail Transit Project Supplementary EIS, 


including respective Full Funding Grant Agreements with FTA. The underlying ST model procedures used 


to perform transit ridership forecasting analysis in support of the North Link Light Rail Projects were 


documented in the Transit Ridership Forecasting Technical Report, issued in November 2003 by ST. The 


ST model was further updated in the mid‐2000s in support of the ST2 transit system expansion program 


and subsequently in 2012 for the EIS phases of the Lynnwood Link Extension and in 2014 for the ST3 


system planning work. 


The ST model has now been updated again in 2017 in support of the ST3 project planning and 


development activities and this report describes this latest update. Table 1‐1 illustrates more clearly the 


historical development of the current model, showing refinements in both data sources and structure 


over the past two decades. 


1.2 Report organization 


This report contains three chapters and four appendixes. Chapter 1 summarizes the methods used to 


produce ridership forecasts for ST and discusses important methodological considerations. Chapter 2 


describes the individual methods used for each step of the ridership forecasting process. Chapter 3 


describes validation of the ST model to 2016 conditions. The current model validation exercise has two 


purposes: (1) to highlight problems with past forecasting process that might have otherwise been 


overlooked and (2) to incorporate changes that could improve the forecasting results.  


1.3 Sound Transit incremental transit model 


The ST incremental model has been updated to a new base year (2016). Development of the base‐year 


transit‐trip tables involved a rigorous analysis of actual ridership volumes along each transit route and a 


realistic simulation of observed transit service characteristics for peak and off‐peak periods.  


For future year forecasts, external changes in demographics, highway travel time, and costs are 


distinctly incorporated into the process in stages, prior to estimating the impacts of incremental changes 


in transit service. In the first stage of ridership forecasting analysis, only changes in Puget Sound 


Regional Council (PSRC) land use forecasts are considered. In the second stage, other external non‐


transit changes, such as highway travel time (congestion) and costs (including parking costs) are taken 


into consideration. For forecasts of external changes, the ST model relies on the version of the PSRC 


regional model in current use by the Washington State Department of Transportation (WSDOT) on 


major highway projects. The first two stages of ridership forecasting analysis result in a forecast of 


future year zone‐to‐zone transit trips within the Regional Transit Authority (RTA) district boundaries, 


absent any changes in the transit system itself. For current year analyses, these first two stages are not 


necessary. 
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Table 1‐1. Sound Transit incremental models history 


  Survey‐based model  
(1992 to 2004) 


Counts‐based model 
 (2005 to 2011) 


Counts‐based model 
 (2012 to 2016) 


Counts‐based model  
(2017 to present) 


Data Sources   1992 on‐board surveys, collected 
by bus drivers on all transit lines 


– Lumpy 36% one‐day sample of 
inbound trips (mostly AM), or 
about 18% of daily trips 


– Peak and off‐peak line 
boardings control totals for 
survey expansion 


 1990 U.S. Census Journey‐to‐
Work (JTW) used for base transit 
shares 


 No reliable data for transfer rates, 
checked against 1992 surveys 


 Sparse on‐board survey data used 
for auto‐access shares 


 After 2000: 1992 survey demand 
adjusted with about 100 screen‐
line segment 1999 ridership 
counts on select locations around 
the region  


 1,700 line‐segment ridership 
counts for each time period for all 
lines, mostly collected by 
validated Automatic Passenger 
Count (APC) systems (2004 
average weekday) 


 2000 U.S. Census JTW for base 
transit shares 


 2004 ST on‐board surveys 


 PSRC modeled transit trip 
distribution to open additional 
non‐zero cells 


 Little reliable data for transfer 
rates, checked against 1992 and 
2004 surveys 


 Sparse on‐board survey data for 
peak auto‐access shares 


 1,800 line‐segment ridership 
counts for each time period for 
most routes, collected by most 
transit agencies by validated APC 
systems (2011 average weekday) 


 Washington Commute Trip 
Reduction Surveys (CTR) 2007 to 
2014 data and American 
Communities Survey (ACS) 2010 
data used for base transit shares 


 2009, 2011, and 2012 ST on‐board 
surveys added to base year matrix 
development 


 2007 to 2014 CTR Survey transit 
trip patterns added to base year 
matrix development 


 Transfer rate estimates validated 
against PSRC Travel Diary Survey 
(2006) and ST on‐board surveys 
(2004–2012) 


 Relied on segment counts near 
park‐and‐ride lots for peak auto‐
access shares 


 2,400 bus line‐segment ridership 
counts for combined time periods 
and for all lines, collected by all 
transit agencies by validated APC 
systems (2016 average weekday) 


 Stop‐level boarding and alighting 
ridership counts for each period 
and for Link, Sounder and high 
ridership bus routes collected by 
all transit agencies by validated 
APC systems (2016 average 
weekday) 


 2016 ORCA smart card database 
data was primarily used to create 
peak and off‐peak seed matrices. 
2011‐2016 ST on‐board and CTR 
surveys were incrementally added 
to open new cells. 


 2011‐2016 CTR Surveys data and 
most recent available American 
Communities Survey (ACS) data 
used for base transit shares 


 2016 ORCA smart card database 
provided actual transfer rates  


 Relied on segment counts near 
park‐and‐ride lots for peak auto‐
access shares 


 Actual Vehicle Locator (AVL) 
database was used to develop 
base year (2016 actual transit 
speed on each link for peak and 
off‐peak 
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Table 1‐1. Sound Transit incremental models history (continued) 


  Survey‐based model 
 (1992 to 2004) 


Counts‐based model  
(2005 to 2011) 


Counts‐based model  
(2012 to 2016) 


Counts‐based model  
(2017 to present) 


Structure   737 zones 


 FAZ demographics from 2002 
PSRC model DRAM/EMPAL + 
negotiation with locals 


 Highway skims via blind 
adoption of PSRC matrices 
created with erroneous cost 
coefficient 


 structural error 


 Use of eight transit trip classes 
forced very thin demand 
matrices (not technically a 
structural error, but generally a 
poor practice) 


– PM time periods: 3‐hour peak 
and ½ day off‐peak 


– Trip purpose: commute and 
non‐commute 


– Mode of access: walk and auto 
for peak and off‐peak 


 Transit Trip Tables 


– Base year demand derived 
directly from on‐board surveys 


– Non‐zero cells only 0.05% to 
2% across the eight trip tables 


– After 2000: single‐step Matrix 
Adjustment on non‐zero cells 
of 0.5% to 3% for eight trip 
tables 


 Fares in 2nd stage with auto‐
mode equation 


 780 zones (splits near rail stations) 


 FAZ demographics from 2006 PSRC 
model DRAM/EMPAL 


 Highway skims prepared directly 
by project team using a current 
PSRC model 


– Used a validated model that has 
been refined in major WSDOT 
projects 


– Aligned transit service levels in 
the PSRC model with those 
assumed in the ST model 


– Rigorous convergence criteria 


 Use of only three transit trip 
classes allowed very robust 
demand matrices 


– Time periods: 6‐hour peak and 
18‐hour off‐peak with 24‐hour 
daily counts as control totals 


– Mode of access: walk and auto 
for peak‐period and walk only for 
off‐peak 


 Transit Trip Tables 


– Base year demand derived 
directly from detailed ridership 
counts by route segment, time‐
period, and direction 


– Single‐step Matrix Estimation on 
non‐zero cells of 15% for peak 
and 17% for off‐peak 


 Fares in 2nd stage with non‐
transit‐mode equation 


 785 zones (splits for Ballard study) 


 FAZ demographics from PSRC 2013 
Land Use Targets and 2016 Vision I 
Forecasts 


 Highway skims prepared directly 
by project team using a current 
PSRC model 


 Used a recent model version 
refined and validated for major 
WSDOT projects 


 Aligned transit service levels in the 
PSRC model with those assumed in 
the ST model 


 Rigorous convergence criteria 


 Use of only three transit trip 
classes allowed very robust 
demand matrices 


 Time periods: 6‐hour peak and 18‐
hour off‐peak with 24‐hour daily 
counts as control totals 


 Mode of access: walk and auto for 
peak‐period and walk only for off‐
peak 


 Transit Trip Tables 


 Base year demand derived directly 
from detailed ridership counts by 
route segment, time‐period, and 
direction 


 Five‐step Matrix Estimation  


Fares in 3rd stage with transit‐mode 
equation 


In transit assignment, used logit 
function on connectors to improve 
distribution of zone access. 


 807 zones (splits near Capitol Hill, SW 
Everett, Federal Way, Fife, Issaquah) 


 FAZ demographics from PSRC 2017 
Land Use Vision II Forecast 


 Highway skims prepared directly by 
project team using a current PSRC 
trip‐based model 


– Used a recent model version 
refined and validated for major 
WSDOT projects 


– Aligned transit service levels in the 
PSRC model with those assumed in 
the ST model 


– Rigorous convergence criteria 


 Use of only three transit trip classes 
allowed very robust demand matrices 


– Time periods: 7‐hour peak and 17‐
hour off‐peak with 24‐hour daily 
counts as control totals 


– Mode of access: walk and auto for 
peak‐period and walk only for off‐
peak 


 Transit Trip Tables 


– Base year demand derived directly 
from detailed ridership counts by 
route segment, time‐period, and 
direction, plus stop‐level boardings 
and alightings for major routes. 


– Six‐step Matrix Estimation  


 Fares in 3rd stage with transit‐mode 
equation 


 In transit assignment, used logit 
function on all connectors to improve 
distribution of zone access. 
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In the third and final stage, incremental changes in the transit level of service (e.g., access, wait, and ride 


travel times) and user costs (i.e., fares) are considered, resulting in final transit demand estimates for 


each transit network alternative under consideration. 


Like all travel forecasting models, the ST model has some limitations. Because it uses average daily 


ridership, it is not particularly strong at assessing the effects of weekend special events, such as sporting 


events or major festivals. Furthermore, the ST model is ill‐suited for analyzing structural changes in 


regional land use beyond those already included in PSRC demographic forecasts or for forecasting in 


outlying areas of the three‐county region where there is minimal existing transit service.  


1.4 Important considerations and constraints 


This section discusses six important considerations and constraints in travel forecasting methods. Most 


of these are derived from many years of FTA guidelines on transit project planning that culminated in 


the current policy guidance.9 The following considerations reemphasize the use of best professional 


practice: 


 Careful standards for validation 


 Consistent application of policy assumptions across alternatives 


 Use of identical land use plans and constant overall travel demand patterns across alternatives 


 Generic attributes of modes 


 Analysis of service levels and travel forecasts for reasonableness 


 Maximum possible reliance on detailed data rather than output from other models 


 Careful standards for validation 


Validation is a vital component of any travel forecasting effort. It demonstrates that the forecasting 


procedures can replicate observed travel patterns in a region to support reliable forecasts of future 


travel patterns. The ST model primarily relies on the ORCA fare card data and detailed ridership counts 


to establish current transit travel patterns. In project planning, travel forecasting methods are expected 


to predict changes in travel patterns that are caused by general changes between the base year and a 


forecast year and by specific transit service changes introduced by each alternative.  


 Consistent policy assumptions across alternatives 


A large number of inputs to the travel forecasting process are at least partially subject to the policy 


decisions of local and state agencies. To isolate the differences generated by a specific proposed project 


(e.g., a fixed guideway rail transit system), all conditions that are not directly attributable to the 


proposed project must be held constant. It is therefore required that the forecasts hold the policy 


setting constant across all alternatives evaluated. These policies include: 


 Fare level and structure 


 Levels of service provided by the background transit system 


 Zoning policies 


 Parking policies and prices 


                                                            
9 Final Interim Policy Guidance—FTA Capital Investment Grant Program (June 2016). 
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This constraint means that forecasts prepared for FTA evaluation and EIS documentation should only 


contain differences between alternatives that are primarily caused by the transit alternatives 


themselves. For example, service levels on feeder buses should reflect a general service policy and 


investment level that is applied consistently across alternatives. Assumptions on all external inputs—


land use, regional income, parking costs, and other external variables—should also be held constant. 


 Constant travel patterns across alternatives 


Forecasts of the overall travel demand for which transit competes can involve confounding factors. The 


FTA guideline that land‐use policies be consistently applied removes some sources of variability in 


population and employment forecasts. In basic forecasts for modes that have differing degrees of grade 


separation, it eliminates guessing about the extent to which a particular alternative might shift 


residential and commercial development. Note that the forecasts provided to FTA by ST hold travel 


patterns constant. Supplementary analyses external to the modeling process are used to address 


potential development changes related to the various transit investment proposals. 


 Generic attributes of modes 


It is widely acknowledged that perceived differences between transit technologies, independent of 


travel time and cost, may contribute to choice of mode. These differences are often discussed in terms 


of comfort, security, reliability, legibility, and other characteristics that are difficult to quantify. Data to 


support direct inclusion of these variables in the analysis is limited. The ST model uses a conservative 


assumption and, for the most part, treats transit modes generically. Current FTA guidance on methods 


indicates that FTA will accept forecasts that account for measurable differences in some of these 


attributes, such as reliability between modes (e.g., bus and rail).  


The ST model includes small quantified mode‐specific variations in the perception factors (i.e., weights) 


for transit line boarding and waiting times (see Table 3‐2 in Chapter 3).  


 Analysis of transit service levels and travel forecasts 


The development of forecasts results in the production of a variety of additional types of information 


beyond ridership volumes. Examples include ridership changes in specific subareas, changes in roadway 


congestion levels, travel time savings created by new transit investments, and transit’s share of various 


travel markets. All of these needs careful review for quality control purposes, as well as an 


understanding of what the forecasts reveal about changes between the present and the future and 


differences among the transit alternatives. 


 Reliance on data 


This model version increases the reliance on detailed data by incorporating newly available data detail. 


Major new sources of data include ORCA fare card boarding and alighting data, Google highway travel 


time data, Automatic Vehicle Locator (AVL) data, and additional Automatic Passenger Count (APC) data 


on passenger activity at major stops. All of these data source additions reduce dependence on inputs 


from external models. 
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 Procedures for Travel Forecasting 


This chapter describes the methods and procedures used in the ST transit forecasting model, including 


the input data required by the ST model and its relationship to the PSRC model. 


Section 2.1 describes the methodology used to develop transit forecasts, the data requirements, and the 


data available. Section 2.2 describes the relationships between the ST and PSRC models. For instance, 


this section provides an overview of the methodology used by PSRC to produce land use forecasts that 


are critical to any future year ridership forecasting analysis. The transportation analysis zone system is 


described in Section 2.3. The mode choice model structure, specification, and coefficients are presented 


in Section 2.4. Summary descriptions of the process used to develop base‐year transit‐trip tables are 


provided in Section 2.5. Possible changes in population and employment, highway congestion, and cost 


(i.e., the application of the staged build‐up forecasting analysis) are discussed in Sections 2.6 and 2.7. A 


discussion on changes in transit service is included in Section 2.8. 


2.1 Methodology 


 Incremental vs. synthetic methods 


There are two different approaches to developing transit forecasts: synthetic methods and incremental 


methods. Synthetic methods estimate existing transit travel patterns by using separate sequential 


models to estimate 


 An allocation of regional population and employment projections to zones 


 The total number of trips to and from these zones 


 The origin/destination patterns of these estimated trips 


 The travel mode share likely for each estimated origin/destination pattern 


 Which specific links and lines in the highway and transit systems are used by these synthesized trips 


Incremental methods are simpler and more efficient for transit ridership forecasting and analysis 


because they 


 Are directly based on observed (rather than estimated) baseline travel patterns of transit users 


 Allow for concentrating efforts on transit network analysis, for studies whose primary goals are 


answering questions about alternative transit networks 


 Are more conducive to the separate and transparent evaluation of population and employment 


changes, highway congestion and cost, and transit services through the three stages of the 


forecasting process 


 Focus on direct comparisons related to specific changes rather than on complete simulations of 


travel behavior 


 Are more usable for intermediate evaluation and error identification 


 Eliminate the often laborious and time‐consuming calibration of sub‐choice models, since they do 


not require replication of base‐year travel patterns for these markets. 
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The FTA guidelines on transit project planning have identified three strong characteristics of the 


incremental approach that make it attractive for many applications. According to FTA, the incremental 


method “is well grounded in the reality of baseline travel patterns; it deals only with marginal changes; 


and it focuses attention on the changes in land‐use and transportation that drive the evolution of travel 


patterns over time.”10 


One limitation that could render incremental methods less desirable in some situations is their 


weakness in estimating future transit markets in locations where there is no existing transit market from 


which to build estimates. This is not an issue within the ST RTA district, since both ridership and transit 


service coverage within the district are highly developed. The use of incremental methods would only 


have limitations if applied to exurban or rural areas beyond the district boundary. 


Incremental methods rely on data collection, not travel demand theory, to describe base‐year travel 


patterns. In recent years, data availability has increased dramatically, with large quantities of revealed 


preference data no longer requiring expensive surveys or special counts. The ORCA smart card data, 


coupled with the detailed route‐level data by time‐of‐day from the ridership counts from each transit 


agency now available, provide complete observed baseline travel patterns within the RTA district.  


In the incremental model approach, the coefficients and sensitivities are the same as in the synthetic 


approach. The incremental methods are mathematically derived from and parallel to the synthetic 


methods and are applied at the same level of network detail that would be used in a synthetic approach. 


 Data available for Sound Transit planning 


The key sources of data available for ST planning include 


 PSRC land use forecasts 


 PSRC regional travel model version adopted by WSDOT for major highway projects 


 Service levels and detailed route‐level counts from transit operators in the three‐county area—


Sound Transit, King County Metro, Pierce Transit, Community Transit, and Everett Transit 


 ORCA smart card database 


 Automated Vehicle Locator (AVL) speed data 


 Location‐to‐location highway travel time from the Google Distance Matrix database 


 Sound Transit Surveys (2011–2016) 


 Commute Trip Reduction surveys (2011–2016) 


 Most recent available American Community Surveys 


 The National Transit Database (2016) 


 State and local agencies 


                                                            
10 Procedures and Technical Methods for Transit Project Planning, Federal Transit Administration, 2004. 
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PSRC’s land use forecasts are key input to the modeling effort for future years. The ST model uses the 


most current land use forecasts available from PSRC at the start of a project. The PSRC regional 


forecasting model, the version used by WSDOT for travel forecasting in support of major capital projects 


and tolling analysis, provides changes in highway travel times for past and future years. This WSDOT 


highway model also provides changes in traffic volumes on regional highway facilities for traffic impact 


analysis, and local jurisdictions provide traffic counts on local arterials for station impact analysis, as 


required.  


The following sections discuss how these various databases were developed and include more detail on 


how they are being used. 


2.2 Relationship to PSRC modeling 


 Summary comparisons of the PSRC travel demand model and the ST transit ridership model 


PSRC maintains a four‐step conventional synthetic travel‐demand modeling system consisting of trip 


generation, trip distribution, mode choice, and trip assignment models.11 Zonal trip ends are estimated 


using a set of trip rates classified by home‐based work, home‐based college, home‐based shop, home‐


based other, home‐based school, non‐home‐based work, non‐home‐based other, and three truck types. 


Trip distributions are estimated using a traditional “gravity” model. The PSRC mode‐choice model 


structure is a logit‐based model comprised of two transit modes, three auto modes, and two non‐vehicle 


modes.  


The ST and PSRC modeling procedures are closely inter‐related and highly complementary. The ST model 


uses measures of regional change in travel demand and highway congestion derived from the PSRC 


model. Summary comparisons and interrelationships of the PSRC and ST modeling procedures are 


highlighted below: 


 The PSRC model is a four‐county synthetic modeling system comprising land use, trip generation, 


trip distribution, modal split, and assignment models. It also includes several feedback loops based 


on intra‐regional accessibility. 


 The ST model is a three‐county, three‐stage, fully incremental system purposely designed for 


detailed corridor‐level transit planning and transit ridership forecasting. 


 PSRC’s regional population and employment forecasts are used to predict travel demand growth for 


future years. 


 ST uses an incremental mode choice procedure that is consistent with PSRC’s multinomial logit 


mode choice model. 


 The current PSRC model version used by WSDOT for travel and toll forecasting in support of major 


highway projects is adopted for interface with the ST model. This highway model has been recently 


refined and validated for use on several WSDOT tolling analyses. Figure 2‐1 highlights the 


relationship between the PSRC and ST models. 


                                                            
11 Puget Sound Regional Council, 4K Travel Model Documentation, June 2015.  
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Figure 2‐1. ST incremental transit ridership and PSRC regional models relationship 


 Preparation of demographic forecasts 


This section summarizes the procedures used by PSRC to forecast regional population and employment. 


The current demographic forecasts are referred to as Land Use Vision (LUV). The development of 


demographic forecasts process is described by PSRC in the Land Use Vision (LUV) Dataset Metadata 


Documentation (May 2017).  
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Land Use Vision Development Process 


The LUV projects growth for places in the Central Puget Sound region in 5‐year increments, 2015–2040. 


The process includes four general steps (Figure 2‐2). The regional totals for population, households, and 


jobs come from the PSRC Regional Macroeconomic Forecast. PSRC has used numeric policy guidance 


from the VISION 2040 Regional Growth Strategy and adopted local growth targets to apportion the 


Regional Forecast to cities and unincorporated areas to create annual control totals. Resulting control 


totals are then used in the PSRC’s land use simulation model, UrbanSim, to distribute projected growth 


on developable land.  


 
Figure 2‐2. Land use vision development process 


The UrbanSim model results are reported at different geographies, including at the forecasting analysis 


zone (FAZ) level for review and consultation feedback by local jurisdictions. These forecasts are also 


circulated for review by a wide variety of public and private organizations. After the review process is 


completed, these forecasts and allocations are widely used by the state as well as by local governments, 


public agencies, and private organizations.  


2.3 Development of zone and district systems 


The ST travel forecasts are produced for an 807‐zone system of Alternatives Analysis Zones (AAZ) 


developed specifically for the ST model but based directly upon PSRC’s current zonal system. Summaries 


of inputs and forecasts are prepared using 26 summary districts or other levels of aggregation (e.g., by 


corridor or by county) as needed. Zone and district maps are shown in Appendix A. 


 Forecast analysis zone and traffic analysis zone systems 


PSRC’s FAZ structure is the basic land‐use zone structure and consists of 219 FAZs that cover all the land 


area within the four‐county region. It is usually at this level of detail that local jurisdictions, through 


PSRC, agree upon allocations of future population and employment throughout the region.  


 Alternatives analysis zone system 


The AAZ system used to produce the ST travel forecasts is based on the zones maintained by PSRC for 


regional forecasts of travel demand within the four‐county central Puget Sound region. The ST zone 


system differs from PSRC’s system in two aspects. 


Most importantly, the ST system does not have the same geographic boundary as the PSRC system. 


Whereas PSRC includes a four‐county region (Snohomish, King, Kitsap, and Pierce Counties), the 1993 


state‐established RTA excludes the largely rural areas of North and Northeast Snohomish, South and 


Southeast Pierce, and East King Counties, as well as all of Kitsap County, Vashon Island, and the Gig 


Harbor peninsula. Areas outside the RTA district are external to the ST model. The 807‐zone system 
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includes smaller zones within transit corridors of interest, especially around potential station locations, 


as well as 17 external zones to represent highway connections outside the RTA boundaries.  


Keeping the PSRC and ST zone structures as similar as possible reduces the level of data manipulation 


required for interface between the two models.  


Summary districts were created from the AAZ system in order to 


 Provide a consistent basis for aggregation of certain model inputs, when such aggregation is 


appropriate 


 Calculate the modal shares required in the model validation and application phases 


 Prepare summary reports on trip tables and travel time skims 


These districts were carefully constructed to provide distinctive summary travel patterns by 


geographical area and corridor. 


2.4 Sound Transit mode choice model methodology 


 Model structure 


The ST mode‐choice model structure, which is an incremental logit model, uses a pivot approach in the 


development of forecasts and uses the PSRC regional mode choice coefficients. 


Incremental logit model 


The incremental approach predicts changes in travel behavior based on existing travel behavior and 


changes in level of service. The incremental form of the logit model is derived from the standard logit 


formulation, which is12 


(1)  ܵ ൌ
ୣ୶୮ሺሻ


ୗౠ
ౣ	ሾୣ୶୮൫ౠ൯ሿ


 


Where 


  Vi  =  utility of mode i in choice set m (j=1,2,3, .., i, ..m)  


Contains measurable components of transportation systems such 


as travel time and cost as well as socio‐economic attributes of trip 


makers.  


  Si  =  share of demand using mode i 


                                                            
12 Domenich, T., and D. McFadden, “Urban Travel Demand—A Behavioral Analysis,” North Holland, Amsterdam, 1975. 
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Ben‐Akiva and Lerman indicate that “using elasticities is one way to predict changes due to 


modifications in the independent variables. For the linear‐parameters multinomial logit model, there is a 


convenient form known as the incremental logit model which can be used to predict changes in 


behavior on the basis of the existing choice probabilities of the alternatives plus changes in the 


independent variables.” The incremental form of the logit model is13 


(2)  S୧
	 	ൌ 	


ୗ	୶	ୣ୶୮ሺୈ୍	ሻ


ୗౠ
ౣ	ሾୗౠ	୶ ୣ୶୮൫ୈ୍	ౠ൯ሿ


 


where   


  Si  =  base‐year observed probability of using mode i from choice set m 


  Sif  =  new share (i.e., forecast year) of using mode i (interzonal average) 


  DIFF Vi  =  change in utility of mode i (interzonal average) 


    =  Vi
f—Vi = (DIFF CONSTi) + Bk x ( DIFF VARi,k) 


and 


  DIFF CONSTi  =  difference (future vs. base) in mode‐specific constant for 


mode i, 


  Bk   =  coefficient for attribute k 


  DIFF VARi,k  =  difference in numeric variable VAR k of alternative i 


  f   =  variable with superscript “f” represents value in forecast 


year.  


All transportation models, including the PSRC synthetic model, assume that the difference between the 


unmeasured attributes (e.g., comfort and image) between transportation systems in the base year and 


future years is negligible. As a result, the term representing the difference in mode‐specific constants 


(i.e., DIFF CONSTi) falls out of the computations. The only terms remaining in Equation 2 pertain to those 


attributes (e.g., travel times and costs) for which a measured change might occur, as well as Equation 3: 


(3)  DIFF Vi = Bk x DIFF VARi,k 


The mode‐specific constants in a synthetic model theoretically represent the effects of unmeasured 


attributes and often account for over half of the explanatory power in synthetic mode choice models. In 


practice, these constants are quite large and compensate for all types of errors in synthetic models, 


even network coding idiosyncrasies. They are used as overall adjustment factors to move the base year 


model results closer to targeted base year totals. Mode‐specific constants are not present in 


incremental logit equations. 


                                                            
13 Ben-Akiva, M., and S.R. Lerman, “Discrete Choice Analysis Theory and Application to Travel Demand,” The MIT Press, Cambridge, MA, 1985. 
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Nested logit model 


According to the independence from irrelevant alternatives (IIA) assumption, logit models require that 


all of the modes defined in the choice set m (for travelers) be independent of one another. However, the 


IIA requirement is usually difficult to maintain in a simultaneous structure. In practice, a sequential (or 


nested) logit model that is less restrictive than the simultaneous form is often used. The nested logit 


model groups appropriate submodes under the primary modes (i.e., transit), as shown in Figure 2‐3. For 


peak trips, the transit mode in the ST model, the sub‐choice is between access to transit by walking or 


by automobile. Suggestions from FTA on the appropriateness of nesting can be found in the FTA 


presentation by Jim Ryan at the January 2004 Transportation Research Board Annual Meeting.14 


 
Figure 2‐3. Incremental mode choice model structure 


                                                            
14 Travel Forecasting for New Starts Projects, Transportation Research Board 83rd Annual Meeting, Session 501, January 13, 2004. 
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The natural logarithm of the denominator of a logit model (Equation 1) is a single “inclusive” index Im15 


indicating the desirability of the main mode m and taking into account the attributes of access modes. 


This index is often called “LogSum” and calculated from 


(4)  LogSum = Ln {SUMj
m [exp(Vj)]} 


where 


Vj was defined before for Equation (1) 


McFadden16 has identified the coefficients K for the LogSum variable as indices of similarity among the 


sub‐mode choices comprising the overall price or cost.  


For the transit, lower level, the composite disutility of the sub‐modes (walk‐ and auto‐access) represents 


transit to the upper level choice. For transit mode t, the LogSum is 


(5)  LogSumt = Ln [exp(Vwalk) + exp(Vauto)] 


where 


  Vauto  =  utility of the auto‐access mode 


  Vwalk  =  utility of the walk‐access mode 


The structure for PM peak period shown in Figure 2‐3 is fully incremental17 because it uses the 


incremental logit model at both the lower‐level and upper level nests. The incremental form is highly 


desirable because it relies on observed data that describes current conditions, rather than using models 


to estimate these current conditions.  


Derivation of changes in LogSum variable 


In the fully incremental ST mode choice model, the changes in ridership between future and base‐year 


conditions are calculated based on the incremental logit formulation (Equation 2) both at the primary 


level of hierarchy (i.e., transit vs. non‐transit) and at the lower level (i.e., mode of access).  


Because the incremental model requires the difference in the values of LogSum variable (i.e., DIFF 


LogSumt for the mode of access), the underlying components of this difference need to be spelled out 


first within the context of standard logit formulation (Equation 1). The derivation process starts by using 


the definition of difference in the LogSum values and ends up with a simple formula consisting of the 


logarithmic summation of the exponential difference in the utility of each mode (i.e., future minus base 


year), weighted by the respective base year observed share. The mathematical derivation is presented 


below.  


                                                            
15 McFadden,E., A. Talvities and Associates, “Demand Model Estimation and Validation, Urban Travel Demand Forecasting Project (UTDFP) Final 
Report,” Vol. V, University of California, Berkeley, CA, 1977. 
16 McFadden,E., A. Talvities and Associates, “Demand Model Estimation and Validation, Urban Travel Demand Forecasting Project (UTDFP) Final 
Report,” Vol. V, University of California, Berkeley, CA, 1977. 
17 Dehghani, Y., and R. Harvey, “A Fully Incremental Model for Transit Forecasting: Seattle Experience,” Transportation Research Board, Record 
#1452, 1994. 
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Incremental change in LogSumt of Equation 5 can be represented by 


(6)  DIFF LogSumt = Ln[exp(Vf
walk)+ exp(Vf


auto) ] – Ln[exp(Vb
walk) + exp(Vb


auto)] 


Incremental change in LogSum for mode m (i.e., transit or auto), representing the upper‐level of the 


nested logit structure, can be written as 


(7)  DIFF LogSumm = Ln {Sumn
i[exp(Vi+DIFF Vi)]}—Ln {Sumn


i [exp(Vi)]} 


or 


  ൌ Ln	ሾ	
ୗ୳୫	


	ሾୣ୶୮ሺା	ୈ୍	ሻሿ


ୗ୳୫	
	ሾୣ୶୮ሺሻሿ


	ሿ 


  ൌ Ln	ሾ	
ୗ୳୫	


	ሾୣ୶୮ሺሻ	ൈ 	ୣ୶୮ሺୈ୍	ሻሿ


ୗ୳୫	
	ሾୣ୶୮ሺሻሿ


	ሿ 


  = Ln [Sum	୧
୬	ሺS୧ ൈ exp(DIFF V୧ሻሻሿ 


where 


  DIFF LogSumt   =  difference in LogSum term for transit mode t  


(future–base year) 


  Vf
walk, Vf


auto  =  the utility of walk and auto access modes in future 


  Vb
walk, Vb


auto  =  the utility of walk and auto access modes in the base year 


  DIFF LogSumm  =  difference in LogSum term for mode m (e.g., auto or transit) 


in the upper level of the nested structure (future–base year) 


  Vi  =  the utility of submode i (e.g., walk or drive access attributes) 


under nest n (e.g., transit) 


  Si  =  base‐year observed share of using submode (e.g., walk or 


drive access) under nest n 


  DIFF Vi   =  difference in the utility (e.g., travel time) of submode i under 


nest n (future–base year). 


The coefficients of variables (e.g., travel time) included in the utility of a sub‐mode i are equal to 


comparable mode‐choice coefficients from the upper‐level nest for the same variables (e.g., travel 


time), scaled by the corresponding LogSum coefficient (Ki).  


Values for DIFF LogSum variables resulting from Equation 7 are used in the incremental logit formulation 


(Equation 2) to estimate new interzonal modal shares. Nesting coefficients vary between 0.0 and 1.0 and 


measure the degree of similarity and dissimilarity of a group of sub‐modes from other modes in the 


upper‐level nest. For example, a nesting coefficient (K) of 1.0 on the transit nest of Figure 2‐3 would 


indicate that auto‐ and walk‐access sub‐modes are dissimilar (independent) from each other, implying 


that they should have been structured simultaneously instead of within a nested form. In the absence of 


any information to inform the selection of a nesting coefficient, an assumption of 0.50 is neutral. This 


nesting coefficient of 0.50 is used for the PM peak mode‐of‐access nest in the ST model. 
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 Model specification and coefficients 


As indicated in the previous section, since the mode‐choice model structure is fully incremental, the 


mode‐specific constants fall out of the computations. Therefore, it is not necessary to estimate values 


for modal constants. The model includes 


 Travel time and cost variables in the utilities of the transit sub‐modes, walk and drive access 


(e.g., in‐vehicle, out‐of‐vehicle times, transit fares) 


 Travel time and cost variables in the utility of non‐transit mode representing all travel in vehicles 


other than public transit buses and trains. 


The travel time and cost coefficients used in the ST model include the following: 


 ‐0.025 for in‐vehicle travel time (which falls within the FTA’s recommended range of ‐0.02 to ‐0.03 


and is also used in the PSRC mode choice model) with a relative ratio of 1.5 for out‐of‐vehicle over 


in‐vehicle transit travel times, as derived from the base year (2016) model validation analysis. 


 ‐0.00075 for travel cost (in 2016 dollars). 


These coefficients imply a value of in‐vehicle time of $20 (in 2016 dollars), which is about two‐thirds of 


average hourly wage rate for the Puget Sound Region. This value of travel time is also compatible with 


values used over the last decade for tolling analysis on major WSDOT projects such as SR 520,18 SR 99, 


and Puget Sound Gateway.  


 Base year mode shares 


Equation 2 illustrates the need for a reasonable estimate of Si (the existing shares for transit relative to 


alternative modes), including existing mode‐of‐access shares. Development of these base shares, used in 


the ST incremental model, is described below. 


Transit shares 


For the 2017 ST model version, a combination of data from the Washington Commute Trip Reduction 


(CTR) Act surveys and the American Communities Survey (ACS) is used to establish base year transit 


shares. 


The State of Washington passed the CTR Law in 1991 to encourage commuters to consider 


transportation alternatives to driving alone. Under this law, employers with 100 or more employees are 


required to conduct a survey once every two years to record the commute options used by their 


employees. The ACS is conducted on an on‐going basis in order to provide up‐to‐date information for 


planning. Further information about the CTR surveys and the ACS is provided in Appendix B.  


The CTR (2011‐2016) surveys provide transit shares at the zonal level with some limitations. These 


limitations include an over‐representation of transit users, related to employer size because the sample 


excludes small employers. 


The ACS data also has some limitations as it represents a sample of residences—only about 1 in 40 


households annually. The Census Bureau produces three ACS data series: one‐year, three‐year, and 


                                                            
18 SR 520 Bridge Investment Grade—Traffic and Revenue Study Report, August 29, 2011. 
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five‐year estimates. Five‐year estimates of ACS home‐to‐work flow by mode are currently available at 


the County or Census Place geographies. To address the ACS data limitations, transit shares were 


aggregated at the 6‐district level for maintaining statistical confidence in the share values.  


A 6‐district level summary comparison of transit shares in the ST service area indicated that 


 As expected, CTR transit shares are higher than those obtained from the ACS 


 Most recent available ACS shares are slightly higher than those obtained from the 2000 U.S. JTW 


data 


Based on the findings from the above analysis, it is reasonable to adjust CTR transit shares relative to 


ACS shares in the following manner in order to retain the CTR geographic detail: 


 Aggregate CTR 2011‐2016 surveys to the 26 districts at the work ends and 26 districts at the home 


end and calculate transit shares accordingly. Calculating the shares at this level (i.e., 26‐district to 


26‐district) preserves the variation in current mode‐choice behavior for PM peak and, therefore, the 


elasticities in the incremental logit model. 


Adjust 26‐district‐to‐district base transit shares based on using the 6‐district‐to‐6‐district transit shares 


calculated from the most recent ACS five‐year estimates as follows: 


 Since the aggregated CTR shares are higher than the ACS shares at the 6‐by‐6‐district level, reduce 


the CTR shares proportionately using the ratio of the ACS share to the aggregated CTR share. 


For calculating off‐peak base shares, a procedure similar to the one described above was used with the 


following exceptions: 


 Aggregate CTR surveys at 26‐district‐to‐26‐district level and calculate shares accordingly 


 Adjust CTR shares based on using 6‐district level ACS shares similar to the method for peak shares. 


 Balance the resulting 26‐district‐to‐26‐district share matrix by adding its transpose and dividing by 2 


 Apply a factor of 0.5 to reflect the difference in base off‐peak transit share relative to peak—this 


factor was calculated based on recent ST 2011 through 2016 small‐sample transit on‐board survey 


data.  


Access shares 


The 2017 ST model version relies on a matrix estimation process for the development of base‐year trip 


tables that is based on using a seed matrix with a high number of non‐zero cells. The process includes 


posting of ridership counts on appropriate segments and stops to capture existing demand at each park‐


and‐ride facility. These considerations, together with the fact that existing park‐and‐ride facilities are 


adequately represented throughout the region provide a good database from which to calculate access 


shares. Steps used to estimate access shares are summarized below: 


 Perform a select segment analysis on segments representing potential PM peak demand to park‐


and‐ride facilities 


 Aggregate the resulting demand matrix for PM peak auto‐access trips and the total PM peak transit 


trip table at 26 districts (work ends) and 165 FAZs (home ends) 
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 Divide the aggregated trip tables to provide existing auto‐access shares at a 26‐district‐to‐165‐FAZ 


aggregation level. 


 Discussion of staged build‐up analysis application 


For future year forecasts, the ST incremental ridership forecasting modeling procedures are applied in 


three distinct stages as highlighted in Figure 2‐4. This application method explicitly recognizes a build‐up 


approach to the ridership forecasts and encourages the analysis of intermediate results in the process as 


well as the checking of intermediate results for reasonableness. Specific contributions to changes in 


ridership at each stage are calculated and analyzed separately as they build on each other. The three 


stages are: 


 Overall growth in travel related to population and employment growth 


 Changes in ridership related to changes in highway congestion and costs 


 Changes in ridership related to transit service changes, including transit fare changes, if any 


By applying forecasting analysis in stages, the method also ensures that only those changes that are 


important to the study transit alternatives will be considered. For example, it is common in ridership 


forecasting (and preferred by the FTA) that only the changes in transit service be considered in the 


future year comparisons of transit ridership. Therefore, all demographics, such as land use, trip 


distributions, and gas and parking prices, are effectively held constant when comparing ridership on 


transit alternatives.  


FTA now considers transit benefits measures related to economic development effects and to land use 


entirely separately from the ridership estimating process. Furthermore, by requiring current year 


ridership estimates, with future years optional, FTA is de‐emphasizing future year forecasts in favor of 


simple network‐based comparisons. As the FTA Policy Guidance points out, “Use of current year data 


increases the reliability of the projected future performance of the proposed project by avoiding 


reliance on future population, employment, and transit service levels that are themselves forecasts.”19  


Staging the forecasts in an incremental model explicitly isolates sources of error, makes consistencies in 


the non‐transit assumptions transparent, and reduces superfluous calculations. When only variations in 


the transit service are under consideration, Stage 3 of the incremental model is the only step needed to 


evaluate each proposed variation in transit service. This method does not preclude varying inputs other 


than the transit service (i.e., for sensitivity testing) but allows such variation to be addressed simply and 


specifically, rather than as a hidden piece of a very large and complex model. 


2.5 Base‐trip table development 


The essential basis for incremental mode choice modeling analysis is the reliance on actual transit travel 


patterns. Capturing existing travel patterns is achieved in the ST model by using available, pertinent data 


that provide a complementary balance between origin‐destination (O‐D) data and detailed route‐level 


transit ridership information by direction and time‐of‐day for the base year. Chapter 3 includes a 


detailed discussion of the process used to develop base year (2016) peak and off‐peak transit‐trip tables. 


                                                            
19 Final Interim Policy Guidance—FTA Capital Investment Grant Program (June 2016). 
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Figure 2‐4. Staged ridership forecasting process 
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FTA now considers transit benefits measures related to economic development effects and to land use 


entirely separately from the ridership estimating process. Furthermore, by requiring current year 


ridership estimates, with future years optional, FTA is de‐emphasizing future year forecasts in favor of 


simple network‐based comparisons. As the FTA Policy Guidance points out, “Use of current year data 


increases the reliability of the projected future performance of the proposed project by avoiding 


reliance on future population, employment, and transit service levels that are themselves forecasts.”20  


Staging the forecasts in an incremental model explicitly isolates sources of error, makes consistencies in 


the non‐transit assumptions transparent, and reduces superfluous calculations. When only variations in 


the transit service are under consideration, Stage 3 of the incremental model is the only step needed to 


evaluate each proposed variation in transit service. This method does not preclude varying inputs other 


than the transit service (i.e., for sensitivity testing) but allows such variation to be addressed simply and 


specifically, rather than as a hidden piece of a very large and complex model. 


2.6 Stage 1—Changes in demographics 


 Formulation of Stage 1 forecasting analysis 


The ST ridership forecasting analysis depends on PSRC model databases for the overall growth in travel 


demand when performing future year forecasts. Growth estimates could either be derived from PSRC 


model trip distribution results or directly based on forecasts of demographics. Travel growth factors for 


the ST model are derived from published PSRC forecasts of households and employment growth.  


Growth in total households and employment between 2016 and a future year is calculated at a FAZ level 


and applied to the base year (2016) transit‐trip tables using a two‐dimensional matrix balancing method 


(i.e., similar to a Fratar calculation). The results of the Stage 1 analysis are the estimated transit trips for 


a future year. The secondary impacts of growth on transit demand (e.g., increased highway congestion 


or costs) are not yet accounted for at the end of Stage 1.  


A combination of households and employment is used in establishing the zonal growth factors applied at 


the origin and destination end of the base year (2016) trip tables. 


 For the PM peak period, a combination of 20 percent households and 80 percent of employment is 


used to calculate the growth in PM peak transit origins and the reverse is used to calculate growth in 


PM peak transit destinations. 


 For the off‐peak period, a combination of 50 percent households and 50 percent employment is 


used to calculate growth for both origins and destinations. 


 These factors are derived from ST on‐board surveys conducted over the years 2011 through 2016. 


                                                            
20 Final Interim Policy Guidance—FTA Capital Investment Grant Program (June 2016). 
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Because of earlier concerns about a supposed tendency of two‐dimensional balancing to artificially 


increase trip lengths, an examination is performed to determine any alteration in average trip length for 


every application of the Stage 1 process. As highlighted in Figure 2‐5, the balancing method has only 


slightly changed the underlying average trip length frequency distribution exhibited in the base year 


(2016) transit trip table. In fact, the average trip length and the standard deviation of the trip lengths 


increase slightly upon application of the two‐dimensional balancing. While this check on trip lengths is 


performed for each new application of the Stage 1 balancing, the results of the checks have consistently 


shown the process to be neutral for trip lengths. 


 
Figure 2‐5. Average trip length frequency distribution comparison 
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2.7 Stage 2—Changes in highway congestion and cost 


 Formulation of Stage 2 forecasting analysis 


Stage 2 considers how changes in highway congestion and auto costs (including parking, operating, and 


insurance) will influence mode choice.  


The ST ridership forecasts use the PSRC model version, as adopted by WSDOT for travel forecasting in 


support of major highway projects, to estimate highway travel times. This highway model has been 


refined and validated in recent years for use on the SR 99 Alaskan Way Viaduct & Seawall Replacement 


project, the I‐90 tolling analysis, Puget Sound Gateway project, the Lynnwood Link and Federal Way Link 


Extensions (see Appendix C). Base year (2016) zone‐to‐zone highway travel times are obtained directly 


from Google travel time data (see Appendix B). Rate of change in highway travel times is obtained using 


the PSRC model and applied to actual base year highway travel times to establish future year zone‐to‐


zone highway travel times. This incremental process is executed on the FAZ‐to‐FAZ highway travel times.  


When a transit alternative significantly affects the highway system (e.g., taking freeway lanes for transit 


facilities), additional analysis of future highway networks and congestion using the PSRC highway model 


is required. Likewise, when a Build alternative has significantly higher ridership in a corridor than the No 


Build alternative, an additional highway model application may be necessary to account for slightly 


higher highway volumes in a No Build alternative. 


In the Puget Sound region, transit fares and auto costs (except parking costs) are usually assumed to 


increase only at the rate of overall inflation; therefore, they are usually immaterial to the ST model. The 


ST model, however, includes these variables for use in sensitivity tests that are not directly part of 


project planning ridership forecasts.  


Stage 2 transit trip forecasts are calculated using the following incremental logit equation: 


(8)  Stg2Trn ൌ 	
ୗ୲ଵ୰୬


ୗ౪ା	ሺଵି	ୗ౪	ሻଡ଼ሾୣ୶୮ሺ	ൈୈ୍	୭ୗ୳୫ሻሿ
 


where 


  Stg2Trn  =  Stage 2 transit trip forecasts 


  Stg1Trn  =  Stage 1 transit trip forecasts 


  St  =  the base year observed transit shares 


  K  =  nesting coefficient on the auto nest 


  DIFF LogSumh  =  Difference in the LogSum values due to changes in highway 


congestion and auto costs (future vs. base year). 


Data from the ACS and CTR surveys (for the baseline share), 


highway skims, and auto costs are used in Equation 8 to 


estimate the DIFF LogSumh on the auto side. 


Stage 2 transit‐share forecasts (Stg2Shr) are also calculated as follows: 


(9)  Stg2Shr ൌ 	
ୗ୲ଶ୰୬	ൈ	ୗ౪
ୗ୲ଵ୰୬
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Resulting from the Stage 2 forecasting analysis are the transit trips for a future year, having accounted 


for factors external to the transit service itself. These results then serve as a platform for analysis of 


ridership on alternative transit networks. Note that bus speed degradations are used in the Stage 3 


forecasting analysis. They are, however, based on changes in the level of highway congestion estimated 


using the Stage 2 PSRC model runs.  


Note also that the final distance skim matrices from Stage 2 are saved for subsequent calculation of 


vehicle‐miles traveled when estimating the environmental effects of various transit alternatives. This 


simple multiplication of a vehicle miles’ matrix by a New Riders matrix is now incorporated in the FTA’s 


Final Policy Guidance for estimating the environmental effects for New and Small Starts evaluations.21 


In most project planning ridership forecasting, Stages 1 and 2 need not be calculated as often as Stage 3. 


It is only when a transit alternative is presumed to have a strong effect on external factors, such as the 


regional highway network, that the entire process would have to be cycled through. However, for the 


New Starts project rating purposes, FTA discourages forecasts that are based on different externalities 


for different alternatives.22 


 Estimation of parking costs  


For the purpose of representing daily and hourly parking costs more accurately, a survey of parking costs 


scattered around the parts of the region that have paid parking was conducted in 2017. Based on the 


findings from this survey, base year daily parking costs were updated. This update compared target daily 


values with observed hourly parking rates, showing that the ratio of hourly‐to‐daily parking averaged 


around 25 to 30 percent, with a range from 10 percent in South Lake Union to 42 percent in downtown 


Seattle and around Seattle Center.  


According to the limited historic information available, real parking costs have averaged an annual 


growth of approximately 1.5 percent since 1960. This is primarily attributable to changes in employment 


density, which has averaged similar growth over the last five decades. Forecast increases in employment 


density at the FAZ‐level are used to estimate future year changes in real parking costs. This results in 


parking cost increases around the region varying between 0.5 and 2.0 percent per year between 2016 


and 2040. The average for all zones for which there are parking cost increases is around 1.0 percent 


annually, with the weighted average being considerably lower.  


 Estimation of other costs and median income 


Because auto operating costs in the Puget Sound region are usually assumed to increase only at the rate 


of overall inflation, they are less significant to ST models. Base‐year (2016) and future auto operating 


costs are estimated at about $0.19 per mile (in 2016 dollars). Auto operating costs also include any 


relevant tolls or driving fees. The ST model assumes a conservative 0.5‐percent annual (real) growth in 


income. 


                                                            
21 Final Interim Policy Guidance—FTA Capital Investment Grant Program (June 2016). 
22 Final Interim Policy Guidance—FTA Capital Investment Grant Program (June 2016). 
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2.8 Stage 3—Changes in transit service 


 Formulation of Stage 3 forecasting analysis 


In the third and final stage of the forecasting analysis, the incremental changes in the transit level of 


service, including transit fares, are considered. This change (as indicated in Section 2.4.1) is reflected in 


the resulting relative values of the LogSumt variable using the base‐year and future transit networks.  


The Stage 3 transit shares and ridership forecasts are calculated as follows: 


(10)  P′ac ൌ 	
ౙ	ൈ	ୗౙ


ౙ	ൈ	ୗౙା	ሺଵି	ౙሻൈ	ୗ౭ౢౡ
 


and 


(11)  Stg3Trn ൌ 	
ୗ୲ଶ୰୬	ൈሾୣ୶୮ሺ	ൈୈ୍	୭ୗ୳୫౪ሻሿ


ୗ୲ଶୗ୦୰	ൈሾୣ୶୮ሺ	ൈୈ୍	୭ୗ୳୫౪ሻሿା	ሾଵିୗ୲ଶୗ୦୰ሿ
 


where 


  LOSac  =  Difference in (future vs. base year) utility of the park‐and‐


ride access submode 


  LOSwlk   =  Difference in (future vs. base year) utility of the walk‐access 


submode 


  ac  =  Forecasted Stage 3 shares for the auto‐access mode 


  Pac  =  Base‐year observed shares for the auto‐access mode, 


derived from the base year trip table development process 


reflecting actual counts on park‐and‐ride facilities. 


  K  =  Nesting coefficient 


  DIFF LogSumt  =  Difference in the LogSum values due to changes in transit 


level‐of service (future vs. base year) 


Transit service that is taken into consideration in the ST model Stage 3 forecasting analysis is 


represented by means of a coded network. Details on transit network preparation are included in 


Appendix D. Treatment of bus speeds in the ST model includes the degradation of bus speeds due to 


roadway congestion, estimated by the PSRC model in a manner developed in consultation with the 


FTA.23 Bus speed degradation is considered in Stage 3 forecasting analysis and held constant among 


alternatives. It is applied only to bus run time in mixed traffic (excluding high‐occupancy vehicle lanes) 


and not to dwell and lay‐over time components. 


 Transit fares 


Any changes in transit fares are considered in Stage 3 of the ST model, along with changes in transit 


service. However, fares are always held constant among alternatives. Transit fare matrices were 


developed for the ST model and were assumed to be: 


 The zone‐to‐zone averages in effect in 2016 (for the base year) 


 The zone‐to‐zone averages in effect at the start of a project (for all future years) 


                                                            
23 Billen, D., Sound Transit, “Updated Treatment of Bus Speeds in the Sound Transit Model,” Memorandum to Eric Pihl of FTA, dated August 1, 
2002. A copy of this memorandum is included in Appendix D.  
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 Independent of transit path choices 


Independence from path choice is a reasonable approach to fares with the RTA District. The path‐


independent approach to transit fares also aligns with FTA’s guidance to keep any fare‐related utility 


differences between alternatives to a minimum. Upon the introduction of the ORCA smart card as the 


primary fare medium for all transit operators in the District, zonal fares are more appropriate than path‐


based fares. For most trips within the District, the fare implications of path choice and transfers have 


become less critical for forecasting. This is due to the very high market penetration of the regional 


employer pass programs, to the wide use of ORCA smart cards and to the refined agreements among 


the transit operators for assigning cash value to trips involving more than one transit vehicle or more 


than one transit agency. 
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 Base Year Transit Trip Table Development and Validation 


Before a model can be used for transit travel analysis, it must be validated. The process of validation 


involves comparing the performance of the model to the most recent observed data sources available to 


confirm that the model is accurately replicating current transit travel patterns. 


An incremental approach, which is used in the ST model, generally reduces the need for validation 


because it relies not on travel behavior theory, but on current data. However, it is still useful to check 


the overall performance of the model against current known conditions. 


This model version represents a departure from previous versions, primarily because of a significant 


increase in the amount of data available in the Puget Sound Region for describing current transit travel. 


The most significant of these is the availability of ORCA fare card transaction data, which removes the 


need for an ad hoc assembly of disparate seed matrix sources.  


The availability of detailed and accurate system‐wide peak and off‐peak transit speed data from AVL 


systems enables a complete revision to previous methods for posting transit speeds. Of further 


significance, has been the increased detail and improved sample rates for the APC data, including stop‐


to‐stop volumes and boarding and alighting details by stop. 


This chapter is organized into three sections. Section 3.1 describes the data preparation, including 


network data, ridership count data, and seed matrix data. Section 3.2 describes the base year matrix 


estimation process. Section 3.3 describes the base year (2016) validation results and the final transit 


demand matrices. 


3.1 Data preparation 


 Transit network 


To facilitate translation of speeds and other geographic data to and from the model networks, all model 


networks are now converted to the XY coordinate base used in most local GIS and transportation 


applications (i.e., Washington State Plane North coordinates). Documentation of this shift of the 


coordinate system is provided in Appendix D. 


Transit operating speeds are no longer estimated from posted schedules and spot data from terminus‐


to‐terminus reliability reports, but directly from AVL systems managed by the transit operators. Thus, 


average speeds for every stop‐to‐stop segment within the RTA district boundaries are posted from the 


measured average speeds directly to the ST Model transit network. Documentation of this direct 


translation of operating data to model speeds is also provided in Appendix D. 


Regional transit agencies currently implement two service changes each year, in late September and late 


March.  


 This model version is constructed on a transit network base covering the winter 2016‐2017 service 


levels (late September 2016 to late March 2017). We refer to this network as the 2016 Base Year 


network even though it spans six months over portions of two calendar years. 
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 The Base Year transit network thus includes the two recently opened Link light rail extensions—


north to the University of Washington in March 2016 and south to Angle Lake in September 2016. 


 The Base Year transit network also includes associated King County Metro (KCM) bus service 


changes implemented in response to those Link extensions. 


 The Base Year transit network reflects all bus service as operated by all operators throughout the ST 


District for this winter 2016‐2017 Base Year service period. 


 Bus and rail headways are still obtained from agency posted schedules. 


 Headway management data is now available stop‐by‐stop only for rail lines but are not available for 


bus lines. Such data may be useful in the future for adjusting model headways to data‐driven 


perceived headways. 


 All fixed‐route fixed‐schedule public transit services within the ST District are included, except for 


lines with fewer than six scheduled trips per weekday. 


 Demand‐response services, dial‐a‐ride services, employer provided services, and ferry services are 


omitted from the transit network. 


 Passenger counts data 


Current passenger counting techniques have improved greatly, both in their accuracy and their level of 


available detail. This may be especially true here in the Puget Sound Region, although the technologies 


used are now widely available. The sampling rate for counts in this region is now over 25 percent on 


local bus lines, 30 percent on Link light rail, 50 percent on bus rapid transit lines, and 100 percent on 


commuter rail lines. Likewise, the detail available includes all stops, all segments, and all times of day by 


direction and vehicle trip.  


The resulting data, averaged over a half year or over a quarter, should be considered perfectly reliable 


as a precise snapshot of current transit travel. Use of this level of existing detail resolves a significant 


portion of potential Base Year error. Detailed ridership counts were obtained from all transit operators 


within the RTA district boundaries. For the winter 2016‐2017 service period described above, these 


operators are 


 King County Metro 


 Pierce Transit 


 Community Transit 


 Everett Transit 


 Sound Transit 


All the above operators supply complete ridership data from on‐board APC systems. This data includes 


boardings and alightings by stop or station, by line, by direction, by trip, and by time of day. For use in 


the ST Model, the counts data is consolidated into segment volumes by line and by direction for peak 


and daily volumes and peak and daily boardings and alightings by stop or station. Off‐peak counts are 


calculated from daily counts so that the daily counts remain control totals for all APC data. The 
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consolidated counts data is processed directly into various stages of the matrix estimation process as 


described in Section 3.2. 


 The PM peak period is defined as 3:00 p.m. to 6:30 p.m. for the partitioning and consolidation of the 


counts. This time‐period allows specification of the peak‐only services and peak‐specific train and 


bus frequencies. 


 For the ST model, an AM peak period is not defined or used directly in the model. 


 Daily counts are consolidated into 24‐hour totals for an average weekday within the six‐month 


period described above. 


 The daily counts always represent control totals for the boarding, alighting, and segment volume 


counts. 


 Off‐peak counts for use in the off‐peak matrix estimation process are calculated as daily counts 


minus the PM peak counts minus the inverse of the PM counts, then balanced by direction. 


 Detailed boarding and alighting counts by stop or station, line, direction, and time‐period are 


retained for use in Matrix Estimation Quality Control (QC) exercises. 


 QC methods include both machine error trapping and direct inspection of results on the model 


network. 


 Further QC efforts are undertaken during the matrix estimation process as issues and 


inconsistencies arise in transit demand assignments produced over many iterations of matrix 


estimation. 


The number of counts posted and the precise locations of the postings changes somewhat during the 


iterative matrix estimation process in response to issues arising in the QC process. Therefore, the 


number and types of posted counts are described in Section 3.2. 


 Data for seed matrices 


Because of the difficulties inherent in attempting to accurately estimate or synthesize the shape of 


travel demand O‐D matrices, the ST Model now uses primarily ORCA fare card data to construct the 


shape of the Base Year transit trip tables. This source substantially replaces the sparse and outdated 


rider O‐D data from on‐board surveys used in previous model versions. 


 The widespread use of regional fare cards provides a very large sample of transit travel patterns 


(over 60 percent regionally and over 75 percent on ST rail and bus services). Not all of this ORCA 


data is directly usable for the seed matrices for a variety of reasons related to fare collection 


anomalies. However, the usable data sample remained very large, about 50 percent. 


 Additional transit rider data from recent Washington CTR peak commute surveys and recent ST on‐


board rider surveys are also used, to the extent that they open new cells in the seed matrices. 


The ORCA data has some specific advantages compared to sources of O‐D patterns used in previous 


model versions. These include 
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 The data contains all types of transit trips, regardless of trip purpose, and is not skewed toward 


commute trips or long trips. 


 The trip sample is so large that the potential response bias is minimal, compared to the sparse 


surveys used by ST over many years. 


 The data is very detailed regarding time‐of‐day. 


 The data is the first reliable large‐sample information on transfer rates and transfer locations, now 


using a consistent regional definition of transfers. 


 Because of its detailed information on transfer behavior, ORCA data provide data‐driven rather than 


model‐estimated totals of observed linked‐trips for peak, off‐peak, and daily transit travel, now 


using a consistent definition of what constitutes a linked‐trip. 


Data analysis and trip table preparation is a cooperative effort between ST and the Washington State 


Transportation Center (TRAC) at the University of Washington. Details of the ORCA data processing and 


geocoding to the ST Model 807‐zone system are provided in Appendix B.  


Some relevant basic information on the ORCA data details presented in Appendix B would include 


 ORCA data is obtained for all transit operators on all lines operating within the ST District. 


 The data chosen covers weekdays over a 9‐week period from March 26, 2016, through May 28, 


2016, after the University Link extension opened but prior to the Angle Lake station opening. 


 Trips included in the resulting seed matrices account for 20.4 million weekday boardings, of which 


4.9 million boardings involve transfers. This translates into an average weekday transfer rate of 1.32. 


 The ORCA data comprises 97 percent of all trips in the two resulting (PM peak and off‐peak) seed 


matrices and accounts for 90 percent of the O‐D open cells. Total open cells amount to 29 percent of 


the available cells in the two 807‐by‐807 seed matrices. 


3.2 Matrix estimation 


Matrix Estimation (ME) in the ST transit model creates Base Year transit demand matrices, which 


replicate measured existing average weekday transit flows.24 The methodology requires well‐validated 


networks, precise ridership counts, and seed matrices of peak and off‐peak transit demand in a zone 


structure tailored to the transit networks. The method uses an iterative gradient‐reduction approach to 


minimize the differences between estimated and observed ridership counts posted at designated 


locations on the network. 


The objectives of the ME process are to achieve a close match between estimated and actual peak and 


daily 


 Transit volumes 


 Boardings and alightings at all stations and at major BRT and high ridership bus stops 


                                                            
24 The updated ST model was implemented in the current EMME Software (version 4.3.3). The Matrix Estimation process in the current EMME 
Software was used to develop base year (2016) demand matrices. 
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 Boardings by line 


 Average trip length by operating agency and mode and by line for rail lines and BRT lines 


 Stepwise matrix estimation 


It is possible to run ME in a single process which considers all routes at once and to achieve reasonable 


R‐squared, slope, and intercept results for the major transit lines at their high‐volume locations. The 


gradient‐reduction measures with this method may indicate relative closure after about 25 iterations 


showing an apparent equilibrium between the lines and the matrices. 


This apparent equilibrium is deceptive because closer examination of results of a single‐step approach 


reveals that low‐volume and medium volume lines and some low‐volume segments on high‐ridership 


lines may show serious mismatches in the resulting volumes. In the type of detailed analysis ST requires 


from this model, such relatively minor errors in the Base Year validation and in forecasting situations can 


seriously detract from the usefulness of the model. 


Therefore, the ME is performed in a sequential and cumulative manner. Performing the ME in this 


manner mitigates the dominance of high‐volume routes and allows better alignment of the counts data 


within subareas and within service types. The specification of the matrix estimation process in steps is 


shown in Table 3‐1. 


Table 3‐1. Specification of matrix adjustment in steps 


Step 
No. 


 


Count Posting Type  Routes Considered 


Step 1  Segments  Include segment counts from Pierce Transit, Everett Transit, Community Transit 
(excluding SWIFT line), and KCM 900 routes 


Boardings/Alightings  Bus boardings/alightings on RapidRides A/C/D, ST express bus, and KCM mid‐town mid‐
range routes 


Step 2  Segments  Step 1 + KCM local routes and street car + ST routes 541/556/566/596 


Boardings/Alightings  Same as Step 1 


Step 3  Segments  Step 2 + KCM mid‐town, mid‐range routes 


Boardings/Alightings  Same as Step 1 


Step 4  Segments  Step 3 + CT SWIFT + all ST and KCM routes excluding C/D/E/545/550/Sounder/Light Rail 


Boardings/Alightings  Same as Step 1 


Step 5  Segments  Step 4 + RapidRides C/D/E + ST routes 545/550 


Boardings/Alightings  Step 4 + boardings/alightings for Sounder 


Step 6  Segments  Same as step 5 


Boardings/Alightings  Step 5 + boardings/alightings for Light Rail 


 


The segment counts are first grouped based on the markets and the service type.  Then, the matrix 


adjustment is performed on each group by cumulatively including the segment loads from all the 


previous groups and using the previous result matrix as a new seed matrix. Such a step‐wise matrix 


estimation process allows adjusting the transit‐trip table for low volume segments before including the 


next level of higher volume segments. This allows the ME adjustment method an opportunity to adjust 
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segments or stops with low volumes as well as segments with high volumes. The adjustments to low‐


volume segments or stops are not greatly modified as the higher‐volume segments are brought in, so 


low‐volume information is retained. 


 Calibration of path parameters 


The approach to ME outlined above is complemented by an extensive and rigorous path analysis effort. 


This effort involves comparisons over many runs of ME against all available data, including agency data 


on line boarding and alighting locations, average trip lengths, route segment volumes, and other data 


available for the Base Year.  


The parameters used in path‐building are of critical importance in estimating path changes between an 


existing network and a proposed network, whether the proposed network postulates minor or major 


changes. These parameters include walking speeds, “escalator” link lengths, auto‐access parking lot walk 


link lengths, boarding penalties, and weights or perception factors applied to the various components of 


out‐of‐vehicle time. 


Previous ST model versions used a variety of weakly‐calibrated assumptions, often postulated from 


external sources. The wealth of detail available for this model calibration enabled the first serious check 


of those postulated parameters. Since the parameters should be held constant through Matrix 


Estimation, Base Year assignments, mode choice skims, and final assignments, they are calibrated during 


the ME process.  


The calibration involves many iterations through ME and final assignments. This requires constant 


checks against aggregate data, such as actual transfer rates, and detailed data, such as route‐level and 


bus‐stop‐level boardings and alightings. An extensive analysis of outlier routes using scatterplots of 


estimated vs. actual boardings/route and average trip lengths is particularly productive in parameter 


calibration. These checks also provide as a byproduct, extensive QC checks on minor errors in the counts 


data and minor network coding errors. Table 3‐2 shows the more important resulting path‐building 


parameters. 


The iterative check of assignment result details also includes review of important transfer locations, with 


emphasis on locations of existing rail transfers, and bus transfer activity at likely future rail transfer 


locations. Virtually all likely future rail transfer locations are on existing BRT or ST Express Bus lines. 


Finally, the iterative ME calibration process allows adjustment of the count data posting locations, 


including moving or adding segment count locations to capture minor variations in the market profile 


along individual routes. For this model version, it allows posting boarding and alighting data at all rail 


stations and the major BRT and ST Express Bus stops. The final PM peak ME relied on posted actual 


ridership values at 1140 line segments and 180 stations or stops. The off‐peak ME used about 


80 percent of these, reduced by the presence of some having no off‐peak service, e.g., Sounder 


Commuter Rail. 
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Table 3‐2. Boarding penalty, wait time factor, and escalator 
link parameters 


Description  Value 


Regular Bus Stops 


Boarding penalty  4.0 minutes 


Wait time factor  0.60 


Escalator link  NA 


Transit Centers1 


Boarding penalty  3.0 minutes 


Wait time factor  0.50 


Escalator link  NA 


Downtown Bus Tunnel  


Boarding penalty  3.0 minutes 


Wait time factor  0.50 


Escalator link  1.4 minutes 


Rail Stations (surface)  


Boarding penalty  1.5 minutes 


Wait time factor  0.50 


Escalator link  1.2 minutes 


Rail Stations (tunnel or elevated, excluding Downtown Seattle 
Transit Tunnel stations under joint operations)  


Boarding penalty  1.5 minutes 


Wait time factor  0.50 


Escalator link  1.4–2.4 minutes 


1 List of Major Transit Centers (TC): 
1) Bellevue TC  13) Lakewood TC 
2) Federal Way TC  14) Everett Station 
3) Northgate   15) Tacoma Community College 
4) Burien TC  16) Tacoma Commerce St 
5) Kent Station TC  17) Tukwila International Boulevard 
6) Auburn Station TC  18) Tukwila Station 
7) Kirkland v  19) Lakewood Station 
8) Overlake TC  20) Sumner Station 
9) Aurora Village TC  21) Puyallup Station 
10) Renton TC  22) Issaquah TC 
11) Lynnwood TC  23) West Seattle 
12) Tacoma Dome Station  24) Ballard 


Related Assumptions: 
‐ Walk speed = 2.5 mph 
‐ Weight factor on out‐of‐vehicle travel times = 1.5 
‐ Weight factor on the auxiliary walk times on 1st, 2nd, 3rd and 4th Avenues in 
downtown Seattle leading to King Street Station = 1.0 
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 Sensitivity test using ST3 build network 


Understanding the performance of this model version compared to the previous version, i.e., the 2014 


Base Year version used for the ST3 planning work, suggests applying a Current Year sensitivity test using 


the ST3 Build network. This requires a Current Year forecast using the new model version for 


comparison with the previous Current Year forecast for ST3 performed using the 2014 model version. 


Not only does this provide additional QC opportunities, especially on the network specifications, but it 


enables several checks on the model application to future networks, which include significant expansion 


of the rail system and realignment of the bus systems. 


This is particularly important for understanding the relevance of unassigned trips. These trips are short 


trips which are in the seed matrix and therefore known to have occurred on transit, but which are 


assigned as walk‐only paths. The trips therefore never appear as transit boardings or segment volumes. 


The change in the transit path times between the Base Year network and a future network, such as the 


ST3 Plan network, results in some of these short trips having efficient paths using rail segments in the 


future network, even though they were erroneously assigned as walk‐only trips in the Base Year 


network. Identification and analysis of unassigned trips is necessary to minimize discrepancies between 


the trip tables and the resulting transit network values. 


 Identification and removal of unassigned trips 


Unassigned trips are analyzed by network analysis of the assignment results, especially network analysis 


of those trips assigned by themselves. Because EMME transit assignments are multi‐path, unassigned 


trips in the ST model tend to be unassigned portions of trip values within certain O‐D pairs, in particular 


closely adjacent zones. 


Careful examination of the transit paths and fine‐tuning of network elements in areas of dense transit 


demand and dense network structure enables the reduction of the total unassigned trips from 14,000 to 


6,700, when correcting path elements on the Base Year network. In the application of the sensitivity test 


described above as a Current Year forecast on the ST3 Build network, the unassigned trips are reduced 


to 3,800. This includes the removal of 2,000 ferry trips double‐counted upon the introduction of ORCA 


data as the primary source for transit travel patterns. 


The final effect of the matrix estimation on the travel patterns in the initial seed matrix is summarized in 


the trip length frequency distribution comparison shown in Figure 3‐1. This comparison is between the 


seed matrices at the start of ME and the resulting final Base Year demand matrices. Trip lengths in this 


figure are for entire zone‐to‐zone linked‐trips. For consistency, the transit trip lengths for this 


comparison are based on a common neutral highway distance between zones. 


As shown, the ME process has not impacted original shape exhibited in the seed matrix. It has only 


reduced the number of transit trips longer than 6 miles and increased the number of trips shorter than 


6 miles. It has correspondingly reduced average transit trip length to 8.36 miles from almost 10 miles in 


earlier model versions. 
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Figure 3‐1. Average weekday (2016) trip length frequency distribution comparison: Seed matrix vs. matrix‐


estimated trip table 


The validation analysis results for Base Year (2016) transit‐trip table development are discussed below. 


3.3 Base Year (2016) validation results 


The validation analysis focuses on evaluating both the transit trip tables from the matrix estimation 


process and the accuracy of the assignment results. These are reflected in 


 System‐wide linked and unlinked trips and the system‐wide transfer rate 


 Transit boardings comparison by agency and mode 


 Rail station boardings comparison for all existing stations 


 Transit ridership volumes in locations relevant to major ST3 projects 


 Average transit trip length comparison by operator 


 Peak and daily boardings by transit line 
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Table 3‐3 presents system‐wide linked transit trips and unlinked transit trips by operator and mode. The 


estimated trips closely match the actual trips in all cases, reflecting the breadth and quality of the 


network inputs, the counts, and the seed matrix travel patterns from ORCA data. 


Table 3‐3. Systemwide 2016 linked and unlinked transit trips comparison: PM peak period and average weekday 


PM Peak Period (3:00–6:30 PM)  Average Weekday 
 


Actual1  Estimated  Est/Act  Actual1  Estimated  Est/Act 


Linked transit trips  145,500  151,900  1.04  467,000  466,900  1.00 


Total Boardings by Operator  


KC Metro  119,500  122,200  1.02  397,000  384,200  0.97 


Sound Transit  51,300  52,500  1.02  151,600  151,600  1.00 


Pierce Transit  6,700  7,200  1.07  27,000  28,800  1.07 


Community Transit  11,100  11,600  1.05  34,000  32,600  0.96 


Everett Transit  2,000  1,900  0.95  7,000  7,000  1.00 


Three‐county total boardings  190,600  195,400  1.03  616,600  604,200  0.98 


Systemwide transfer rate2  1.31  1.31  1.00  1.32  1.32  1.00 


Rail and Regional Bus Boardings  


Central Link Light Rail  22,100  21,800  0.99  68,400  67,700  0.99 


Tacoma Link Light Rail  900  900  1.00  3,600  3,100  0.86 


Commuter Rail  8,500  8,400  0.99  16,600  16,900  1.02 


ST Express Bus  19,800  21,500  1.09  63,000  63,900  1.01 


1 Actual boardings are the actual counts for the winter 2016/2017 obtained from transit agencies. 
2 Transfer rates are calculated by excluding unassigned trips. 


The total estimated PM peak linked transit trips are 151,900, which is 32.5 percent of the total weekday 


467,000 linked transit trips. 


In this model version, the actual transfer rates of 1.32 for average weekday and 1.31 for PM peak are 


known for the first time, due to the availability of ORCA fare card data, as described above in 


Section 3.1.3. These observed transfer rates are also the basis of the 467,000 (for average weekday) and 


145,500 (for PM peak) actual linked trips shown in the first row of Table 3‐3 for the transit system. The 


definition of what exactly constitutes a linked trip is now closely tied to the regional agreement on fares 


and transfer policies, managed by Sound Transit and agreed upon with the other transit operators. The 


primary purpose of the regional agreement is revenue sharing among the operators, for which transfer 


information is an important input. 


The close match between estimated and actual boardings by agency and mode is evident in Table 3‐3. 


Both estimated and actual boardings reflect the same model Base Year period and bus service period, 


late September 2016 through late March 2017. 
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Table 3‐4 and Table 3‐5 show station‐by‐station comparisons of estimated versus actual station 


boardings for the same period. The closeness of the estimates to the counts at this level of detail is 


explained by the introduction of boarding and alighting counts, augmenting the segment line volume 


counts in the ME process. 


Table 3‐4. Average weekday (2016) light rail station boardings comparison 


Station Name  Actual  Estimated  Est/Actual 


UW  9,400  9,400  1.00 


Capitol Hill  8,000  8,000  1.00 


Westlake  10,200  9,900  0.97 


University Street  5,300  5,200  0.98 


Pioneer Square  4,100  3,900  0.95 


International District  5,600  5,500  0.98 


Stadium  1,300  1,400  1.08 


SODO  1,900  2,000  1.05 


Beacon Hill  2,900  2,900  1.00 


Mount Baker  2,300  2,200  0.96 


Columbia City  2,400  2,500  1.04 


Othello  2,400  2,500  1.04 


Rainier Beach  1,900  1,900  1.00 


Tukwila International Blvd  2,900  2,800  0.97 


Sea‐Tac Airport  5,000  4,900  0.98 


Angle Lake  2,900  2,700  0.93 


Total Station Boardings  68,500  67,700  0.99 


 


Table 3‐5. Average weekday (2016) commuter rail station boardings comparison 


Station Name  Actual  Estimated  Est/Actual 


Everett  300  300   1.00  


Mukilteo  200  200   1.00  


Edmonds  400  400   1.00  


King Street  6,800  7,000   1.03  


Tukwila  1,000  1,000   1.00  


Kent   1,900  2,000   1.05  


Auburn  1,500  1,600   1.07  


Sumner  1,200  1,200   1.00  


Puyallup  1,500  1,500   1.00  


Tacoma Dome  1,200  1,200   1.00  


South Tacoma  200  200   1.00  


Lakewood  400  300   0.75  


Total Station Boardings  16,600  16,900   1.02  
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Table 3‐6 compares estimated and actual bus ridership volumes at eight locations in major transit 


corridors. These locations are chosen for their relevance to major rail and BRT projects in the ST3 


System Plan. The comparison illustrates that the existing base year volumes are closely approximated by 


the Base Year model in corridors which will be of interest over the term of this model version. 


Table 3‐6. Comparison of 2016 estimated and actual average weekday volumes—locations relevant to major ST3 
Projects 


ST3 Projects  Actual  Estimated 


Link Extensions 


Everett Extension: Routes 510/512/513/532 & Sounder, north of Ashway   4,700    4,400  


Tacoma Extension: Routes 574/586/590/592/594/595 & Sounder, at county line   14,600    14,600  


Ballard: RapidRide D at Magnolia Bridge   6,700    7,100  


West Seattle: RapidRide C at West Seattle Bridge   7,000    7,100  


I‐405/SR 522 BRT Projects 


I‐405 BRT: Routes 532/535, at county line   2,500    2,500  


I‐405 BRT: Routes 560/566/567, at Coal Creek   2,300    2,200  


I‐405 BRT: Route 560 at Tukwila   900    800  


SR 522 BRT: Route 522 at Kenmore   2,400    2,400  


 


Table 3‐7 and Table 3‐8 contain summaries of the Base Year PM peak and daily trip tables at 10 x 10 


districts. A map of the 10 districts is shown in Figure 3‐2. Note that the totals for each of these matrices 


are the same as the totals presented in Table 3‐3. These tables are the result of the matrix estimation 


process, representing a snapshot of the Base Year transit demand within the 3‐county ST district. The 


matrices are the platform for subsequent work using the staged incremental transit demand model as 


described in Chapter 2. 


Estimated and actual base year average in‐vehicle trip lengths are compared in Table 3‐9. Actual trip 


lengths shown are for the length of travel in each transit vehicle, derived from agency‐reported total 


passenger‐miles and boardings by mode. Thus, these trip lengths are not directly related to the overall 


zone‐to‐zone linked‐trip lengths shown in Figure 3‐1. The shorter average trip lengths on ST Express bus 


lines (8 percent low) are indicative of matrix estimation process estimating greater than actual rider 


turnover on some of the longer of these lines. The directional volumes on segments along these lines 


match the volume counts very closely. 
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Table 3‐7. 10‐district base year (2016) PM peak period transit trip table 
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ORIGIN    1  2  3  4  5  6  7  8  9  10 


Everett  1  1,700  300  100  100  –  –  100  100  –  –  2,400  1.6% 


SW Snohomish  2  500  1,500  100  200  100  100  100  –  –  –  2,600  1.7% 


Shoreline  3  100  200  200  400  100  100  100  –  –  –  1,200  0.8% 


North Seattle  4  200  1,500  1,200  11,700  2,200  4,600  1,600  900  300  200  24,400  16.1% 


Seattle CBD  5  900  4,000  1,200  10,200  2,100  17,900  7,100  7,000  1,200  1,300  52,900  34.8% 


South Seattle  6  400  1,600  600  6,400  5,300  13,800  2,300  5,200  600  1,200  37,400  24.6% 


East King  7  300  1,000  100  1,100  1,000  1,500  7,200  900  –  100  13,200  8.7% 


South King  8  –  100  –  300  900  1,800  200  7,400  400  900  12,000  7.9% 


Tacoma  9  –  –  –  –  –  100  –  200  2,600  1,100  4,000  2.6% 


Pierce  10  –  –  –  –  –  –  –  100  800  900  1,800  1.2% 


Destination totals   4,100  10,200  3,500  30,400  11,700  39,900  18,700  21,800  5,900  5,700  151,900  100.0% 


Destination shares   2.7%  6.7%  2.3%  20.0%  7.7%  26.3%  12.3%  14.4%  3.9%  3.8%  100.0%    
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Table 3‐8. 10‐district base year (2016) average weekday transit trip table 
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ORIGIN    1  2  3  4  5  6  7  8  9  10 


Everett  1  6,200  1,600  200  400  1,100  600  400  100  –  –  10,600  2.3% 


SW Snohomish  2  1,600  6,100  700  2,100  4,600  1,800  1,300  100  –  –  18,300  3.9% 


Shoreline  3  200  700  1,000  2,700  1,800  1,000  300  100  –  –  7,800  1.7% 


North Seattle  4  400  2,100  2,700  38,500  17,900  16,200  4,300  1,900  400  200  84,600  18.1% 


Seattle CBD  5  1,100  4,600  1,800  18,000  6,600  37,000  10,300  11,500  1,500  1,600  94,000  20.1% 


South Seattle  6  600  1,800  1,000  16,200  37,000  46,100  5,400  11,000  900  1,400  121,400  26.0% 


East King  7  400  1,300  300  4,300  10,300  5,400  22,400  1,700  –  100  46,200  9.9% 


South King  8  100  100  100  1,900  11,500  11,000  1,700  25,900  1,100  1,300  54,700  11.7% 


Tacoma  9  –  –  –  400  1,500  900  –  1,100  10,000  3,700  17,600  3.8% 


Pierce  10  –  –  –  200  1,600  1,400  100  1,300  3,700  3,400  11,700  2.5% 


Destination totals   10,600  18,300  7,800  84,700  93,900  121,400  46,200  54,700  17,600  11,700  466,900  100.0% 


Destination shares   2.3%  3.9%  1.7%  18.1%  20.1%  26.0%  9.9%  11.7%  3.8%  2.5%  100.0%    
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Figure 3‐2. 10‐district map 
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Table 3‐9. Estimated and actual base year (2016) average weekday 
in‐vehicle trip length comparison 


Transit Operator  Actual1  Estimated  Est/Actual 


King County Metro  4.3  4.1  0.95 


Sound Transit Link  6.1  6.1  0.99 


Sound Transit Sounder  24.8  24.0  0.97 


Sound Transit Express Bus  14.3  13.1  0.92 


Pierce Transit  4.1  4.0  0.98 


Community Transit  9.3  8.5  0.91 


Everett Transit  3.8  4.1  1.08 


Systemwide  6.2  6.0  0.97 


1 Bus values are from 2016 National Transit Database; Rail values are from ST winter 2016/2017 
counts 


Figure 3‐3a, Figure 3‐3b, Figure 3‐4a, Figure 3‐4b and Figure 3‐5 summarize comparisons of estimated to 


actual line boardings for every transit line in the region. These are more rigorous validation tests than a 


comparison of posted line segment volumes, since the matrix estimation process aims at precisely these 


segment matches. The process consistently returns R‐squared values between 0.98 and 1.00. The 


comparisons of line boardings validates in greater detail the ability of the model estimates to replicate 


base year ridership profiles on a line‐by‐line basis. 


Note that this attention to line detail is particularly important when a network‐based model is to be 


used to estimate line volumes and station boardings for future rail line extensions. Validations against 


transit screenline counts do not provide sufficient confidence for forecasts of ridership on specific lines 


or line segments. 


This line‐by‐line validation test assists the supplemental analysis of outlier bus lines, especially some 


mid‐range ridership lines. The outlier analysis, including stop‐level review of actual line profiles, provides 


strong additional QC on the networks and the counts. 


Figure 3‐3a and Figure 3‐3b illustrates the PM peak line boardings comparisons, including and excluding 


the rail lines, with R‐squared values of 1.00 and 0.98, respectively. Figure 3‐4a and Figure 3‐4b illustrates 


the average weekday line boardings comparisons, including and excluding the rail lines, with R‐squared 


values of 1.00 and 0.99, respectively. The comparisons excluding the rail are necessary because of the 


dominance of Link ridership when it is included. 


Finally, Figure 3‐5 illustrates the average weekday boardings comparison for ST Express bus lines only, 


with an R‐squared value of 0.98 and a slope of 0.99. 
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Figure 3‐3a. Comparison of base year (2016) PM peak period transit line boardings (all agencies) 
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Figure 3‐3b. Comparison of base year (2016) PM peak period transit line boardings (all agencies, but excluding light rail and commuter rail) 


y = 0.94x + 35
R² = 0.98
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Figure 3‐4a. Comparison of base year (2016) average weekday transit line boardings (all agencies) 
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Figure 3‐4b. Comparison of base year (2016) average weekday transit line boardings (all agencies, but excluding light rail and commuter rail) 


y = 0.94x + 75
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Figure 3‐5. Comparison of base year (2016) average weekday transit line boardings (ST express bus only) 
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Appendix A: Maps 


 Forecasting Analysis Zones 
(FAZ) 


 Alternative Analysis  
Zones (AAZ) 


 10 and 26 Districts 
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Figure A‐1. PSRC FAZ Map—Snohomish County 
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Figure A‐2. PSRC FAZ Map—King County 







 T r a n s i t  R i d e r sh i p  F o r e c a s t i ng  M e t ho d o l o g y  R e p o r t  


 M a r c h  2 0 1 8   |   A - 3  


 
Figure A‐3. PSRC FAZ Map—Pierce County 
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Figure A‐4. 807 AAZ Map—King County 
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Figure A‐4a. 807 AAZ Map—Central Seattle 
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Figure A‐4b. 807 AAZ Map—Capitol Hill, First Hill, Ballard & Queen Anne 
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Figure A‐4c. 807 AAZ Map—North Seattle 
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Figure A‐4d. 807 AAZ Map—East King County 
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Figure A‐4e. 807 AAZ Map—Southeast/West Seattle 
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Figure A‐4f. 807 AAZ Map—South King County 







 T r a n s i t  R id e r sh ip  F o r e c a s t i ng  M e t ho d o l o g y  R e p o r t  


 M a r c h  2 0 1 8   |   A - 1 1  


 
Figure A‐5. 807 AAZ Map—Snohomish County 
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Figure A‐6. 807 AAZ Map—Pierce County 
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Figure A‐6a. 807 AAZ Map—Tacoma 
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Figure A‐7. 10‐district map 
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Figure A‐8. 26‐district map 
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Appendix B: ORCA and Surveys Data 


This appendix includes a summary of the recent ORCA and surveys data used to update the 2017 version 


of the Sound Transit (ST) Ridership Model. This model version represents a departure from previous 


versions, primarily because of a significant increase in the amount of data available in the Puget Sound 


Region for describing current transit travel. The most significant of these is the availability of ORCA fare 


card transaction data used to create peak and off‐peak seed matrices and provide a realistic estimate of 


transfer rates. ORCA data is now the primary source of shaping transit travel patterns. It constitutes 


opening 26 percent of (zone‐to‐zone) cells in the seed matrices with non‐zero values. Commute trip 


reduction (CTR) and ST surveys open, respectively, an additional 3.0 and 0.3 percent of the cells. 


B.1  ORCA Data 


The ORCA card is a smart card technology to allow transit users to easily pay fares by tapping the card 


against an electronic card reader. The card enables seamless transfers between transit systems thanks 


to revenue‐sharing agreements between transit agencies in the region. Transit users are incentivized to 


use the card instead of cash since they receive free or discounted transfers between agencies only if 


they use an ORCA card. The ORCA card allows for enhanced data collection as well, since the particular 


route, time of boarding, and transfers are logged; additionally, for rail, both the boarding and alighting 


locations are logged. 


The ORCA data used to update the ST model is an outcome of previous work performed by the 


Washington State Transportation Center (TRAC) office at the University of Washington, designed to 


demonstrate the value of using ORCA transaction data for planning and operational purposes. The 


project is funded jointly by TRAC and Sound Transit, with staff support from the Puget Sound Regional 


Council. 


The origin‐destination data provided to Sound Transit and their consultants are developed from nine 


weeks of ORCA transaction data from March 26, 2016, to May 28, 2016, containing about 23 million 


boardings. On an average weekday during this period, 453,000 boardings were paid with ORCA cards. 


The number of true transfers, excluding round trips paid as transfers, was 109,600, yielding about 


353,000 average weekday linked trips. This results in a transfer rate of 1.32. For the PM peak period, 


148,200 boardings were paid for with ORCA cards. The number of true transfers, excluding round trips 


paid as transfers, was 35,400, yielding about 112,800 PM peak period linked trips. This results in a PM 


peak transfer rate of 1.31. 


Trips on Kitsap Transit, Everett Transit, and Washington State Ferries were not geocoded and thus were 


not used in the estimation of the transfer rate.  


Note that origins and destinations are assigned to specific transit stops and do not indicate the actual 


geographic origin (land use parcel or alternative analysis zone) or destination of that trip. An additional 


analysis used to allocate trips to zones for the matrix estimation seed matrix is described below. 


B.1.1  ORCA data processing 


The ORCA system supplies ORCA fare transaction records in two basic forms: on‐board bus transactions 


(which include the date and time, bus number, route, and operating agency) and off‐board transactions 
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from rail and BRT services (which include the date and time, location of the card reader and, in some 


cases, where the rider exited the rail system).  


The initial pre‐processing step of the origin‐destination process links the automatic vehicle location 


(AVL) records of each agency to the on‐board ORCA fare transaction records. This allows the analysis 


process to geolocate a very high percentage of the ORCA transit boarding records. Next, a look‐up table 


is used to identify the location of each off‐board rail and BRT payment location. This allows the 


geolocation of the BRT and rail trips. For BRT trips, the vehicle location files are then used to identify 


which bus the rider boarded based on routes serving the indicated stationary card reader. Sometimes 


multiple tap records occur to account for fare reloads or covering additional required fare; therefore, 


these taps are removed from the dataset, as they are not records of boardings or alightings. The product 


of these basic pre‐processing steps is the geolocated ORCA transactions file indicating when, where (bus 


stop or rail station), and which vehicle each rider boards.  


B.1.2  Origin‐destination processing 


The input to the origin‐destination estimation process is the geolocated transactions file described 


above. This file is sorted by hashed ORCA card number and then by date and time. Data processing then 


occurs for one hashed card ID at a time. (That is, all ORCA cards with a hashed card ID of “abc123” are 


processed together, and that processing occurs in date/time order, with the “oldest” record processed 


first.) While the process described below aims to determine origins and destinations, it focuses on 


destinations for transit trips that do not involve transfers; transfer processing is discussed in a later 


section. 


Destination Estimation 


Starting with the first record (Record J), the geolocated boarding location (Stop J) is assigned as the 


origin of the trip (Trip J). The next record (Record K) for that ORCA card ID is then examined. If Record K 


is a transfer,1 then transfer processing (see the next major section) is performed. If Record K does not 


describe a transfer boarding, then the location of boarding for Record K is used as a potential indicator 


of the destination of Trip J.  


A 1/3‐mile circle is drawn around the boarding location described for Record K. If the transit route 


boarded for Record J (Route J) has a bus stop that falls within the 1/3‐mile circle around the boarding 


location for Record K, then the stop closest to the boarding location shown for Record K (Stop K) that is 


served by Route J (Exitstop J) is assumed to be the destination for the trip with a defined origin at the 


boarding location for record J. The process then produces a record indicating the origin (Stop J) and 


destination (Exitstop J). An illustration of this process is shown in Figure B‐1. If Route J does not pass 


within 1/3‐mile of Stop K, then no destination can be assigned for Trip J and the trip is discarded for O‐D 


purposes, as illustrated in Figure B‐2. For rail trips where the person did “tap off,” this tap‐off location is 


used as the destination, unless there is a transfer, in which case the process in the section below applies. 


                                                            
1 ORCA records contain an indicator variable which indicates if the current boarding has occurred within 2 hours of a non-transfer boarding. If this 
boarding occurs within 2 hours of a non-transfer boarding, it is considered a transfer by ORCA.  
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Figure B‐1. The destination identification process 


 
Figure B‐2. The destination identification process, with no destination found 
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Transfer Handling 


When a transfer is indicated by an ORCA record, the following steps are taken in place of the destination 


discovery steps described above. First, if the Route being boarded (i.e., the Route in Record K) is the 


same as the route being transferred from (Route J), then an activity is assumed to be taking place 


between the first boarding and the second boarding because no one gets off a bus to simply get right 


back on that bus. Consequently, if Route K = Route J, boarding stop K is the identifier of the logical 


destination for Trip J. Therefore, a 1/3‐mile look‐up is performed. Note that it is allowed to have 


boarding stop K as the destination for Trip J. This would be what is a termed a “pit stop”: the rider gets 


off at a bus stop, does an activity, and then re‐boards that same route, going in the same direction, at 


the same stop. Alternatively, the rider may be involved in an “end point” transfer: where exit stop, J is 


essentially across the street from boarding stop K, and s/he is likely returning to the origin for Trip J, 


having completed an activity near exit stop J and boarding stop K.  


If Route J is not equal to Route K, then the 1/3‐mile check is created around the new boarding location 


(Stop K). If that look‐up fails (the two routes are not close to each other), then it is assumed that some 


trip occurred between the first and second transit trips and, therefore, no destination can be found for 


Trip J and the trip is discarded for O‐D purposes. 


If the 1/3‐mile look‐up finds a stop, then the transfer is assumed to be valid. Route K is then used as the 


route for which a destination must be found. The next record (Record L) for this ORCA card number is 


then examined. If it is also a transfer, then the transfer process is repeated. If Record L is not a transfer, 


then the destination search process described above seeks a destination for Route K. 


Rail Transfers 


If Trip J occurs on a rail vehicle (Sounder or Link), an exit tap is made and a transfer occurs, then the 


validity of the transfer boarding is verified by checking the location of the transfer boarding (Stop K) 


against the exit station for the rail portion of the trip. If the new boarding is not within 1/3 mile of the 


exit rail station, then it is assumed that some trip occurred between the first and second transit trip, and 


the trip destination is assumed to be the rail station exit point. If the rider does not “tap off,” then the 


1/3‐mile computation takes into consideration the entire rail line in order both to determine the validity 


of the transfer and to identify the rail station that served as the exit point from the rail portion of the 


trip.  


B.1.3  Apportioning ORCA flows to ST model zones 


This data needs to be aggregated to the zonal level for use in the Sound Transit model. A naïve approach 


could be used where trips to or from a given stop are assigned entirely to the zone where the bus stop is 


located. However, this results in a number of issues: 


 Stops along streets that are zone boundaries will have significant imbalances in daily flows 


 Zones which have no stops will show no activity even if there are nearby stops 


This document describes the process used to allocate flows from stop‐to‐stop to zone‐to‐zone. 


Method for apportionment 


Since the processed ORCA origin‐destination flows represent linked trips (including transfers), the 


primary modes of access or egress from each stop are walking and biking, with auto access (drop off and 
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parking) at park‐and‐ride locations. For walk/bike access, spreading trips over a reasonable access area 


was deemed appropriate. Historically, a 0.25‐mile walk distance for bus and 0.5‐mile for rail was 


considered typical. However, recent research, including the Sound Transit Before/After study for Initial 


Segment/Airport Link, indicated a willingness to walk longer distances, but extending the distance too 


far can result in unreasonably long access distances, given the large size of some zones. Table B‐1 shows 


the distances used. For short trips, smaller distances were used to spread the flows since it makes sense 


that people will not walk as far for a short trip. For longer trips, 50 percent of trips were assigned to the 


area within half the walk access distance and the remaining 50 percent assigned to the outer ring of the 


distance as shown in Figure B‐3. Whether for short trips or longer trips, the number of trips allocated to 


each zone is proportional to the area of the circle over each zone. Note that these distances were not 


used for the Downtown Seattle Transit Tunnel stations; for those stations, unique travelsheds were 


manually developed, reflecting station access, topography, zonal coverage, and likely use of each of the 


stations. 


Table B‐1. Walk access distances by stop type 


Stop Type 
Total Trip Length > 


2 miles 
Total Trip Length <= 


2 miles 


Link, Bus, & Streetcar  0.4 miles  0.2 miles 


Sounder  0.6 miles  0.3 miles 


Sounder at King Street 
Station 


0.8 miles  N/A 


 


 
Figure B‐3. Allocation area for walk/bike access at Capitol Hill Station 


For stops at park‐and‐rides, the method above was used for walk access trips. However, for auto access, 


patterns of access tend to originate farther away from the destination (e.g., nobody drives from Mercer 
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Island to Bellevue to take a bus to Seattle). To apportion auto‐access trips, park‐and‐ride‐specific 


networks for automobiles to and from zones were used to apportion flows from an AM origin or PM 


destination stop (that serves commuter routes) over the zones this network connects to. These park‐


and‐ride networks are reflective of the likely primary travelshed of auto access to each park‐and‐ride. 


The relative proportion of households was used to allocate between zones (e.g., zones with more 


households received a larger share of the flows from a stop). Finally, each stop was characterized as high 


(75 percent), medium (50 percent), or low (25 percent) auto access, representing the percent of trips 


that arrive/depart as auto access rather than walk or bike. This categorization of high, medium, and low 


recognizes that certain park‐and‐ride locations have much better walk accessibility for transit trip origins 


and destinations (e.g., Northgate).This results in smaller percentage of total boardings at that location to 


be allocated to auto‐access than for other park‐and‐ride locations (e.g., Lakewood Station). 


B.2  Surveys 


In addition to ORCA data, relevant information from a number of recent surveys was also used in the ST 


model update. This included ST transit on‐board surveys (2011‐2016), CTR surveys (2011‐2016), and  


American Community Survey. The ST and CTR surveys were used to open additional cells in the seed 


matrices. The American Community Survey was used to scale Base Year transit share matrix produced 


from the CTR survey. This was to neutralize the large‐employer sample bias in the CTR data. 


B.3  Google Travel Time Data 


The Google Distance Matrix API (https://developers.google.com/maps/documentation/distance‐


matrix/) was used to establish Base Year non‐transit travel times between each zone pair. The Distance 


Matrix API provides the network‐based travel distance associated with the fastest travel time between 


two given points at a specified start time. Using a future date results in travel time estimates that 


represent typical travel times for that day of the week, including any recurring congestion, but without 


any delay from specific incidents that would result from using historical data. Representative points for 


each zone were selected by starting with the zone centroid, then adjusting the representative point as 


needed to reflect the center of travel activity for that zone. Representative points for some external 


ferry zones were chosen at the ferry terminal, meaning these travel times do not include ferry wait or 


travel times.  


Travel times between points representing every zone pair (except intra‐zonal pairs) for the following trip 


start times: 


 Wednesday, June 7, 2017, at 12:15 p.m. 


 Wednesday, June 7, 2017, at 5:15 p.m. 


Collecting travel times between all zones for two start times resulted in over 1.3 million requests. The 


Google API limits the total number of requests to 100,000 per day per API key, the process was run the 


last week of May and first week of June, using the June 7 date for all travel time requests. The 12:15 


p.m. time represents an off‐peak hour, while 5:15 p.m. reflects the PM peak hour. Change in travel 


times from the ST highway model will be applied to the Google‐based Base Year non‐transit travel times 


to produce corresponding future year travel time inputs required in the ST model Stage 2 forecasting 


step. 
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Appendix C: Highway Model 


The Puget Sound Regional Council’s (PSRC) 4K trip‐based regional travel forecasting model1 provides key 


inputs into the ST incremental transit ridership model. These include estimates of changes in (a) 


demographic growth, (b) non‐transit travel times, and (c) bus speed degradation estimates. For the 


purpose of level‐of‐service and traffic design/mitigation analyses, it also provides estimates of changes 


in (a) performance measures (such as vehicle miles traveled) and (b) vehicular traffic as highlighted in 


Figure C‐1. This figure shows the relationship between the ST incremental transit ridership model and 


the PSRC regional travel forecasting model, along with other related processes. 


As illustrated in Figure C‐1, the PSRC regional model is not meant to provide facility‐specific traffic 


estimates at a level of detail adequate for use in analysis of impacts. It can only provide an overall 


estimate of generic growth factors when needed. Other locally detailed subarea traffic models, 


mesoscopic models, or micro‐simulation models should be used for level‐of‐service and traffic 


design/mitigation analyses. 


This appendix discusses the background of this highway model and highlights efforts to improve the 


results from the model to best reflect observed conditions and provide quality inputs into the ST model. 


This includes presentation of some Base Year model results. 


C.1  Overview 


The PSRC regional model used to support the ST incremental ridership model has benefited from the 


culmination of over two decades of experience from the application of PSRC regional model to major 


WSDOT projects, such as the SR 520, I‐5 to Medina: Bridge Replacement and HOV Project, Alaskan Way 


Viaduct and Seawall Replacement Program, and Puget Sound Gateway Program. The observations and 


data regarding the operation of facilities in the ST area have provided insight to guide enhancements to 


the ST highway model. 


As part of the analysis for the SR 99 tunnel toll traffic and revenue analysis, a Dynamic Traffic 


Assignment (DTA) model was created to analyze traffic and revenue that would be affected by tolling of 


the new tunnel. The mesoscopic DTA model provides a level of detail between a demand model and 


operational models, while still using the zonal system from the City of Seattle model. Likewise, a DTA 


model has been used to support evaluation of conceptual design scenarios for the Gateway project. For 


the purpose of preserving all the previous network changes and refinements, the original 1K zone 


system was adopted in conjunction with the current PSRC 4K model procedures.  


Using the above model background information, the PSRC regional model incorporated network 


attributes and model procedures that would provide the best representation of travel conditions within 


the ST area. In addition to knowledge provided from these models, additional review of network 


attributes and existing roadway conditions was performed to provide additional updates that might not 


necessarily have been included in the focus of other recent modeling efforts. 


                                                            
1 Puget Sound Regional Council, 4K Travel Model Documentation, June 2015. 







T r a n s i t  R i d e r sh i p  F o r e c a s t i ng  M e t ho d o l o g y  R e p o r t   


C - 2   |   M a r c h  2 0 1 8   


Base Year and Future Year travel times from the PSRC regional model are not used in the ST transit 


model. Peak and off‐peak non‐transit travel times are taken directly from measured Google highway 


times, as described above in Appendix B, Section B.3. The PSRC regional model is used to estimate 


incremental changes in the measured non‐transit times for use in Future Year transit ridership forecasts 


only. 


 
Figure C‐1. ST incremental transit ridership and PSRC regional models relationship 


Likewise, output from this model is not used to estimate Current Year or Future Year project‐related 


changes in vehicle miles travelled. For vehicle‐miles‐travelled changes related to transit projects, the FTA 


preferred method, as described in recent FTA guidelines for the New Starts Capital Investment Grant 


Program, is used. This method requires only the transit new riders’ estimates for Current Year and 


Future Year plus a generic highway distance matrix for the region. 


C.2  Networks 


C.2.1  Base Year 


The Base Year (2016) highway network reflects existing conditions. To better reflect existing roadway 


configurations, the model link attributes were compared to actual conditions. Appropriate adjustments 
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to speed, capacities, and congestion factors were made accordingly. The Base Year transit network in 


the ST ridership model was used as a guide to update the base transit network in the PSRC regional 


model. The path‐builder parameters are similar to those used in the current ST incremental model. 


C.2.2  Future baseline 


Highway projects 


The future baseline for the highway model includes several major and minor highway projects that were 


defined in PSRC’s Transportation 2040 Preferred Alternative (Constrained) network. This network, 


therefore, includes some projects that are planned but not funded. A single baseline network is used for 


the transit no‐build and build alternatives since none of the build alternatives significantly affect the 


design of any roadways. 


Transit projects 


Transit changes significant enough to affect regional highway demand levels are also included in the 


2040 PSRC regional model. The 2040 PSRC regional model assumes that the ST Link light rail network 


extends from Federal Way south to Lynnwood in the north and to Downtown Redmond in the east. 


Background transit assumptions for the PSRC model always include only transit projects with a Record of 


Decision and full funding. Bus routes and frequencies are adjusted to reflect updated connections to 


light rail service as well as King County’s RapidRide arterial BRT service and Community Transit’s Swift 


arterial BRT service.  


Demographic forecasts 


The PSRC regional model uses the Land Use Vision (LUV.2). 


C.3  Bus speeds 


Historically, the ST transit ridership model has used estimates of long‐term speed degradation from the 


PSRC regional model in order to slightly reduce future bus speeds. This degradation typically has been in 


the 7‐ to 9‐percent range per decade, depending on the location and type of highway segment used by 


the bus route. The historical justification for this approach included review of actual bus operating 


speeds over the four decades from about 1960 to 2016; long‐term degradation of about 9 percent per 


decade was observed.  


There is no reason to change this procedure in current applications of the ST transit model. After a 


period of very modest bus speed degradation from 2008 to 2013, there has been a steep decline in bus 


speeds from 2014 to 2017. The average decline over the past decade (i.e., combined for 2008‐2017) has, 


in fact, been about 10 percent. 


BRT routes, where freeway or arterial route segments are barrier‐separated or grade‐separated, are 


treated identically to rail lines in the ST transit model. That is, the speeds are entered directly on the 


links, with the addition of reasonable times for deceleration/dwell/acceleration at proposed stops. 


However, bus speed degradation is applied to routes that operate in congested high‐occupancy vehicle 


lanes and which often require interaction with adjacent lanes, since recent history of measured bus 


speeds in these lanes exhibits continuing bus speed degradation in all major corridors. 
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A wide variety of existing BRT‐type stop‐spacing situations are available within the existing regional bus 


network for inference of new BRT travel times. While there is always a risk of over‐optimism in the 


modeling of BRT operations for ridership estimation, careful reference to existing situational experience 


with actual bus speeds and station‐to‐station times reduces this risk. 


C.4  PSRC regional model results 


Although the primary purpose of this model is to provide estimates of future changes in non‐transit 


travel times, a comparison of estimated and observed vehicle volumes at key screenlines provides a 


reasonableness check on model performance. Model‐estimated vehicle volumes are compared to recent 


observed traffic counts on arterials and highways across a number of screenlines. The screenlines used 


are shown on the map in Figure C‐2. As seen in Table C‐1 through Table C‐3 the estimated screenline 


total volumes are mostly within 10 percent of observed volumes during the peak hours and over the 


entire day.  
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Figure C‐2. Highway screenlines map 
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Table C‐1. Base Year (2016) screenline total vehicle volume comparison (AM peak hour) 
 


Actual Volumes  Estimated Volumes 


  NB/EB  SB/WB  Total  NB/EB  SB/WB  Total  Est/Obs 


Screenline 1 ‐ North of 112th St SW 


Freeways  5,600  6,870  12,470  3,800  6,630  10,500  0.84 


Arterials  3,840  5,040  8,880  4,230  4,510  8,800  0.99 


Screenline Total  9,440  11,910  21,350  8,030  11,140  19,300  0.90 


Screenline 2 ‐ South of N 145th Street 


Freeways  5,010  8,070  13,080  4,870  7,980  12,900  0.99 


Arterials  4,320  6,670  10,990  3,070  6,170  9,100  0.83 


Screenline Total  9,330  14,740  24,070  7,940  14,150  22,000  0.91 


Screenline 3 ‐ Ship Canal 


Freeways  5,910  11,770  17,680  6,340  11,220  17,600  1.00 


Arterials  3,880  5,670  9,550  3,670  4,920  8,700  0.91 


Screenline Total  9,790  17,440  27,230  10,010  16,140  26,300  0.97 


Screenline 4 ‐ Midlake 


Freeways  8,720  10,700  19,420  8,010  8,170  16,300  0.84 


Screenline Total  8,720  10,700  19,420  8,010  8,170  16,300  0.84 


Screenline 5 ‐ West of 140th Ave E 


Freeways  9,640  11,090  20,730  8,290  9,000  17,290  0.83 


Screenline Total  9,640  11,090  20,730  8,290  9,000  17,290  0.83 


Screenline 6 ‐ South of SR 518/I‐405 


Freeways  15,070  10,270  25,340  12,990  6,960  19,950  0.79 


Arterials  3,610  4,800  8,410  3,390  3,590  7,000  0.83 


Screenline Total  18,680  15,070  33,750  16,380  10,550  26,990  0.80 


Screenline 7 ‐ King/Pierce County Line 


Freeways  7,410  6,860  14,270  9,120  5,610  14,730  1.03 


Arterials  5,100  3,250  8,350  5,480  3,250  8,700  1.04 


Screenline Total  12,510  10,110  22,620  14,600  8,860  23,350  1.03 


Screenline 8 ‐ East of Port of Tacoma Rd 


Freeways  7,980  7,040  15,020  8,880  6,420  15,300  1.02 


Arterials  2,230  3,360  5,590  1,760  2,010  3,700  0.66 


Screenline Total  10,210  10,400  20,610  10,640  8,430  19,050  0.92 


Point Locations ‐ A & B 


I‐405, South of Coal Creek Pkwy ‐‐ A  6,040  4,250  10,290  5,750  3,510  9,260  0.90 


I‐405, North of SR 520 ‐‐ B  4,980  7,960  12,940  4,680  7,430  12,110  0.94 
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Table C‐2: Base Year (2016) screenline total vehicle volume comparison (PM peak hour) 
 


Actual Volumes  Estimated Volumes 


  NB/EB  SB/WB  Total  NB/EB  SB/WB  Total  Est/Obs 


Screenline 1 ‐ North of 112th St SW 


Freeways  7,240  6,290  13,530  7,800  4,400  12,200  0.90 


Arterials  5,890  6,100  11,990  6,000  5,000  11,000  0.92 


Screenline Total  13,130  12,390  25,520  13,800  9,400  23,200  0.91 


Screenline 2 ‐ South of N 145th Street 


Freeways  7,440  5,070  12,510  8,500  5,000  13,500  1.08 


Arterials  7,990  7,190  15,180  9,200  5,600  14,800  0.97 


Screenline Total  15,430  12,260  27,690  17,700  10,600  28,300  1.02 


Screenline 3 ‐ Ship Canal 


Freeways  10,560  4,660  15,220  11,900  6,900  18,800  1.24 


Arterials  6,260  5,080  11,340  6,700  6,200  12,900  1.14 


Screenline Total  16,820  9,740  26,560  18,600  13,100  31,700  1.19 


Screenline 4 ‐ Midlake 


Freeways  10,310  8,720  19,030  10,700  9,300  20,000  1.05 


Screenline Total  10,310  8,720  19,030  10,700  9,300  20,000  1.05 


Screenline 5 ‐ West of 140th Ave E 


Freeways  11,140  8,580  19,720  11,500  9,400  20,900  1.06 


Screenline Total  11,140  8,580  19,720  11,500  9,400  20,900  1.06 


Screenline 6 ‐ South of SR 518/I‐405 


Freeways  12,590  15,080  27,670  9,500  16,300  25,800  0.93 


Arterials  4,470  4,780  9,250  4,100  5,500  9,600  1.04 


Screenline Total  17,060  19,860  36,920  13,600  21,800  35,400  0.96 


Screenline 7 ‐ King/Pierce County Line 


Freeways  7,090  8,200  15,290  6,800  12,000  18,800  1.23 


Arterials  4,020  5,130  9,150  4,100  7,100  11,200  1.22 


Screenline Total  11,110  13,330  24,440  10,900  19,100  30,000  1.23 


Screenline 8 ‐ East of Port of Tacoma Rd 


Freeways  8,010  8,580  16,590  7,200  10,100  17,300  1.04 


Arterials  3,620  3,430  7,050  2,600  4,300  6,900  0.98 


Screenline Total  11,630  12,010  23,640  9,800  14,400  24,200  1.02 


Point Locations ‐ A & B 


I‐405, South of Coal Creek Pkwy ‐‐ A  4,970  4,820  9,790  4,300  6,200  10,500  1.07 


I‐405, North of SR 520 ‐‐ B  7,940  5,910  13,850  8,600  6,000  14,600  1.05 
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Table C‐3: Base Year (2016) screenline total vehicle volume comparison (average weekday) 
 


Actual Volumes  Estimated Volumes 


  NB/EB  SB/WB  Total  NB/EB  SB/WB  Total  Est/Obs 


Screenline 1 ‐ North of 112th St SW 


Freeways  104,100  105,200  209,300  85,400  82,300  167,700  0.80 


Arterials  69,100  76,900  173,300  88,900  86,600  175,500  1.01 


Screenline Total  173,200  182,100  382,600  174,300  168,900  343,200  0.90 


Screenline 2 ‐ South of N 145th Street 


Freeways  101,300  102,300  203,600  110,400  107,300  217,700  1.07 


Arterials  76,000  72,300  148,300  85,500  84,300  169,800  1.14 


Screenline Total  177,300  174,600  351,900  195,900  191,600  387,500  1.10 


Screenline 3 ‐ Ship Canal 


Freeways  133,900  122,000  255,900  146,700  138,500  285,200  1.11 


Arterials  62,100  63,500  269,300  155,400  159,800  315,200  1.17 


Screenline Total  196,000  185,500  525,200  302,100  298,300  600,400  1.14 


Screenline 4 ‐ Midlake 


Freeways  120,400  120,000  240,400  135,600  126,400  262,000  1.09 


Arterials  29,600  29,600  59,100  26,400  25,800  52,200  0.88 


Screenline Total  150,000  149,600  299,500  162,000  152,200  314,200  1.05 


Screenline 5 ‐ West of 140th Ave E 


Freeways  136,600  132,700  269,300  147,800  136,000  283,800  1.05 


Arterials  51,700  51,700  103,300  49,600  52,000  101,600  0.98 


Screenline Total  188,300  184,400  372,600  197,400  188,000  385,400  1.03 


Screenline 6 ‐ South of SR 518/I‐405 


Freeways  220,400  204,000  424,400  182,600  180,400  363,000  0.86 


Arterials  76,100  81,300  157,400  61,300  70,900  132,200  0.84 


Screenline Total  296,500  285,300  581,800  243,900  251,300  495,200  0.85 


Screenline 7 ‐ King/Pierce County Line 


Freeways  155,300  145,300  300,600  152,100  150,600  302,700  1.01 


Arterials  41,800  45,200  87,000  52,000  55,300  107,300  1.23 


Screenline Total  197,100  190,500  387,600  204,100  205,900  410,000  1.06 


Screenline 8 ‐ East of Port of Tacoma Rd 


Freeways  122,900  120,000  242,900  128,400  124,500  252,900  1.04 


Arterials  41,600  47,200  88,800  34,300  40,300  74,600  0.84 


Screenline Total  164,500  167,200  331,700  162,700  164,800  327,500  0.99 


Point Locations ‐ A & B 


I‐405, South of Coal Creek Pkwy ‐‐ A  85,300  79,400  164,700  81,600  74,800  156,400  0.95 


I‐405, North of SR 520 ‐‐ B  105,200  99,600  204,800  100,400  99,800  200,200  0.98 
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Appendix D: Procedures for Transit Network Preparation 


Actual transit service is represented in a transit ridership forecasting model by means of a coded 


network. This service representation actually consists of two elements:  


 A highway network, or “base network,” is coded to create a computerized representation of existing 


and planned roads, busways, and tracks in the study region.  


 Transit service assumptions are overlaid on this base highway network. 


Significantly, for Sound Transit (ST) studies, the base network does not vary among alternatives. A single 


base network is used for all alternatives—meaning that for each alternative, elements of the base 


network may exist on which no transit service is coded. For example, rail rights‐of‐way are coded in 


every network although rail service may not yet exist on many of these rights‐of‐way. 


ST decided to construct a single base network for several reasons. One advantage of keeping the base 


network constant is that it eliminates spurious errors caused by roads or walkways which could 


accidentally be coded differently in different alternatives. A second reason for maintaining a single base 


network is that it minimizes differences in results due to accidental differences in access coding. Because 


a major aim of any forecasting effort is to capture differences among various alternatives, it is important 


that these differences are attributable to actual differences among the alternatives, rather than to 


coding inconsistencies. 


In contrast to the base network, the transit service that operates on this network does vary, both by 


forecast year and by alternative. The transit service network created for each alternative is represented 


by a set of bus and rail transit routes operated by local transit agencies. 


D.1  Development of the base network 


The base network is coded within the ST boundary and consists of links and nodes that represent the 


road system on which transit and automobiles travel. As mentioned, exclusive rights‐of‐way for transit 


(e.g., busways and rail tracks) are also coded, although they may not be used in every alternative. Park‐


and‐ride lots are also coded, although some of these may not be served by transit in every alternative. 


Each of the links coded in the base network has a set of attributes consisting of the length, type, modes 


allowed, lanes, and speed. More detail on link attributes is presented below. 


The network outside the study area is not coded, although the major roads leaving the study area are 


coded by means of external links. These links serve as a method of accounting for travel into the study 


area from areas beyond the study area boundaries. 
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D.1.1  Transit mode types 


The following seven modes are specified on links within the base network: 


Symbol  Mode represented 


b  Bus 


t  Trolley Bus 


r  Rail (including streetcar) 


a  Auto access/egress (directional link) 


w  Walk access/egress (directional link) 


p  General pedestrian link 


x  Park‐and‐ride lot connection (directional link) 


 


The access modes (i.e., modes “a,” “w,” “p,” and “x”) are an important aspect of the base network. Note 


that in a PM peak transit network, the conventional terms “auto access” and “walk access” would be 


more properly described as “auto egress” and “walk egress”. There is a minor variation in the way these 


access modes are used in the PM‐peak and off‐peak networks. In the peak networks, both auto access 


and walk access modes are allowed at the destination end of the transit trip, while in the off‐peak, only 


walk access is allowed. At the origin end of the trip, the “p” mode enables all trips access to the network 


from an origin zone. 


Walk‐access links are coded with a speed of 2.5 miles per hour (mph). The “w” mode allows walking 


from the base network to a destination zone centroid. The specification of a “w” mode enables the 


analysis of auto‐access‐only paths by disallowing this mode for peak auto‐access assignments. The “p” 


mode accommodates all other walking, including zonal walk access, sidewalks and pedestrian paths, and 


station escalators, elevators, and transfer paths. 


The other two access modes (modes “a” and “x”) are associated with the use of park‐and‐ride lots to 


access transit. Mode “a” allows auto trips between park‐and‐ride lots and zone centroids, and mode “x” 


represents walking between platform and car.  


Figures D‐1a and D‐1b illustrate this coding convention. For ease of understanding, only modes used in 


the path building at the destination end are shown. The network as used for the PM‐peak path‐building 


and calculations is shown in Figure D‐1a. The network as used for the off‐peak path‐building and 


calculations is shown in Figure D‐1b. 


There are several reasons for including the x‐links to represent park‐and‐ride access to transit. First, 


using such links allows for counting the number of trips that use park‐and‐ride locations to access 


transit. Second, the use of such links will allow for modeling the effect of charging fees at park‐and‐ride 


lots should this be desired. Third, there is a certain disutility associated with having to walk some 


distance between a bus or train platform and a parked car. Using x‐links allows for the inclusion and 


variation of this disutility in the model. 
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Figure D‐1a. Sample mode coding on base network links (PM peak)


 


 


Figure D‐1b. Sample mode coding on base network links (off‐peak) 
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Finally, the use of x‐links allows for a more even‐handed comparison of park‐and‐ride access to transit 


between rail and non‐rail alternatives. The use of x‐links allows one to connect a single park‐and‐ride lot 


to both a bus stop and a rail station. This allows use of exactly the same park‐and‐ride location and auto‐


access by adjacent bus and rail stops. 


All auxiliary transit modes have identical speeds in the peak network and the off‐peak network. 


However, speeds on links used by bus and rail lines may vary between the peak and off‐peak networks. 


Sources of bus and rail speeds are described below. 


D.1.2  Development of the future transit service networks 


Transit service networks are created to represent the transit service planned for each alternative and 


forecast year, as well as the service operated in the base years used to validate the model. Each service 


network is characterized by a unique set of routes, which includes rail lines, bus rapid transit (BRT) lines, 


express bus lines, and local bus lines. Each route is described by the nodes and links over which it 


travels, the travel time on each link, the locations where it stops, and its peak and off‐peak headways. 


The characteristics are described in detail below. 


Route patterns 


Each route can be described by its route alignment, or the set of nodes and links over which it travels. 


The places where passengers are picked up and dropped off are coded by placing a dwell time on the 


nodes that represent bus stops for each particular route. All Sound Transit, King County Metro, 


Community Transit, Everett Transit, and Pierce Transit routes within the forecast study area are coded 


for each alternative and forecast year, with the exception of dial‐a‐ride services and routes that have 


less than six trips per day.  


Route headways 


Bus and rail headways are specified for each route in each transit service network, peak and off‐peak. 


The headways in the PM peak network reflect the number of trips between 3:00 and 6:30 p.m., and the 


headways in the off‐peak network reflect the base headways from 9:00 a.m. to 3:00 p.m. and 6:30 p.m. 


to 10:00 p.m. For the Base‐Year network, headways are determined directly from the published 


operating schedules. 


Future networks are developed according to the specific definition of alternatives as defined in 


appropriate Definition of Alternatives reports for Draft EIS, Final EIS, and PE projects as well as New 


Starts applications. 


Rail speeds and bus speeds 


For bus lines, peak and off‐peak link speeds are obtained directly from AVL data as described below. For 


existing rail lines, all link speeds are obtained directly from ST operating data. 


For future rail lines, link speeds are developed from operating plans supported by simulations. Future 


bus speeds are degraded according to the change in general roadway congestion level estimated by the 


PSRC model for arterial and freeway facilities and by geographic area. This procedure was developed 


and documented by ST staff in a memorandum to the FTA. A copy of this memorandum follows this 


section. Speeds of buses on busways, protected lanes are not affected and remain constant into the 


future. 
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D.2  Coordinate system 


The ST model was previously projected in a variant of the WGS 1984 UTM Zone 10N coordinate system. 


This caused some network distortions that affected accurate plotting of the links and link distances. 


These issues were more pronounced farther from Seattle, such as in Everett and Tacoma. The 


coordinate system in the 2017 version of the ST model was updated to NAD 1983 HARN State Plane 


Washington North FIPS 4601. This update significantly reduced those distortions.  


The following method was applied to update the coordinate system: 


 Convert the existing nodes to State Plane North. 


 Manually move nodes to more accurate locations.  


This method preserves existing link and node numbers, allowing for preservation of the existing ST 


model transit network. The method is performed in a relatively short timeframe, and it limits possible 


unintended issues within the ST model. 


The model nodes, with their existing identifiers and other values, are projected into State Plane North 


coordinates within ArcGIS. Then in ArcGIS, the nodes are manually moved to locations that best reflect 


the intersections that they represent in the model. This is an extensive process that spans the entire 


network coverage area (i.e., the RTA district boundaries).  


To expedite the process and increase quality of node relocation, the nodes are typically snapped to a 


non‐model GIS roadway network. An example of a completed area with nodes adjusted is shown in 


Figure D‐2a. Additionally, the distortions in the network are greatly reduced, as exemplified by the 


change in scale and link locations in Everett shown in Figure D‐2b. 


D.3  Bus speed from AVL data 


In previous model updates, bus speeds were hand‐adjusted for major facilities and subareas of interest. 


This worked effectively in the past, partly because the changes to the seed matrices were modest. As 


the origin‐destination seed matrices for this model version are now based on ORCA data instead of 


historical surveys, the actual speeds from Automatic Vehicle Locator (AVL) data should reflect the travel 


conditions that correspond directly to this origin‐destination data. 


King County Metro (KCM), Pierce Transit (PT), and Community Transit (CT) now have AVL equipment on 


their entire fleets and keep records of the AVL data. Sound Transit buses operated by these three 


agencies also have AVL equipment and associated data. As this data is more complete and readily 


available than for previous model updates, it is now used in the current 2017 ST model version. 


The AVL data used in the ST model is received from the Washington State Transportation Center (TRAC) 


at the University of Washington and covers the same 9‐week period in 2016 as the ORCA data. Each 


agency’s data is in a distinct format. KCM and CT provide stop‐to‐stop travel times, including dwell times 


if applicable. PT only provides stop‐to‐stop times where the bus door opened, which reduces the 


number of observed data points.  
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Figure D‐2a. Updated nodes viewed in ArcGIS 


   
Figure D‐2b. Model network before (left) and after (right) the update 
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AVL data processing 


The process for attaching observed bus speeds to ST model links is described in this section. 


In ArcGIS, each stop‐to‐stop travel time observation is imported as a line so that an average speed may 


be calculated. Both the hour‐of‐day and the bus route number associated with the line are saved as an 


attribute. The 11:00 a.m. and 5:00 p.m. hours are used to calculate off‐peak and peak speeds, 


respectively. Over 3 million speed observations were used to prepare average link‐level speed values. 


A midpoint of each modeled bus link is selected and a buffer created around it. Buffers are used to 


account for any geometry mismatch between the observed stop‐to‐stop line and the model links, such 


as precise bus route turn locations or roadway curvature that is not in the model. 


Then for each bus route, the speeds along each observed line are averaged to the midpoint buffers of 


model links that the route uses. Average speeds of each route are weighted by frequencies of those 


routes. Freeway and arterial speeds are calculated separately to account for multiple observed stop‐to‐


stop line overlaps attributable to the typically long distances between stops along freeway routes. 


After speeds are calculated for each agency and facility type, a summary table of average speeds on 


each link is created. In the few cases where a link is traversed by more than one transit agency, the KCM 


speed is given twice the weight of CT or PT speeds during the averaging process. Figure D‐3 illustrates 


schematically the consolidation of average speeds from a mix of bus routes using a common link in the 


network, often with differing stopping patterns. A few examples of how AVL speeds would be attached 


to the links in Figure D‐3 for a given time period are provided below: 


 The buffer for the midpoint of model link 1 has both observed stop‐to‐stop travel times for 


routes A and B. At that location, the speed assigned to the link is the weighted averages of the 


speeds of the two routes at that point, even though one route is a local and the other is an 


express. 


 For model link 2, the same calculation as link 1 applies, and the freeway route is ignored, even 


though the observed stop‐to‐stop line passes through it. 


 The buffer for the midpoint of model link 3 has only route C passing through it, so the average 


stop‐to‐stop speed for that route at that location is attached to the link.  
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Figure D‐3. Schematic representation of average speeds consolidation using AVL bus speeds and model link 


midpoint buffers 
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August 1, 2002 


 


TO:  Eric Pihl 


FROM:  Don Billen 


SUBJECT:  Updated Treatment of Bus Speeds in the Sound Transit Model 


 


This memorandum describes the updated procedures for treating bus speeds in Sound Transit’s 


incremental ridership forecasting process. This is in response to your request that Sound Transit rely on 


output from the PSRC multi‐modal model to estimate changes in bus speeds over time.  


Sound Transit Incremental Ridership Model 


Sound Transit uses an incremental model to forecast transit ridership consisting of three stages: 


 Stage 1: Changes in demographics  


 Stage 2: External changes in highway travel time (congestion) and costs (including parking costs), 


transit fares, and household income are taken into consideration.  


 Stage 3: Incremental changes in the transit level‐of‐service (i.e. access, wait, and ride travel times) 


are taken into consideration. 


The third stage of the forecasting process is where the effects of changes in bus speeds are captured. 


Base year link speeds in combination with transit travel time functions are used so that they result in 


network bus travel times equal to observed bus travel times. Individual transit routes are coded with 


transit travel time functions that account for acceleration/deceleration time, with bus speeds equal to 


the base year link speed for express portions of a route. Dwell time is similarly coded for individual 


transit routes, with zero dwell time for express portions of a route. 


Future year link bus speeds are degraded relative to base year link speeds and according to the 


procedures described below. The transit travel time functions which account for 


acceleration/deceleration time are the same in the base year and future year. Dwell time similarly 


remains the same in the base and future year. 


Since the model’s development in the early 1990s by the Regional Transit Project, future year link 


speeds have been estimated using a constant degradation rate of seven to nine percent per decade. This 


degradation rate is consistent with historic trends in bus speeds. However, FTA staff have expressed 


concern about extrapolating historical trends into the future and suggested relating future bus speeds to 


road speeds in the PSRC multi‐modal model. 
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Updated Procedure for Estimating Future Bus Speeds 


Sound Transit and its ridership consultant have investigated several methods for relating road speeds in 


the PSRC model to bus speeds in the Sound Transit model. After reviewing these methods with Puget 


Sound Regional Council and City of Seattle modeling staff, we have arrived at the following procedure. 


For arterial bus speeds, weighted average auto travel time within the PSRC model is calculated at an 


intra‐26‐district level for the base year and forecast year in the PM peak and off‐peak. The ratio 


between the base year and forecast year intra‐district times is calculated. This change in intra‐district 


auto travel times is used to estimate the change in bus speeds and is applied to the base year link speed 


values in the ST model for each geographic district. Table 1 shows the resulting PM peak bus 


degradation rates for each of the 26 districts for the period of 1998–2020.  


Table 1. PM Peak Arterial Degradation Rates 
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For freeway bus speeds, zone to zone travel times between major entry and exit points for buses along 


regional freeways are calculated for the base year and future year. As with arterial times, the ratio 


between the base year and forecast year times is calculated. This change in freeway auto travel times is 


used to estimate the change in bus speeds and is applied to the base year link speed in the ST model for 


each freeway segment. Table 2 shows the resulting bus degradation rates on two freeway segments in 


the light rail study area. 


Table 2. PM peak freeway degradation rates 


 


The resulting rates of degradation for both arterials and highways are somewhat lower than historic 


changes in bus speeds in the Central Puget Sound Region, so may underestimate actual degradation 


rates. However, the updated method offers the advantage of being sensitive to varying congestion rates 


over time and across geographic areas and to changes in these rates with alternative land use or 


highway network scenarios.  


Alternate method investigated 


Our ridership forecasting consultant originally proposed to simply average PSRC link speeds within a 


cross‐classification of geography and facility type for a base and future year to estimate changes in bus 


speeds. (see Parsons Brinkerhoff memo of 12‐2‐01 from Youssef Dehghani to Don Billen).  


Investigation of this method between 1998 and 2020 yielded results that varied greatly between 


geographic areas and on the aggregate showed changes in road times much lower than other analyses 


of PSRC model output. The average decline in speeds across all facilities was 1% per decade between 


1998 and 2020 compared to previous analysis of zone‐zone road skims that showed an average decline 


of 8% per decade (see Parsons Brinkerhoff memo of 11‐19‐01 from Youssef Dehghani to Don Billen). 


Furthermore, the change in arterial speeds in different geographic areas varied by factors as high as 16 


to 23 times. For instance, major arterial speed degradation in the Eastside of King County was 17 times 


as high as in Snohomish County, even though both are high growth areas with very limited road 


expansion currently funded. (Table 3) 


Upon review of these results with PSRC and City of Seattle modeling staff, we concluded that simple 


averaging of link speeds is inaccurate and that it would be better to rely on zone‐zone skim times than 


link level times. The simple averaging of link speeds results in too much influence from low volume 


roadways and too little influence from highway volume roadways. Also, using link level rather than zone‐


zone travel time skims created the possibility for the results to be influenced by the density of road 


networks coded in a geographic area. 
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Table 3. Analysis of PM peak speed degradation in PSRC model by facility type and area type 


 


 
These concerns led PSRC and City of Seattle modeling staff to recommend the use of weighted average 


auto travel times from zone‐zone travel time skims and to Sound Transit’s development of the 


procedures described at the beginning of this memo.  


 


CC:  John Witmer, FTA Region X 


  Larry Blaine, Puget Sound Regional Council 


  Eric Tweit, City of Seattle 


  Tracy Reed, Ron Lewis, Mike Williams, Sound Transit 
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1 INTRODUCTION 1 


This utilities technical analysis methodology memorandum briefly describes the methods that 2 
will be used to prepare the Utilities section of the West Seattle and Ballard Link Extensions 3 
project Environmental Impact Statement (EIS). The utilities section will identify and document 4 
potential significant impacts to utilities along and near the proposed project alternatives. Utilities 5 
to be covered include electrical, sewer, water, stormwater, natural gas, fuel oil, and 6 
telecommunications services and infrastructure.  7 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 8 


Federal, state and local regulations, plans and policies that apply to utilities include: 9 


• Washington State Department of Transportation’s (WSDOT’s) Environmental Manual (M 31-10 
11)  11 


• WSDOT’s Design Manual (M 22-01)  12 


• WSDOT’s Utility Manual (M 22-87) and Accommodation Policy (M 22-86)  13 


• Applicable policies and procedures of the City of Seattle  14 


• Applicable policies and procedures of Seattle Public Utilities, Seattle City Light, and King 15 
County  16 


• Adopted City of Seattle comprehensive plans and policies related to utilities codes and 17 
engineering standards 18 


3 DATA NEEDS AND SOURCES  19 


The data needed will generally consist of available information from utility providers or owners 20 
regarding their service areas and existing and planned facilities in the vicinity of project 21 
alternatives. A preliminary list of utility owners includes:  22 


• Seattle Public Utilities  23 
• Seattle City Light  24 
• Comcast, Wave, and Century Link (telecommunications)  25 
• Enwave Seattle (formerly Seattle Steam Company)   26 
• King County Wastewater Division  27 
• Puget Sound Energy (natural gas)  28 
• WSDOT 29 
 30 
  31 
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This utility information and mapping will be supplemented by planning and engineering 1 
information developed for the project alternatives, including:  2 


• Details on carrier facilities inside conduits 3 


• Additional field data in areas of potential conflicts, particularly interchanges, including 4 
detailed elevations of above-ground electrical transmission lines and related clearance 5 
requirements 6 


• Information regarding, and copies of environmental documentation (EISs, Environmental 7 
Assessments [EAs], checklists) for recently proposed or completed projects along or near 8 
the proposed light rail alignment and stations. 9 


3.1 Field Reconnaissance 10 


After examining maps, collecting and reviewing existing documents, and contacting utility 11 
providers and other individuals, the Utilities analysts will conduct field visits within the study area 12 
to identify and confirm utility facilities and infrastructure that may be affected. The field team will 13 
pay particular attention to the location of overhead electrical transmission and distribution wires 14 
and towers, telephone lines, substations, and other utility structures that could interfere with or 15 
be compromised by the light rail system. 16 


4 STUDY AREA AND AREA OF EFFECT 17 


The study area for the impact analysis is within 100 feet on either side of the project footprint 18 
and area used for construction (including construction staging areas). 19 


5 AFFECTED ENVIRONMENT 20 


The EIS will describe the location, size (eg. pipeline diameter), capacity, material, and 21 
ownership of major utilities within the study area, including electrical, sewer, water, stormwater, 22 
natural gas, fuel oil, and telecommunications services and infrastructure. Planned utility 23 
upgrades will also be identified, if available. Major utilities are defined as utilities of larger size 24 
such as:   25 


• Water mains of 16-inch diameter or greater 26 
• Sanitary sewer force mains and gravity sewers of 16-inch diameter or greater 27 
• Stormwater drains of 36-inch diameter or greater and drainage ponds 28 
• 115-kilovolt (kV) and greater electrical transmission lines 29 
• High-pressure and intermediate-pressure gas lines with a 6-inch diameter or greater 30 
• Telephone and fiber-optic duct banks with three or more conduits 31 
• Petroleum product pipelines 32 
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6 ENVIRONMENTAL IMPACTS ANALYSIS 1 


The impact analysis will assess the potential direct, indirect, and cumulative utility services and 2 
infrastructure impacts of the project alternatives, including the No Build alternative. The impacts 3 
analysis is divided into long-term operation impacts and short-term construction impacts.  4 


6.1 Direct Impacts 5 


Operational impacts to be addressed include stray currents and new utility infrastructure 6 
requirements to serve the project, particularly infrastructure upgrades and substations required 7 
to meet the electrical power demand, future accessibility to infrastructure, and potential conflicts 8 
with existing utilities. Operational effects will also include a discussion of the ability of Seattle 9 
City Light to meet the demand for electricity to operate the project. Potential impacts will be 10 
compared to those of the No Build Alternative.  11 


The construction impacts discussion will address the proposed project’s major effects on 12 
existing overhead and below-grade utilities, such as utility crossings, utility service interruptions 13 
and revisions, utility relocations, street grades, and ability of existing facilities to withstand 14 
vibrations or settlement. The number of utility line crossings and length of utility infrastructure 15 
that could be affected by the alternatives will be quantified.  16 


The project will include measures to avoid or minimize impacts such as preconstruction 17 
potholing and surveys, utility relocation, cathodic protection and other design measures. The 18 
alternative alignments will be evaluated for their ability to avoid utility impacts, while still meeting 19 
project objectives.  20 


6.2 Indirect Impacts 21 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 22 
time or a farther distance but are still reasonably foreseeable. The analysis of potential indirect 23 
impact of the project will be qualitative and will primarily consist of potential developments near 24 
stations, which could be encouraged by the availability of light rail service. This development 25 
would increase the demand for utility services.  26 


6.3 Cumulative Impacts  27 


Cumulative impacts result from the incremental impact of the action when added to other past, 28 
present, and reasonably foreseeable future actions and include individually minor actions taking 29 
place over time. Accordingly, the cumulative impacts may include increased demand for electric, 30 
water, sewer, gas, petroleum, or communication utility services associated with planned land 31 
development proximate to light rail stations as identified by local jurisdictions. This will be a 32 
qualitative analysis. 33 


7 MITIGATION MEASURES 34 


Potential impacts to utilities will be controlled through project planning, design, and the 35 
application of required best management practices (BMPs) during construction and operation. 36 
Measures to avoid and minimize potential impacts of the alternatives will be incorporated as 37 
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appropriate. Measures such as engineering design, BMPs, and coordination with utility 1 
providers incorporated in the project that avoid or minimize impacts will be briefly mentioned 2 
with a reference to their description in the Impacts section. Where impacts cannot be avoided or 3 
minimized, mitigation measures will be developed and discussed  The mitigation will consider 4 
the type and magnitude of the impact.   5 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 6 


The maps included in the Utilities section of the EIS will show utility crossing conflicts and 7 
conflicts with nearby utilities using GIS. 8 


9 DOCUMENTATION 9 


A Utilities EIS section will be prepared to address environmental impacts, potential mitigation 10 
measures, and cumulative impacts and include maps of major utilities within the project study 11 
area. A utilities appendix with supporting information, including mapping of major utility locations 12 
may also be provided. 13 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 14 


There is overlap between the utilities section and the Water Resources and Energy sections. 15 
The Utility team will coordinate with the Water Resources, and Energy teams to reduce 16 
duplication of effort and ensure consistency.   17 


11 REFERENCES 18 


Washington State Department of Transportation (WSDOT). 2018a. Utilities Manual. M 22-87.09. 19 
Available at: http://www.wsdot.wa.gov/publications/manuals/fulltext/M22-87/Utilities.pdf. Last 20 
modified May 10.  21 


Washington State Department of Transportation (WSDOT). 2018b. Environmental Manual. 22 
M 31-11. http://www.wsdot.wa.gov/Publications/Manuals/M31-11.htm. Last modified July 30.  23 


Washington State Department of Transportation (WSDOT). 2018c. Design Manual. M 22-01. 24 
Available at: http://www.wsdot.wa.gov/Publications/Manuals/M22-01.htm. Last modified July 25 
31.  26 


Washington State Department of Transportation (WSDOT). 2018d. Utilities Accommodation 27 
Policy. M 22-86. http://www.wsdot.wa.gov/Publications/Manuals/M22-86.htm. Last modified 28 
May. 29 
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1 INTRODUCTION 1 


This visual and aesthetic resources technical analysis methodology memo describes the 2 
methods for preparing the Visual and Aesthetic Resources element of West Seattle and Ballard 3 
Link Extensions project Environmental Impact Statement (EIS). The objective of the Visual and 4 
Aesthetic Resources element is to identify existing aesthetic resources and evaluate visual and 5 
aesthetic impacts and potential mitigation, as appropriate. Key views of the proposed 6 
alternatives from and toward surrounding areas will be documented. 7 


The analyst will examine and consider appropriate national, state, and local plans and policies 8 
that encourage protecting visual and aesthetic resources. Local jurisdiction requirements and 9 
plans and policies will be reviewed to determine to what extent visual quality and aesthetic 10 
resource impacts have been identified as important.  11 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 12 


The analysis will be based upon the Federal Highway Administration (FHWA) guidance for 13 
visual impact assessment (FHWA, 1988 and FHWA, 2015). Local planning documents, 14 
ordinances, and codes will be reviewed to identify important visual resources and to determine 15 
whether local jurisdictions have established protections for visual resources such as protected 16 
view corridors and/or viewpoints. For projects along interstate highways, the analysis will also 17 
take into consideration areas subject to the Highway Beautification Act of 1965.  Relevant 18 
guidance and regulatory documents that will be reviewed for the analysis include the following:  19 


• FHWA  20 


– FHWA Visual Impact Assessment for Highway Projects (FHWA, 1988) 21 


– FHWA Guidelines for the Visual Impact Assessment of Highway Projects (FHWA, 2015)  22 


 23 
• State Environmental Policy Act (SEPA) scenic routes (1) described by Seattle 24 


Transportation, Traffic Division Map and by Ordinance 97027, and (2) identified as protected 25 
view rights of way in the Mayor's April 1987 Open Space Policies Recommendation. 26 


• SMC 23.60A.052Q - Shoreline Master Program Regulation, Artificial Lighting 27 


 Seattle Municipal Code 23.28.030 - Land Use Regulations 28 


– Light and glare standards for applicable zones will be reviewed and evaluated for project 29 
consistency 30 


3 DATA NEEDS AND SOURCES 31 


The data needed to describe the affected environment and determine visual impacts may 32 
consist of:  33 
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• Aerial imagery 1 
• Engineering drawings (plan and profile)  2 
• Engineering computer-aided design (CAD) data for developing photographic simulations 3 
• Kmz files, or other GIS based tool for analysis, of project alternatives 4 
• Local land use and management plans, regulations, and policies 5 
• Field reconnaissance of visual environment and views 6 
• Historic resources 7 


4 STUDY AREA AND AREA OF EFFECT  8 


The study area for each alternative is the viewshed from the project footprint and area used for 9 
construction (areas where the project would be visible to people). The study area also includes 10 
parcels adjacent to the project footprint whether the project would be seen from those parcels or 11 
not. The area of effect is the same as the study area.  12 


The evaluation of the viewshed will generally focus on areas along routes that are within the 13 
foreground viewing distance (approximately 200 to 500 feet). In some areas, like water 14 
crossings of the Duwamish Channel and Salmon Bay, the viewshed will extend beyond the 15 
foreground to the middle ground (out to approximately 2 miles). The evaluation will consider 16 
views “of” the alternatives components from nearby areas and views. The study area also 17 
includes parcels adjacent to project footprint, including ancillary facilities and staging areas.  18 


5 AFFECTED ENVIRONMENT 19 


Assessment of the affected environment will include several levels of analysis that will:  20 


• Establish landscape units, determine viewsheds, and categorize the existing visual 21 
character and quality of views along the routes of the alternatives. 22 


• Identify visual resources (views, view corridors, scenic routes, etc.) established by federal, 23 
state or local entities.  24 


• Identify affected populations  25 


• Select key viewpoints 26 


Existing conditions will be assessed in terms of: 27 


• Visual character  28 
• Visual quality 29 
• Viewer location and type (residential, commercial, etc) 30 


5.1 Landscape Units and Viewsheds 31 


Landscape units are used on visual assessments of large-scale linear transportation projects to 32 
break down the study area into smaller visually contiguous and uniform areas. A landscape unit 33 
may contain one or more viewsheds. Landscape units have common characteristics and 34 
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features such as topography, land use, and viewer types that make them distinct. Specific visual 1 
resources within each landscape unit to be described include the following: 2 


• The viewsheds within each landscape unit. 3 


• Is this particular view common or memorable, or are parts of it? Visual character is an 4 
impartial description of the elements of the viewed landscape and is defined by the 5 
relationships between the existing visible natural and built landscape features. The 6 
description will consider and include topography, vegetation, land use patterns, community 7 
identity (aesthetics and image), neighborhood boundaries and edges, building scale and 8 
massing, and building/open space texture. 9 


• Is it a pleasing composition (with a mixture of elements that seem to belong together) or not 10 
(with a mixture of elements that either do not belong together or contrast with the other 11 
elements in the surroundings)?  12 


The existing visual quality of views towards the proposed project from key views will be 13 
identified in text and illustrated in photographs (generally in the appendix that also contains 14 
photo-simulations of the proposed project).  The overall visual quality will be categorized and 15 
displayed on maps as high, average, or low.  16 


• Street grid, development characteristics, and open space patterns. 17 


• Parks, pedestrian and bicycle routes, and other recreation areas. 18 


• Special or protected views such as shoreline views, views from bodies of water, protected or 19 
designated views or scenic routes identified in federal, state or local jurisdiction plans, 20 
ordinances, or codes. 21 


• Individual buildings, landmarks, designated historic buildings, or clusters of development 22 
that help define the visual character of an area.  23 


5.2 Key Viewpoints  24 


Key viewpoints will be identified and mapped within each landscape unit for each alternative. 25 
Scenic routes in the study area will be identified in accordance with the Seattle Transportation, 26 
Traffic Division Map and by Ordinance 97027 as will protected view rights of way contained in 27 
the Mayors April 1987 Open Space Polices Recommendation. Some key viewpoints will be 28 
selected from important viewing locations such as parks or overlooks. Other viewpoints will be 29 
representative viewpoints that will be “typical” of common views, seen perhaps by nearby 30 
residents. The key viewpoints will be identified by consulting existing plans, ordinances, and 31 
codes, site reconnaissance, discussions with local jurisdiction staff, and comments made 32 
through the public participation process. The key viewpoints will become the views used to 33 
represent existing conditions and will be used to develop photographic simulations to depict 34 
what the proposed project will look like.  The existing visual character and quality of the key 35 
viewpoints will be described so that changes associated with the proposed alternatives can be 36 
assessed in the impact analysis. The existing visual quality of the view from the key viewpoints 37 
will be categorized as either high, average or low.  38 
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Photographs at key viewpoints for photographic simulations of the proposed project are taken 1 
using a 35-millimeter digital single-lens reflex camera with a focal length equivalent to a photo 2 
taken with a 35-millimeter (mm) camera using a 50-mm lens. This setting is the generally 3 
accepted setting for visual assessment in that it captures views in a way that closely resemble 4 
what the human eye sees in a landscape. For each photograph the location of the photograph is 5 
established using geographic positioning system (GPS) data recorded at the time the 6 
photograph was taken.  When using proposed project digital site plans and engineering data to 7 
produce 3-D views of the proposed project, five feet should be used as the assumed viewer 8 
eye-level. 9 


5.3 Viewers and Viewer Sensitivity 10 


Potential types of viewers will be identified within the study area by reviewing demographic data 11 
and existing traffic and land use studies, conducting site visits, viewing aerial photographs, 12 
discussions with local jurisdiction staff, and reviewing input from the public participation process. 13 
Types of viewers could include the following: 14 


• Residents within the study area 15 
• Individuals visiting public parks, trails, and view points 16 
• Commercial business staff and customers  17 
• Motorists and boaters traversing the study area  18 
 Other sensitive viewers identified through the public participation process 19 


The types of viewers and their activities influence their sensitivity to changes in the viewed 20 
environment. Viewer sensitivity to changes in the viewed landscape will be categorized as low, 21 
moderate, or high. People with low viewer sensitivity are not particularly concerned about the 22 
view or changes to it and/or see a view for brief periods of time (such as when driving along a 23 
highway). These types of viewers might include people working or shopping in an area that are 24 
engaged in their activities and not concerned with the condition of the visual setting. Moderate 25 
viewer sensitivity indicates that viewers have some concern and/or familiarity with a viewed 26 
landscape to a degree that is greater than those with low sensitivity, but less than viewers with 27 
high sensitivity. People with high viewer sensitivity are very aware of the existing viewed 28 
landscape and are concerned about changes to it. These viewers typically include residents, 29 
recreationists, or others for whom the viewed landscape is important. The impact assessment 30 
will focus on viewers with high viewer sensitivity. Transit riders are considered low sensitivity 31 
and are not evaluated. 32 


6 ENVIRONMENTAL IMPACT ANALYSIS 33 


The impact analysis will assess the potential direct, indirect, and cumulative visual impacts of 34 
the project alternatives, including the No Build alternative. The impacts analysis will be divided 35 
into long-term operation impacts and short-term construction impacts. The features incorporated 36 
in the project that reduce or avoid visual impact will be described.   37 


7 DIRECT IMPACTS 38 


The direct impact analysis will use photographic simulations to depict changes to the viewed 39 
landscape from the proposed project. Photographic simulations will be prepared to present the 40 
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appearance of specific project components as viewed from key viewpoints. The visual 1 
simulations will present the appearance of project components associated with the various 2 
alternatives so that they can be compared to the No Build Alternative and the other build 3 
alternatives. Project components depicted in the visual simulations might include stations, light 4 
rail guideway and trains, bridges, vent shafts, overhead contact system poles and wires, traction 5 
power substations, maintenance base, tunnel portals, staging areas, and other components that 6 
could affect visual resources.  7 


The locations chosen for developing photographic simulations will be coordinated with the 8 
design, public involvement, land use, historic, and visual quality contributors to ensure that the 9 
products produced will serve multiple functions in design, EIS preparation, and public 10 
presentations. 11 


Direct project impacts to visual resources could include physical changes that would contrast 12 
with the existing visual character of a viewed landscape and impact the visual quality of the 13 
landscape. Proposed project components could displace existing landscape features and 14 
introduce other/new features that may be out of character with the surrounding landscape and 15 
impact visual quality. Shadow, light, and glare will also be analyzed in this effort 16 


The basis for describing changes to the visual character of each landscape unit and identifying 17 
potential impacts to visual quality will be an analysis of alternatives design in the field and on 18 
Google Earth, along with reviewing photographic simulations from key viewpoints. The changes 19 
and impacts to visual quality will relate to the following: 20 


• The level of visual compatibility of project components with the existing visual character of 21 
the landscape within each landscape unit.  22 


• Potential changes to the visual quality of views towards the proposed project from key 23 
viewpoints and along the routes of the alternatives, such as miles of areas along the 24 
alternatives routes adjacent to sensitive viewers or approximate numbers of sensitive 25 
viewers where the existing visual quality category (high, average, or low) would change.  26 


Key elements in the landscape that will be evaluated include the following: 27 


• Elimination of natural and built environment elements 28 


• Additional structures or reconstructed structures (including noise walls) and relationship to 29 
the built environment, including materials and color  30 


 Effects of shadows  31 


• Changes to foreground, middle ground, and background views 32 


• Relationship of project components to the existing visual quality of key views and along the 33 
routes of the alternatives  34 


• Relationship of project components to the scale, form, massing, materials, and color of the 35 
landscape and built environment elements  36 


• Relationship of project components to the street and landscape grid, and the texture (block 37 
size) of built and open space areas 38 
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• Relationship of project components to views of the shoreline and distant views from public 1 
places 2 


• Light and glare impacts such as the compatibility of project lighting to the surrounding 3 
landscape as well as motorists 4 


• Viewer sensitivity to potential changes in visual character and quality 5 


The level of change to the visual character within each landscape unit and key viewpoint will be 6 
described qualitatively. Impacts to the visual quality of each key viewpoint will be characterized 7 
as high, moderate, or low and areas near viewers with high sensitivity where visual quality 8 
would change will be identified graphically and lineal distance of sensitive viewers affected will 9 
be calculated. This evaluation will be coordinated with the land use, historic and archaeological, 10 
noise and vibration, parks, and social analyses to ensure consistency.  11 


Construction impacts will be described qualitatively with focus on temporary disruption of 12 
elements of the environment, staging areas, and other areas that will not be occupied by 13 
permanent facilities, but which may result in permanent change of the landscape. 14 


7.1 Indirect Impacts 15 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 16 
time or a farther distance but are still reasonably foreseeable. Indirect impacts will be assessed 17 
qualitatively and will include changes in visual quality that may occur through actions related to 18 
the project but not part of the project. These changes will include those due to local jurisdiction 19 
land use plans, assessment of areas with the potential for transit-oriented development in the 20 
vicinity of stations (as described in land use), and other types of indirect impacts identified in 21 
other EIS topics, including transportation. Surplus property used during construction or acquired 22 
but not used for permanent facilities will also be discussed in terms of potential future 23 
development opportunities. 24 


7.2 Cumulative Impacts 25 


Cumulative impacts will be assessed qualitatively. The analysis will include discussing trends 26 
that may change existing visual conditions and will include reviewing available information 27 
related to past, present, and future projects to determine the potential for cumulative impacts.  28 


8 MITIGATION MEASURES 29 


Potential impacts to visual and aesthetic resources will be controlled through project planning, 30 
design, and the application of required best management practices (BMPs) during construction 31 
and operation. Mitigation concepts that reduce the impacts on the visual quality and enhance 32 
the visual characteristics of the alternatives will be developed in coordination with design and 33 
engineering efforts. Potential mitigation measures to be considered could include concepts that 34 
achieve the following: 35 


• Alteration of the alignment (vertical and horizontal),  36 
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• Addition or change of design features to enhance relationships to the scale, form, massing, 1 
materials, color, or slope gradient of the landscape and built environment, and 2 


• Screen views of the project (topographic and vegetation screening), 3 


9 PROPOSED FIGURES, MAPS, OR OTHER DATA 4 


Maps and figures used in the EIS and/or technical report will show: 5 


• Landscape units  6 
• Key viewpoints and scenic routes 7 
• General locations of viewers with high visual sensitivity along the routes of the alternatives  8 
• Park, recreation, and open space facilities 9 
• Existing visual quality (high, average, low) of views along the routes of the alternatives 10 
• Existing condition photographs in each landscape unit 11 
• Existing condition and photographic simulations of key viewpoints 12 


10 DOCUMENTATION 13 


The following documentation will be developed: 14 


• EIS section 15 
• Technical report, including photographic simulations  16 


11 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 17 


The results of this analysis will be incorporated into the analyses for Social Resources, 18 
Community Facilities, and Neighborhoods; Environmental Justice; Parks, and Historic and 19 
Archaeological Resources.  20 


12 REFERENCES 21 


Federal Highway Administration (FHWA). 1988. Visual Impact Assessment for Highway 22 
Projects. FHWA-HI-88-054. 23 
www.dot.ca.gov/ser/downloads/visual/FHWAVisualImpactAssmt.pdf.  24 


Federal Highway Administration (FHWA). 2015. Guidelines for the Visual Impact Assessment 25 
for Highway Projects. 26 
https://www.environment.fhwa.dot.gov/guidebook/documents/VIA_Guidelines_for_Highway_Pro27 
jects.asp. January. 28 
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1 INTRODUCTION 1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts on water resources for the West Seattle and Ballard Link Extensions 3 
project Environmental Impact Statement (EIS). The Water Resources section of the EIS will 4 
address how the project affects surface water, including streams, rivers and lakes, shorelines, 5 
floodplains and floodways, groundwater (including critical aquifer recharge areas, sole source 6 
aquifers, and wellhead protection areas that may be present). It will present options to avoid, 7 
minimize, or mitigate potential impacts. Details regarding wetlands, aquatic species, and surface 8 
water habitat are presented in the Ecosystems section of the EIS and its accompanying 9 
technical report. Details regarding geology, soils, and groundwater characteristics are presented 10 
in the Geology and Soils section. Details regarding potential groundwater contamination are 11 
presented in the Hazardous Materials and Waste section. 12 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 13 


The federal, state, and local regulations that govern the protection or use of water resources 14 
that are applicable to the activities of this project are listed below. Local plans and/or policies 15 
that guide the use of water resources in the study area are also included. If a regulation, plan, or 16 
policy is updated to a newer version than that listed below, the most recent version that is 17 
legally applicable to the project will be referenced for the environmental analysis. 18 


2.1 Federal 19 


• Clean Water Act, 33 United States Code (USC) 1251 et seq., including Sections 401 – 20 
Water Quality Certification, 402 – National Pollutant Discharge Elimination System, and 404 21 
– Permits for Dredge or Fill 22 


• Coastal Zone Management Act, 16 U.S.C. 1451 et seq. 23 


• Floodplain Management Presidential Executive Order 11988 24 


 Safe Drinking Water Act, 42 U.S.C. 300 et seq., Chapter 6A 25 


2.2 State 26 


• Water Quality Standards for Surface Waters, Washington Administrative Code (WAC) 173-27 
201A 28 


• Water Quality Standards for Groundwater, WAC 173-200 29 


• Flood Control Management Act, Revised Code of Washington (RCW) 89 30 


• Water Pollution Control Act, RCW 90.48 31 


• Shoreline Management Act, RCW 90.58, WAC 173-26 32 
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• National Pollutant Discharge Elimination System (NPDES) Construction Stormwater General 1 
Permit (Washington State Department of Ecology [Ecology], 2017) 2 


• Draft 2019 Stormwater Management Manual for Western Washington (Ecology Manual) 3 
(Ecology, 2018) 4 


• Washington State Department of Transportation (WSDOT) Hydraulics Manual (WSDOT, 5 
2018) 6 


• Washington State Hydraulic Code (WAC 220-660) 7 


2.3 Regional 8 


• Sound Transit Link Design Criteria Manual, Rev. 4 (Sound Transit, 2016) 9 


• Low Impact Development Technical Guidance Manual for Puget Sound (Puget Sound 10 
Partnership, 2012) 11 


2.4 Local 12 


• City of Seattle Municipal Code Title 22, Subtitle VIII, Stormwater Code  13 


• City of Seattle Department and Planning and Development, Seattle Public Utilities (SPU) 14 
Stormwater Manual Volumes 1 through 5, Appendices A to I. Director’s Rule DWW-200 (City 15 
of Seattle, 2017) 16 


• City of Seattle Department of Construction and Inspections, Seattle Municipal Code (SMC) 17 
Chapter 25.06 - Floodplain Development Code 18 


• City of Seattle, SMC Chapter 21.16 - Side Sewers 19 


• City of Seattle, SMC Chapter 25.09 – Floodplain/Floodways 20 


• City of Seattle Department of Construction and Inspections, Director’s Rules 4-2011, 21 
Requirements for Design and Construction of Side Sewers (Drainage and Wastewater 22 
Discharges) 23 


3 DATA NEEDS AND SOURCES 24 


Available data from municipal sources and regulatory agencies applicable to water resources in 25 
the study area will be collected and reviewed to evaluate the affected environment in the EIS 26 
Water Resources section. Data related to species or habitat are listed in the Ecosystems 27 
analysis, which will be coordinated with the Water Resources Analysis.  Data sources will 28 
include the following: 29 


• U.S. Environmental Protection Agency’s (USEPA) Water Quality Data Portal (USEPA, 2011) 30 
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• U.S. Environmental Protection Agency’s Sole Source Aquifer mapping: 1 
https://www.epa.gov/dwssa/map-sole-source-aquifer-locations 2 


• U.S. Geological Survey (USGS) National Water Information System (USGS, 2012) 3 


• Ecology’s Water Quality Assessment 303(d) and 305(b) lists (Ecology, 2016)  4 


• Stream inventories and water quality reports from local jurisdictions 5 


• Federal Emergency Management Agency (FEMA) flood maps (FEMA, 2011) 6 


• Flood mapping from local jurisdictions 7 


• Water Resource Inventory Area 8 Cedar-Sammamish map data and Area 9 Green-8 
Duwamish map data (Washington Department of Fish and Wildlife [WDFW], 2011)  9 


• Publicly available geographic information system (GIS) aerial mapping 10 


• Critical areas GIS data available from local jurisdictions 11 


• WSDOT stormwater management facility information 12 


• County tax assessor GIS water resources data 13 


• Low Impact Development Technical Guidance Manual for Puget Sound (Puget Sound 14 
Partnership, 2012) 15 


• King County water resources data 16 


• City of Seattle studies on water bodies in the study area including Longfellow Creek, the 17 
Duwamish Waterway, and Salmon Bay 18 


• City of Seattle wastewater system plan and drainage system plan 19 


• Sound Transit stream data collected for other projects 20 


• Sound Transit conceptual design information 21 


4 STUDY AREA AND AREA OF EFFECT 22 


The project is located in the City of Seattle, King County, Washington, within Water Resource 23 
Inventory Areas 8 and 9: the Cedar-Sammamish Basin and the Green-Duwamish Basin. The 24 
alternative light rail routes lie just inland of Elliott Bay and cross both the Duwamish Waterway 25 
and Salmon Bay. The southern tip of Lake Union is also currently within the study area. The 26 
study area is generally highly developed and is served by both combined and partially 27 
separated storm sewer systems.   28 


The study area consists of the drainage basins where project alternatives will be located, 29 
including the specific water resources within these basins.  The potential area of effect 30 
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encompasses locations where water resources would be altered by the development and 1 
operation of the project, and where resources would likely receive direct runoff from the project 2 
during construction and/or in long-term operation. The detailed study area and potential impact 3 
area will be mapped based on reviews of existing aerial photography, GIS data, and technical 4 
reports for the vicinity of the study area from federal, state, county, and local jurisdictions, 5 
through coordination with these jurisdictions, and through field reviews.  6 


5 AFFECTED ENVIRONMENT 7 


Existing conditions will be identified within the study area to provide a baseline for the affected 8 
environment against which potential impacts from the project alternatives will be discussed. The 9 
baseline will be formed by qualitatively evaluating water resources through field surveys, 10 
literature review, available GIS data, and a review of other EIS sections. Mapped water 11 
resources will be approximate, and no detailed delineations will be made for this analysis 12 
However, wetland delineation information (gathered as part of the Ecosystems Methodology) 13 
will be included in this section as appropriate. Field observations will be conducted from publicly 14 
accessible roads and rights of way. It is assumed that no new flow or water quality data will be 15 
collected. 16 


5.1 Surface Water 17 


The surface water baseline section will contain descriptions of the natural water bodies in the 18 
study area and will describe stormwater infrastructure, land use, and soils in the study area. The 19 
general description of the existing natural water bodies in the study area will be included, and 20 
fish-bearing waters and waters with state-designated impaired water quality will be narratively 21 
identified and depicted on an exhibit. Stream drainage basins will also be shown on a map 22 
exhibit.  23 


Discussion of existing stormwater infrastructure will include a qualitative review of existing 24 
stormwater management facilities, municipal drainage infrastructure, and existing surface water 25 
discharge points. City of Seattle information will be used for this review, and if needed, 26 
interviews will be conducted with surface water staff from City of Seattle. Information regarding 27 
water quality and stormwater problems will be collected, as well as up-to-date maps of the 28 
stormwater systems serving the study area. This information will be discussed in the EIS section 29 
and shown on an exhibit for the study area in an appendix. 30 


The description of land use will include a quantitative estimate of existing pollution-generating 31 
impervious surface (PGIS), and non-pollution-generating impervious surface (NPGIS) within the 32 
project footprint, which is defined as the areas occupied by each alternative and any other 33 
modified areas, encompassing the guideway, stations, and other relevant facilities or 34 
improvements. Impervious surface data in tabular and graphic format will be based on the 35 
alternatives’ design and GIS information and summarized in the EIS section.  36 


Soil information will be presented as hydrologic soil groups and will be shown on an exhibit for 37 
the area of potential impact in an appendix to the EIS. 38 
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5.2 Shorelines 1 


State shoreline designations will be reviewed to determine if any regulated shorelines exist 2 
within the study area and they will be listed as a feature of the adjacent water resource and 3 
shown on an exhibit.  Shoreline plans would be discussed under the land use section of the EIS. 4 


5.3 Floodplains and Floodways 5 


Federal 100-year floodplain and county and city flood hazard area designations within the study 6 
area will be reviewed. Findings will be narratively described and depicted on an exhibit. For 7 
channels at which a floodway boundary has not been mapped, it will be assumed that the 8 
floodway extends the entire width of the floodplain. 9 


5.4 Groundwater 10 


The baseline for groundwater conditions will be established through review of federally 11 
designated sole-source aquifer areas and county- or city-designated critical aquifer recharge 12 
and/or wellhead protection areas that occur within the study area. These resources will be 13 
narratively described and depicted on an exhibit. 14 


6 ENVIRONMENTAL IMPACT ANALYSIS 15 


The impact analysis will assess the potential direct, indirect, and cumulative water resource 16 
impacts of the project alternatives, including the No Build alternative. The impacts analysis is 17 
divided into long-term operation impacts and short-term construction impacts. The impact 18 
analysis will be generally based on regulatory guidance and similar past projects. 19 


6.1 Direct Impacts 20 


Direct impacts are effects that would potentially be caused by the project alternatives and would 21 
occur at the same time and place as project construction or operation. 22 


Potential direct impacts from construction activities (including construction staging areas) will be 23 
qualitatively evaluated based on the proximity of activities to surface water bodies and local 24 
drainage systems. Construction impacts will be assessed regarding the potential for erosion and 25 
sediment transport, concrete work, material handling and transport, hazardous material storage 26 
and use, shaft drilling, trenching, dewatering, and other construction-related activities that might 27 
affect water resources. 28 


Potential direct impacts to water resources from project operation will be identified as follows: 29 


• Surface Water: Changes in land use, including changes in PGIS, resulting from each 30 
project alternative will be calculated and compared to existing conditions. Based on these 31 
calculations, potential impacts to drainage systems and receiving waters from changes in 32 
flow and water quality will be qualitatively discussed. The impact analysis will assume that 33 
stormwater management will meet applicable City of Seattle Stormwater Code and 34 
Stormwater Manual design guidance, but the analysis will not include identification and/or 35 
recommendation of facilities by the EIS team. The analysis will be coordinated with the 36 
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Ecosystem Resources team regarding potential channel erosion and other potential impacts 1 
associated with streams, lakes, and wetlands affected by the proposed project. A brief 2 
description of how the project is designed to account for climate change resilience from 3 
flooding and in stormwater facility design will be provided if applicable.  The analysis will 4 
also cover construction activities and their potential to impact surface water by altering the 5 
water resource or by causing flooding, erosion or through runoff from construction areas.   6 


• Shorelines: Direct impacts to shorelines, if any, will be qualitatively discussed based on 7 
potential alterations to areas within the designated shoreline area. 8 


• Floodplains/Floodways: The proposed project alternatives will be reviewed to determine if 9 
any would place fill in the 100-year floodplain/floodway and/or alter existing water body 10 
crossings in a manner that would cause flood conveyance and/or storage volume 11 
displacements within the affected reach.  12 


• Groundwater: Estimated changes in impervious surfaces and resulting effects on infiltration 13 
of surface water will be qualitatively evaluated for potential impacts to groundwater supply. 14 
Other impacts to groundwater quality will be identified based on potential alterations to 15 
groundwater flow or supply, including dewatering during construction or the placement of 16 
retaining walls, cuts or deep foundations for project facilities. 17 


6.2 Indirect Impacts 18 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 19 
time or a farther distance but are still reasonably foreseeable. Indirect impacts to receiving 20 
waters will be qualitatively evaluated through consideration of each alternative’s potential 21 
changes to land use and/or pollutant sources. For example, if the proposed project were 22 
expected to decrease vehicle use compared to the No Build Alternative, then an indirect impact 23 
would be a potential reduction in traffic-related pollutants in the watershed. Other indirect effects 24 
could result from station area developments by others (such as projects to improve access or 25 
connections to stations, or redevelopments by others to increase density in station areas), which 26 
could create new impervious surfaces as well as retrofit existing impervious surfaces with 27 
improved stormwater management facilities.  28 


6.3 Cumulative Impacts  29 


The analysis of cumulative effects will involve discussing trends related to water resources and 30 
reviewing available information about past, present, and future projects to determine the 31 
potential for cumulative impacts. 32 


7 MITIGATION MEASURES 33 


Potential risks to water resources will be controlled through project planning, design, and the 34 
application of required best management practices (BMPs) during construction and operation. 35 
Measures to avoid and minimize potential impacts of the alternatives will be incorporated as 36 
appropriate. Where impacts cannot be avoided or minimized, mitigation measures will be 37 
developed. Risks controlled by planning and design include avoidance and minimization of 38 
floodplain encroachment. Risks controlled by BMPs could include construction-related pollution 39 
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and operational effects such as pollutant transport and/or changes in runoff volumes, 1 
frequencies, and/or durations. 2 


The EIS development team will coordinate with the design consultant team to identify potential 3 
project design elements and BMPs (for review and approval by Sound Transit) that will be 4 
implemented to control potential risks to water resources. Design elements and BMPs will most 5 
likely be taken from the City of Seattle Stormwater Code and Stormwater Manual, NPDES 6 
permit program documents, and other industry guidance. 7 


Potential mitigation for direct, indirect, and/or cumulative impacts will be identified and evaluated 8 
within the study area where adverse effects would occur, such as downstream hydrologic 9 
impacts resulting from uncontrolled increases in flows, floodplain encroachment at water body 10 
crossings, or the cumulative effects of multiple construction projects occurring in an area at 11 
once. The analysis assumes that the proposed project would be expected to be controlled by 12 
permit-required BMPs and related conditions; any mitigation, if needed, would be for controls 13 
beyond that which would be normally required by applicable regulations and permit conditions. 14 
Similarly, in accordance with the Sound Transit Link Design Criteria Manual (Sound Transit, 15 
2016), low-impact design features would be incorporated where appropriate. The Low Impact 16 
Development Technical Guidance Manual for Puget Sound (Puget Sound Partnership, 2012) 17 
will also be used. Mitigation strategies will consider combined mitigation identified with other 18 
jurisdictions. 19 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 20 


Figures for the EIS section will be developed to depict the existing surface waters, 21 
floodplains/floodways, and sensitive groundwater areas within the study area. Where possible, 22 
jurisdictional and stream basin boundaries will be included on the figures.  23 


9 DOCUMENTATION 24 


A Water Resources EIS section will be prepared, detailing the information gathered on the 25 
affected environment and describing potential project effects on water resources. Exhibits will 26 
be included in a technical appendix to the EIS. 27 


Other documents may also be needed for the preferred alternative to address regulations and 28 
regarding consultations for the protection of water resources, including for consultation with the 29 
Environmental Protection Agency for sole source aquifers, and with local jurisdictions and 30 
FEMA for fill within floodplains.   31 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 32 


Data gathered on water resources will be used in the following analyses: 33 


• Ecosystem Resources  34 
• Geology and Soils 35 
• Hazardous Materials  36 
• Parks and Recreation  37 
• Land Use 38 
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 your review on those topic areas within your area of expertise. The draft Environmental
 Methodology Report is attached to this email (WSBLE_EISMethodologies_Aug2019.pdf). FTA and
 Sound Transit respectfully request that you consolidate your comments and record them in the
 attached comment form (WSBLE_EISMethodologies_Comments.xlsx).
 
Please provide comments via email by October 9, 2019. FTA and Sound Transit staff are available to
 meet with you to discuss the methodologies at your request. After receipt of comments, FTA and
 Sound Transit will revise the methodologies, as appropriate, and make the final report available.
 
Please contact me or Lauren Swift (lauren.swift@soundtransit.org or 206-398-5301) if you have any
 questions.
 
Thank you,
 
 
Erin Green
Senior Environmental Planner
Environmental Affairs and Sustainability
Sound Transit
(206) 398-5464
 
Connect with us
facebook.com/SoundTransit
twitter.com/SoundTransit

 

mailto:lauren.swift@soundtransit.org
http://www.facebook.com/SoundTransit
http://www.twitter.com/SoundTransit


From: Green, Erin
To: info@snohomishtribe.com
Cc: Swift, Lauren; Assam, Mark (FTA); Costanza, Ann
Subject: West Seattle and Ballard Link Extensions Environmental Methodologies for Review
Date: Monday, September 09, 2019 12:37:00 PM
Attachments: WSBLE_EISMethodologies_Aug2019.pdf

WSBLE_EISMethodologies_Comments.xlsx
image001.png

Dear Chair Evans:
 
In February 2019, the Federal Transit Administration (FTA) and Sound Transit invited you to
 participate in the environmental review process for the Sound Transit West Seattle and Ballard Link
 Extensions project, consistent with the provisions of 23 United States Code 139 and 23 Code of
 Federal Regulations 771.111. Scoping was completed on April 2, 2019, and in May, the Sound
 Transit Board, in coordination with FTA, identified alternatives to study in an Environmental Impact
 Statement (EIS). This fall, the Sound Transit Board and FTA plan to identify if other alternatives
 suggested during the scoping process will be studied in the EIS.
 
At this time, FTA and Sound Transit invite you to review the methodologies proposed for
 environmental analysis in the EIS. The EIS is being prepared as a combined National Environmental
 Policy Act and State Environmental Policy Act document, and will include the following topic areas:
 

·         Acquisitions, Displacements, and Relocations
·         Air Quality
·         Economics
·         Ecosystem Resources
·         Electromagnetic Fields
·         Energy
·         Environmental Justice
·         Geology and Soils
·         Hazardous Materials
·         Historic and Archaeological Resources
·         Land Use
·         Noise and Vibration
·         Park and Recreational Resources
·         Public Services
·         Section 4(f)
·         Section 6(f) and Resource Conservation Office
·         Social Resources, Community Facilities, and Neighborhoods
·         Transportation
·         Utilities
·         Visual and Aesthetic Resources
·         Water Resources

 
The proposed technical methodologies address these topics areas. FTA and Sound Transit request

mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=SOUNDTRANSIT.ONMICROSOFT.COM-58047-ERIN.GREEN@SOUNDTRANSIT.ORG832
mailto:info@snohomishtribe.com
mailto:lauren.swift@soundtransit.org
mailto:Mark.Assam@dot.gov
mailto:acostanza@anchorqea.com
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West Seattle and Ballard Link Extensions 


Page 1 | AE 0036-17 | Sound Transit Environmental Methodology Report Introduction August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


1 HOW TO USE THIS DOCUMENT 1 


This Environmental Methodology Report is a compilation of the various Technical Analysis 2 
Methodology Memoranda that have been prepared for the Sound Transit West Seattle and 3 
Ballard Link Extensions project. The Federal Transit Administration (FTA) and Sound Transit 4 
invite cooperating and participating agencies to review the technical analysis methodologies that 5 
are within each agency’s area of expertise. To facilitate navigation within this compilation 6 
document, each technical analysis methodology memorandum is bookmarked on the left. FTA 7 
and Sound Transit request that agencies consolidate comments and record them in the 8 
comment form provided. Consolidated comments are to be provided via email to 9 
mark.assam@dot.gov and lauren.swift@soundtransit.org. After receipt of comments, FTA and 10 
Sound Transit will revise the methodology memoranda as appropriate and make the final report 11 
available. 12 


2 INTRODUCTION 13 


The enclosed Technical Analysis Methodology Memoranda have been prepared for the Sound 14 
Transit West Seattle and Ballard Link Extensions project. All resources will reference pertinent 15 
and influencing resource sections as appropriate to allow readers to understand associated and 16 
overlapping areas of effect. 17 


FTA and Sound Transit are beginning an environmental review process for the West Seattle 18 
and Ballard Link Extensions project, which will expand Link light rail transit service from 19 
downtown Seattle to West Seattle’s Alaska Junction neighborhood, and to Ballard’s Market 20 
Street area. The project corridor is approximately 11.8 miles long and is part of the Sound 21 
Transit 3 Plan (ST3) of regional transit system investments, approved for funding by voters in 22 
the region in 2016.   23 


This process is in compliance with the National Environmental Policy Act (NEPA) and the 24 
Washington State Environmental Policy Act (SEPA). As such, all technical analysis 25 
methodologies attached have been prepared to address both NEPA and SEPA environmental 26 
review processes. FTA , as the federal lead agency under NEPA, with Sound Transit as the 27 
state lead agency under SEPA, have determined that the West Seattle and Ballard Link 28 
Extensions project might have adverse environmental impacts. To satisfy both NEPA and SEPA 29 
requirements, the agencies are preparing a combined NEPA/SEPA environmental impact 30 
statement (EIS) for the West Seattle and Ballard Link Extensions project. 31 


The following technical analysis methodologies are attached: 32 


 Acquisitions, Displacements, and Relocations 33 
 Air Quality  34 
 Economics  35 
 Ecosystem Resources  36 
 Electromagnetic Fields  37 
 Energy 38 
 Environmental Justice  39 
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 Geology and Soils 1 
 Hazardous Materials  2 
 Historic and Archaeological Resources  3 
 Land Use  4 
 Noise and Vibration 5 
 Park and Recreational Resources  6 
 Public Services 7 
 Section 4(f)  8 
 Section 6(f) and Resource Conservation Office 9 
 Social Resources, Community Facilities, and Neighborhoods 10 
 Transportation 11 
 Utilities  12 
 Visual and Aesthetic Resources  13 
 Water Resources 14 


3 STUDY AREA 15 


The study area along the proposed alternatives will vary according to the potential range of 16 
effects for each particular resource.  17 


4 ALTERNATIVES 18 


In May 2019, FTA and Sound Transit identified alternatives to study in the EIS. These 19 
alternatives are shown in Figure 4-1 This fall, FTA and Sound Transit plan to identify if other 20 
alternatives suggested during the scoping process will be studied in the EIS.  21 


The EIS will also evaluate a No Build Alternative. The No Build alternative will include projects 22 
identified as having funding for final design or construction and having approved NEPA or SEPA 23 
documentation.  24 


5 RELEVANT RESOURCES FOR ALL STUDIES 25 


The following regulations, rules and guidelines will be considered in the environmental analyses: 26 


 The National Environmental Policy Act (NEPA), 42 USC 4321 27 


 Council on Environmental Quality (CEQ) NEPA Regulations, 40 CFR 1501-1508 28 


 The Federal Transit Administration’s (FTA’s) NEPA regulations (23 CFR 771) and guidelines  29 


 FAST Act 30 


 The State Environmental Policy Act (SEPA) and rules for implementing SEPA, Chapter 197-31 
11 of the Washington Administrative Code (WAC), in accordance with Revised Code of 32 
Washington (RCW) 43.21 C and RCW 43.21C.030 33 


  34 
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 Washington State Growth Management Act (GMA) (Revised Code of Washington [RCW] 1 
36.70A) 2 


 Sound Transit SEPA Rules (Board Resolution No. R2018-17) 3 


 City of Seattle environmental policies, particularly Seattle Municipal Code (SMC), 4 
Chapter 25.05-– Environmental Policies and Procedures, and land use and zoning 5 
regulations 6 


 Sound Transit 3, the Regional Transit System Plan for Central Puget Sound (Sound Transit, 7 
2016) 8 


 Sound Transit Environmental Policy (Board Resolution No. R2004-06) 9 


 Sound Transit Sustainability Initiative (Board Resolution No. R2007-12) 10 


 Sound Transit Executive Order No. 1 Establishing a Sustainability Initiative for Sound 11 
Transit. (2007)  12 


In addition, each technical analysis methodology describes relevant reference materials and 13 
regulations specific to the resource being addressed. As a general rule, a list of relevant 14 
regulations is not included in the EIS sections, and regulations are discussed in the EIS sections 15 
only when the regulation is the subject of discussion (for instance, land use zoning or local noise 16 
codes) or when providing compliance with a regulation other than NEPA or SEPA (such as 17 
Section 4(f), Section 106, Environmental Justice Executive Orders, or the Endangered Species 18 
Act). Other regulations can be described in the supporting documentation and appendices as 19 
necessary. Resource analyses will also use applicable information from previous studies that 20 
have been conducted near the alternatives as well as past Sound Transit environmental 21 
documents. These documents are noted in the technical analysis methodologies where 22 
applicable.   23 
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 1 


Figure 4-1. Proposed Draft EIS Alternatives 2 
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1 INTRODUCTION 1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts of property acquisitions and displacements for the West Seattle and Ballard 3 
Link Extensions project Environmental Impact Statement (EIS). The acquisitions section of the 4 
EIS will describe the property acquisitions and displacements and will present measures to 5 
mitigate potential impacts. 6 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 7 


In addition to the relevant regulations considered in all environmental analyses, the following will 8 
be considered: 9 


• Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970: 10 
The Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 11 
(Code of Federal Regulations [CFR] Title 49, Part 24), as amended, is a federal 12 
requirement. The act and its amendments provide guidance on how federal agencies, or 13 
agencies receiving federal financial assistance for a project, will compensate for impacts on 14 
property owners or tenants who need to relocate if they are displaced by a project.  15 


• Central Puget Sound Regional Transit’s Real Property Acquisition and Relocation 16 
Policy, Procedures, and Guidelines: Sound Transit adopted the Real Property Acquisition 17 
and Relocation Policy, Procedures, and Guidelines to guide its compliance with Chapter 18 
8.26 Revised Code of Washington and Chapter 468-100 Washington Administrative Code. 19 
Property acquisition will meet these laws and policies so that property owners are treated 20 
uniformly and equitably (Sound Transit, 2013). 21 


3 DATA NEEDS AND SOURCES 22 


Affected parcels and the type of property acquisition will be identified by the project design team 23 
and provided to the EIS team for summary in the EIS. Data will be provided in Microsoft Excel 24 
and/or GIS data layer formats. Information summarized or obtained for the following sections 25 
will be used in this section: 26 


• Land Use 27 
• Social Resources, Community Facilities and Neighborhoods  28 
•  Environmental Justice 29 
• Public Services 30 
• Utilities 31 
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4 STUDY AREA AND AREA OF EFFECT 1 


The study area for the property acquisitions impacts analysis will include the local jurisdictions 2 
and possibly the broader region for discussion of relocation opportunities and vacancy trends. 3 
The area of effect will be limited to the properties that are anticipated to require full or partial 4 
acquisition for each alternative evaluated. This includes above or below-ground easements and 5 
temporary construction easements, to the extent that they are known. 6 


5 AFFECTED ENVIRONMENT 7 


The affected environment is the land uses in the study area with a reference to the more 8 
detailed characterization in the Land Use chapter.   9 


6 ENVIRONMENTAL IMPACTS ANALYSIS 10 


The analysis will assess the potential direct, indirect, and cumulative property acquisition 11 
impacts of the project alternatives, including the No Build alternative. The impacts of the project 12 
will be generally described for the estimated number of affected parcels and estimated 13 
displacements for the following categories: 14 


• Residential units: includes buildings designated for permanent housing, including single-15 
family and multi-family buildings 16 


• Business units: includes retail, office, industrial, or any other type of commercial property 17 


• Institutional: includes government facilities, such as schools, maintenance buildings, or 18 
public utility properties 19 


Impacts to properties that may provide non-traditional housing (motels, temporary shelters) will 20 
be discussed qualitatively. 21 


Impacts to public right-of-way will be disclosed in a general manner but will not be quantified. 22 
Any future limitations to development in public right-of-way will be also be discussed in a 23 
general manner. 24 


6.1 Direct Impacts 25 


The direct impacts of the project will be primarily estimated using parcel data and ownership 26 
information from King County, other geographic information system data, conceptual design 27 
drawings, and field reconnaissance. Sound Transit will estimate partial and full acquisitions for 28 
each alignment and station alternative based on conceptual or preliminary design information. 29 
These estimates will consider property needed for related facilities, as known, such as power 30 
substations, major stormwater facilities, and areas that could be used for construction staging, 31 
maintenance and emergency access easements, or other elements.  Information on partial and 32 
full acquisitions will be used to determine the total number of affected parcels and the number of 33 
displacements but will not be reported in the EIS.  34 
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The estimated number of affected parcels will be identified by segment (if applicable) and 1 
alternative in the EIS section. Affected parcels includes both partial and full acquisitions and are 2 
presented together as a combined single number.. Potentially acquired parcels will be further 3 
evaluated based on field investigations to identify parcel access impacts not readily identified 4 
through mapping. The impacts analysis will also identify the number of businesses, 5 
public/institutional facilities, and residential units that would be displaced by segment (if 6 
applicable) and alternative, based on information available in assessor data and field verification 7 
when possible. The affected parcel and displacement information will be summarized in a table 8 
as appropriate. The EIS text can characterize the main features of the acquisitions and 9 
displacements as necessary. This analysis will emphasize and make clear the preliminary 10 
nature of the acquisition and displacement numbers and that these quantities will be refined as 11 
the project design and property acquisition process advance. Final determinations of right-of-12 
way needs by parcel will not be made until after the Final EIS is complete and final design 13 
information is available. 14 


The analysis will also include a market-based review of available properties in the vicinity and 15 
regionally to identify the types of properties that might accommodate displaced businesses and 16 
residents. The assessment will consider availability by general type of use affected and in terms 17 
of the market’s balance of supply versus demand. Although individual property needs will not be 18 
assessed, the assessment will identify potential acquisitions that might have unusual use or site 19 
requirements. 20 


6.2 Indirect Impacts 21 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 22 
time or a farther distance but are still reasonably foreseeable. The potential for indirect property 23 
acquisitions and displacements due to project acquisitions and re-development projects by 24 
others will be addressed qualitatively.  25 


6.3 Cumulative Impacts 26 


If other recent past, current, or future projects with acquisitions or displacements are nearby, or 27 
if the project is displacing a use that has been relocated or altered due to previous projects, 28 
cumulative effects may be present. The analysis will review available information about past or 29 
current projects and the location of other proposals in the vicinity to determine the potential for 30 
cumulative impacts. The list of cumulative projects will be included as an appendix to the EIS. 31 


7 RELOCATION OPPORTUNITIES 32 


The analysis will also include a market-based review of available properties in the vicinity and 33 
regionally to determine the types of properties that might be used for relocating displaced uses. 34 
The assessment will consider availability by general type of use affected and in terms of the 35 
project’s displacements and the market’s balance of supply versus demand. Although individual 36 
property needs will not be assessed, the assessment will identify displaced properties with 37 
unique use or site requirements. 38 
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8 SOUND TRANSIT ACQUISITION AND RELOCATION 1 


POLICY SUMMARY 2 


This section will summarize Sound Transits acquisition and relocation requirements and 3 
policies, which are accepted as part of the project definition. These include the Federal Uniform 4 
Real Property Acquisition and Relocation Act, as amended and Sound Transit’s Real Property 5 
Acquisitions and Relocation Policy, Procedures and Guidelines (Revision 4, Sound Transit, 6 
2017).  Sound Transit’s Property Acquisition and Non-Residential Relocation Handbook (Sound 7 
Transit, 2014a) and Property Acquisition and Residential Relocation Handbook (Sound Transit, 8 
2014b) outline compensation and acquisition procedures in layman’s terms will be referenced 9 
as additional information. 10 


Any removal of designated low-income or affordable housing must comply with the applicable 11 
local jurisdictional policies and regulations for replacing such housing, although such impacts 12 
will be discussed in more detail under the Social Resources, Community Facilities and 13 
Neighborhoods section and Environmental Justice section. 14 


The types of assistance available to displaced residents and businesses will be described, 15 
including eligible compensation, relocation, and other assistance requirements.  16 


9 MITIGATION MEASURES 17 


Mitigation measures will be identified for property acquisition and displacement impacts. Design 18 
changes and alignment shifts, where appropriate, will be considered to minimize displacements. 19 
The mitigation discussion will refer to Sound Transit’s acquisition and relocation requirements 20 
and policies section as part of the project definition and not considered as a mitigation measure.   21 


10 PROPOSED FIGURES, MAPS, OR DATABASES 22 


The EIS will include an appendix of affected parcels with a table listing potential property 23 
acquisitions and maps showing those acquisitions for each project alternative alignment, station, 24 
and facility location.. The maps and tables will identify affected parcels by parcel number and 25 
address but will not differentiate between potentially full or partial acquisitions.  26 


11 DOCUMENTATION 27 


For this resource, the following documentation will be developed: 28 


• An EIS section 29 
• An appendix as described above.   30 
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12 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 1 


Data gathered on property acquisitions, displacements, and relocations will be used in the 2 
following analyses: 3 


• Land Use 4 
• Economics 5 
• Social Resources, Community Facilities, and Neighborhoods 6 
• Noise and Vibration 7 
• Visual and Aesthetic Resources 8 
• Hazardous Materials  9 
• Public Services 10 
• Historic and Archaeological Resources 11 
• Park and Recreational Resources 12 
• Section 4(f) 13 
• Section 6(f), and Recreation and Conservation Office (RCO) 14 
• Environmental Justice 15 


13 REFERENCES 16 


Sound Transit. 2013. Real Estate Property Acquisition and Relocation Policy, Procedures, and 17 
Guidelines. Resolution #R98-20-1. Adopted in 1998, updated in March 2013. 18 


Sound Transit. 2014a. Property Acquisition and Non-Residential Relocation Handbook. October 19 
2014. http://www.soundtransit.org/Documents/pdf/projects/Prop%20Acq%20and%20Non-20 
Res%20Relo%20Hndbk%2012-2013.pdf.  21 


Sound Transit. 2014b. Property Acquisition and Residential Relocation Handbook. October 22 
2014.http://www.soundtransit.org/Documents/pdf/projects/Prop%20Acq%20and%20Res%20Rel23 
o%20Hndbk%2012-2013.pdf.  24 
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1 INTRODUCTION 1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts to air quality, including greenhouse gas (GHG) emissions, for the West 3 
Seattle and Ballard Link Extensions project Environmental Impact Statement (EIS). The air 4 
quality section of the EIS will address the air quality impacts of the project alternatives, 5 
discussing the following elements, and present potential mitigation measures for impacts, if 6 
needed: 7 


• Existing air quality conditions in areas potentially affected by the project alternatives 8 
• Methodology used in the analysis 9 
• Impacts of the alternatives (direct, indirect, and cumulative) 10 
• Potential mitigation measures (if required) 11 


The EIS section will be supported by detailed data and calculations included in either a technical 12 
appendix in the EIS or a technical memorandum on file with Sound Transit. The air quality 13 
analysis will address compliance with applicable federal, state, and local regulatory 14 
requirements based on the air quality classification within the project area, governing 15 
regulations for transportation projects of this type, and the types of pollutants emitted from 16 
construction and operational activities from the project and their effects on the existing 17 
environment. In addition, reviewing agencies have specific policies, protocols, and guidance 18 
documents that are relevant when evaluating air quality project impacts.  19 


The following summarizes the requirements of the air quality analysis, separated into three 20 
criteria areas. The sections that follow address each of these criteria individually. 21 


• The impacts of emissions generated from Project operation for the No Build and build 22 
alternatives will be addressed qualitatively, for areas in attainment for all criteria air 23 
pollutants.  24 


• The impacts from mobile source air toxics (MSATs) will be addressed following Federal 25 
Highway Administration (FHWA) guidance based on project implications on traffic volumes 26 
and potential mitigation. 27 


• The impacts on air quality during construction will be assessed qualitatively based on the 28 
expected construction activities and potential mitigation. 29 


• GHG emissions during construction and operations will be addressed quantitatively and the 30 
impacts of project operation on climate change assessed based on project implications on 31 
traffic volumes and potential mitigation. 32 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 33 


In addition to the relevant regulations considered for all environmental analyses, the following 34 
federal, state, and local laws, regulations, guidance, and policies are applicable to the air quality 35 
analysis for this project and will also be considered: 36 
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• Clean Air Act (42 United States Code [USC] 7401)   1 


• Code of Federal Regulations (CFR) Title 40, Section 50 (40 CFR 50), U.S. Environmental 2 
Protection Agency (USEPA), National Primary and Secondary Air Quality Standards  3 


• 40 CFR 86, Control of Emissions from New and In-Use Highway Vehicles and Engines 4 


• 40 CFR 93, Determining Conformity of Federal Actions to State or Federal Implementation 5 
Plans  6 


• Washington Clean Air Act (Revised Code of Washington [RCW] 70.94) 7 


• Chapter 173-420 Washington Administrative Code (WAC), Conformity of Transportation 8 
Activities to Air Quality Implementation Plans 9 


• FHWA, Updated Interim Guidance on Mobile Source Air Toxic Analysis in National 10 
Environmental Policy Act (NEPA) Documents, 2016 11 


• Federal Transit Administration (FTA), Air Quality Conformity Guidance, 2016  12 


• FTA, Greenhouse Gas Emissions from Transit Projects. Programmatic Assessment, 2017 13 


• Puget Sound Clean Air Agency (PSCAA) Regulation I, Article 9, Section 15, Fugitive Dust 14 
Control Measures  15 


• Puget Sound Regional Council (PSRC), Transportation 2040; Appendix E, Air Quality 16 
Conformity, 2018 17 


• USEPA, [Motor Vehicle Emission Simulator] MOVES 2014 Policy Guidance, 2014 18 


•  [Washington State Department of Transportation] WSDOT Guidance – Project Level 19 
Greenhouse Gas Evaluations under NEPA and State Environmental Policy Act (SEPA), 20 
2018 21 


• American Public Transportation Association (APTA) Recommended Practice for Quantifying 22 
Greenhouse Gas Emissions from Transit, 2009  23 


3 DATA NEEDS AND SOURCES 24 


The air quality and greenhouse gas analyses will use the data from the following EIS sections 25 
for the existing year and future transportation design year conditions (design year is assumed to 26 
be year 2042 for air quality analysis purposes). The analysis will draw on the forecasts for the 27 
No Build alternative and the build alternatives that are being developed as part of the EIS’s 28 
transportation analysis. 29 







West Seattle and Ballard Link Extensions 


Page 3 | AE 0036-17 | Air Quality Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


3.1 Transportation Data 1 


• Average daily vehicle miles traveled (VMT), daily vehicle hours traveled (VHT), and annual 2 
average daily traffic (AADT) for the project study area and the regional study area, 3 
summarized by roadway type (specific link data may be required for major arterials) 4 


• Project-specific information from the design team, including miles of light rail, number of 5 
stations, supporting infrastructure (such as bus layover, parking, and maintenance facilities), 6 
and estimated daily and annual ridership 7 


3.2 Energy Data 8 


• Source(s) of energy for utility providing electricity to the project, for example: percent of 9 
renewable energy generation. Sound Transit and PSE have entered into an agreement that 10 
all PSE electricity accounts related to the operations of Link light be sourced solely from 11 
renewable wind power via PSEs Green Direct program (see Board Motion No. M2017-11). 12 
Seattle City Light has maintained that it has a carbon neutral status1.  13 


• Energy use by existing similar Sound Transit facilities in the Puget Sound Region, such as 14 
light rail trains, stations, maintenance facilities and parking garages, requested from Sound 15 
Transit Maintenance Information 16 


• Maintenance schedule and anticipated activities associated with maintenance for the 17 
project. This includes schedule, type of equipment, general maintenance activities, and 18 
sequencing.  19 


3.3 Construction Information 20 


• Construction timeframe and sequencing 21 
• Anticipated type and number of equipment used for construction 22 
• Raw material use and placement 23 


4 STUDY AREA AND AREA OF EFFECT 24 


The project is expected to decrease regional VMT and associated emissions of air pollutants, 25 
resulting in an overall air quality benefit.  The study area for air quality and GHG includes areas 26 
likely to be affected by changes in pollutant levels because of changes in traffic conditions 27 
resulting from the build alternatives.  The study area will generally be the same as the regional 28 
study area used in the transportation analysis.  29 


5 AFFECTED ENVIRONMENT 30 


The EIS will discuss the air quality and GHG regulatory environment of the Puget Sound region 31 
and trends in the monitored ambient criteria pollutant concentration data. The regional air quality 32 
                                                 
 
1 http://www.seattle.gov/light/greenest/cleanhydro.asp. Accessed July 2018 



http://www.seattle.gov/light/greenest/cleanhydro.asp
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and meteorological data required for the analysis will be obtained from representative (PSCAA) 1 
or Washington Department of Ecology (Ecology) stations. 2 


On a regional scale, the focus of the air quality analysis will encompass a wider range of 3 
pollutants. The following scenarios will be considered for the local and regional analysis: 4 


• Existing conditions (2019) 5 
• Interim year (2032) 6 


This project would be located in an area designated as attainment for all criteria air pollutants. 7 
Criteria air pollutants are carbon monoxide (CO), nitrogen dioxide (NO2), particulate matter 8 
(includes coarse particulate matter [PM10] and fine particulate matter [PM2.5]), ozone, sulfur 9 
dioxide (SO2) and lead.  10 


6 ENVIRONMENTAL IMPACT ANALYSIS  11 


6.1 Direct Impacts 12 


6.1.1 Long-Term  13 


6.1.1.1 Criteria Pollutants 14 


An analysis of potential effects associated with emissions of criteria air pollutants resulting from 15 
operations of the project No Build and build alternatives will be conducted qualitatively. As noted 16 
in the Study Area and Area of Effect section, the project is anticipated to have an overall benefit 17 
to air quality in the region. In addition, FTA guidance (2016) notes if a project is in an attainment 18 
area for all transportation related pollutants and the area is not on the verge of falling into 19 
nonattainment, then the environmental documentation will state that impacts to air quality is not 20 
a concern for this project. However, the anticipated AADT and VMT for the No Build and build 21 
alternatives will be presented to show how the project would affect traffic volumes in the region. 22 


6.1.1.2 Mobile Source Air Toxics  23 


Mobile source air toxic emissions generated from traffic in the project study area will be 24 
addressed following FHWA guidance (FHWA, 2016). The increase in AADT from the project No 25 
Build alternative to the build alternatives will be used to determine if a qualitative or quantitative 26 
analysis would be required. If the increase in AADT from the No Build to the build alternatives 27 
estimated to be less than the FHWA threshold of 140,000 AADT by the transportation forecast 28 
year, that would trigger a qualitative analysis. If a qualitative analysis is provided the EIS will 29 
consider using Prototype Language for Qualitative Project-Level MSAT Analysis in the FHWA 30 
guidance, as appropriate. If review of the traffic data indicates that the threshold would be 31 
exceeded for any of the build alternatives, a quantitative analysis will be performed following 32 
FTA and FHWA guidance (FHWA, 2016).  33 


6.1.1.3 Greenhouse Gases 34 


Changes in carbon dioxide equivalent (CO2e) emissions resulting from the project alternatives 35 
will be calculated for the operational and construction phases of the project. The current 36 
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approved version of the USEPA MOVES model for operational emissions will be used to 1 
estimate GHG emission factors resulting from fossil fuel consumption. The USEPA MOVES 2 
model will estimate overall fuel consumption factors based on national defaults and area-3 
specific information for King County. The embodied GHG associated with producing fuel will 4 
be calculated using the FHWA fuel cycle factor (i.e., 0.27). The direct benefits of the 5 
reduction in VMT will also be quantified. The operational GHG analysis will be conducted using 6 
traffic data from the regional travel demand model which includes vehicle volumes derived for 7 
each facility segment, producing VMT per roadway link.  8 


The GHG emissions from energy (e.g., electricity or natural gas) used by the operating project 9 
will also be calculated, including power for the light rail, as well as fixed facilities such as 10 
stations and transit centers. As noted under Data Needs and Sources, Seattle City Light is a carbon 11 
neutral utility; therefore, GHG generated by energy used to power the light rail and stations should be 12 
offset per Seattle City Light policy. 13 


6.1.2 Construction 14 


To evaluate the potential effects during project-related construction, qualitative analysis will be 15 
conducted of potential effects associated with the following: 16 


• Emissions from dust-generating activities 17 
• Operation of heavy-duty diesel equipment 18 
• Trucking activities within major construction areas (including staging areas) 19 


 20 
The construction analysis will quantify GHG emissions in terms of CO2e. Project-level 21 
construction emissions of GHG generated by construction activity for the project will be 22 
estimated using the FTA Transit Greenhouse Gas Emissions Estimator (GHG Estimator) which 23 
is recommended as the preferred model by Sound Transit Guidance (Environmental Science 24 
Associates [ESA], 2016). The model is based on the FHWA Infrastructure Carbon Estimator 25 
(ICE). Provide a brief qualitative statement of incidental GHG emissions from other minor 26 
sources such as non-revenue operations and maintenance trips, refrigerant use, and waste 27 
disposal.  28 


6.2 Conformity Determination 29 


Transportation conformity rules require that transportation projects in maintenance areas 30 
conform to the State Implementation Plan (SIP). Regional conformity is demonstrated by 31 
inclusion of the project in the PSRC long-range transportation plan (e.g., Transportation 2040) 32 
and Transportation Improvement Program (TIP), which, as a program of transportation projects, 33 
has been analyzed for conformity with the SIP. 34 


As noted in the Affected Environment section, the project is located in an area that is attainment 35 
for all criteria air pollutants. The Puget Sound region maintenance period for CO expired 36 
October 11, 2016. The USEPA confirmed the maintenance period is expired and CO 37 
transportation conformity analyses required under 40 CFR 93 no longer apply (Attachment A). 38 
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6.3 Indirect Impacts 1 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 2 
time or a farther distance but are still reasonably foreseeable. The air quality analysis will be 3 
performed using projected traffic volumes for future years. Therefore, the air quality analysis will 4 
include the indirect effects of the project and other traffic growth that would be associated with 5 
the project. Indirect effects from embodied GHG associated with producing fuel have been 6 
accounted for by using the FHWA fuel cycle factor (0.27) in the direct analysis. The GHG 7 
benefits of reduction in congestion relief and land use multiplier will be quantified using MOVES, 8 
with some inputs developed using the APTA methodology (APTA, 2009) as part of the direct 9 
analysis and the benefit of land use densification around stations discussed qualitatively. 10 


Indirect construction GHG emissions are also known as embodied and life cycle emissions. 11 
Both embodied and life cycle emissions will be included in the direct construction GHG 12 
methodology.   13 


6.4 Cumulative Impacts 14 


The air quality analysis evaluates projected future traffic volumes and delays that incorporate 15 
anticipated traffic growth from planned development in the project area and in the region. 16 
Therefore, the air quality analysis already includes a general discussion of the cumulative 17 
effects of the project and other traffic growth that would be associated with the project. 18 
However, this section will address past trends and anticipated future trends in air quality and 19 
greenhouse gas emissions. 20 


Additionally, a review of potential cumulative impacts during construction will be evaluated and 21 
discussed qualitatively. 22 


7 MITIGATION MEASURES 23 


Potential impacts to air quality will be controlled through project planning, design, and the 24 
application of required best management practices (BMPs) during construction and operation. 25 
Measures to avoid and minimize potential impacts of the alternatives will be incorporated as 26 
appropriate. Where impacts cannot be avoided or minimized, mitigation measures will be 27 
developed. Based on the air quality analysis, specific BMPs for reducing air quality impacts from 28 
construction activities will be discussed to address air quality impacts per PSCAA and local 29 
construction policies. The Sound Transit sustainability program will be described in the 30 
Alternatives chapter of the EIS and be referenced here.  31 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 32 


No figures, maps, or other data are proposed for the air quality EIS section. 33 


  34 
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9 DOCUMENTATION 1 


For this resource, the following documentation will be developed: 2 


• An EIS section 3 


• A technical appendix with detailed data and calculations used in the air quality analysis (may 4 
be provided as a technical memorandum on file with Sound Transit) 5 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 6 


The result from this analysis may be incorporated into the following sections:  7 


• Social, Community, and Neighborhoods 8 
• Energy 9 


11 REFERENCES 10 


American Public Transportation Association (APTA), 2009. Quantifying Greenhouse Gas 11 
Emissions from Transit. Recommended Practice. APTA CC-RP-001-09. August 2009. 12 


City of Seattle. n.d. Seattle City Light. http://www.seattle.gov/light/greenest/cleanhydro.asp. 13 
Accessed July 2018.  14 


Environmental Science Associates, 2016. Review of Transit Related Construction Phase 15 
Greenhouse Gas and Criteria Air Pollutant Emissions Estimation Methodologies. Prepared for 16 
Sound Transit. December 2016. 17 


Federal Highway Administration (FHWA). 2016. Updated Interim Guidance on Mobile Source 18 
Air Toxic Analysis in NEPA Documents. October 2016.  19 


Federal Transit Administration (FTA). 2016. Air Quality Conformity. 20 
https://www.transit.dot.gov/regulations-and-guidance/environmental-programs/air-quality-conformity. 21 
Accessed July 2018. March 2016. 22 


Federal Transit Administration (FTA), 2017. Greenhouse Gas Emissions from Transit Projects. 23 
Programmatic Assessment, January.  24 
https://www.transit.dot.gov/sites/fta.dot.gov/files/FTA_Report_No._0097.pdf. January 2017. 25 


Puget Sound Regional Council (PSRC). 2015. Transportation 2040 Update Report: Toward a 26 
Sustainable Transportation System. Appendix E, Regional Air Quality Conformity Analysis. 27 
https://www.psrc.org/sites/default/files/t2040update2014appendixe.pdf. June 2015. 28 


U.S. Environmental Protection Agency. 2012. Policy Guidance on the Use of MOVES2010 and 29 
Subsequent Minor Revisions for State Implementation Plan Development, Transportation 30 
Conformity, and Other Purposes. April 2012. 31 
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Attachment B 1 


Requirements for PM 2.5/10 Conformity  2 


(40 CFR 93.123)3 











 


 


§ 93.123 Procedures for determining localized CO, PM10, and PM2.5 1 
concentrations (hot-spot analysis). 2 


(a)CO hot-spot analysis.  3 


(1) The demonstrations required by § 93.116 (“Localized CO, PM10, and PM2.5 violations”) must 4 
be based on quantitative analysis using the applicable air quality models, data bases, and other 5 
requirements specified in 40 CFR part 51, Appendix W (Guideline on Air Quality Models). These 6 
procedures shall be used in the following cases, unless different procedures developed through 7 
the interagency consultation process required in § 93.105 and approved by the EPA Regional 8 
Administrator are used:  9 


(i) For projects in or affecting locations, areas, or categories of sites which are identified in the 10 
applicable implementation plan as sites of violation or possible violation;  11 


(ii) For projects affecting intersections that are at Level-of-Service D, E, or F, or those that will 12 
change to Level-of-Service D, E, or F because of increased traffic volumes related to the 13 
project;  14 


(iii) For any project affecting one or more of the top three intersections in the nonattainment or 15 
maintenance area with highest traffic volumes, as identified in the applicable implementation 16 
plan; and  17 


(iv) For any project affecting one or more of the top three intersections in the nonattainment or 18 
maintenance area with the worst level of service, as identified in the applicable implementation 19 
plan.  20 


(2) In cases other than those described in paragraph (a)(1) of this section, the demonstrations 21 
required by § 93.116 may be based on either:  22 


(i) Quantitative methods that represent reasonable and common professional practice; or  23 


(ii) A qualitative consideration of local factors, if this can provide a clear demonstration that the 24 
requirements of § 93.116 are met.  25 


(3) DOT, in consultation with EPA, may also choose to make a categorical hot-spot finding that 26 
(93.116(a) is met without further hot-spot analysis for any project described in paragraphs (a)(1) 27 
and (a)(2) of this section based on appropriate modeling. DOT, in consultation with EPA, may also 28 
consider the current air quality circumstances of a given CO nonattainment or maintenance area 29 
in categorical hot-spot findings for applicable FHWA or FTA projects.  30 


(b)PM10 and PM2.5hot-spot analyses.  31 


(1) The hot-spot demonstration required by § 93.116 must be based on quantitative analysis 32 
methods for the following types of projects:  33 


(i) New highway projects that have a significant number of diesel vehicles, and expanded 34 
highway projects that have a significant increase in the number of diesel vehicles;  35 


(ii) Projects affecting intersections that are at Level-of-Service D, E, or F with a significant 36 
number of diesel vehicles, or those that will change to Level-of-Service D, E, or F because of 37 
increased traffic volumes from a significant number of diesel vehicles related to the project;  38 


(iii) New bus and rail terminals and transfer points that have a significant number of diesel 39 
vehicles congregating at a single location;  40 


(iv) Expanded bus and rail terminals and transfer points that significantly increase the number 41 
of diesel vehicles congregating at a single location; and  42 



https://www.law.cornell.edu/cfr/text/40/93.116

https://www.law.cornell.edu/cfr/text/40/part-51

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=43e0ae72dfd8652d00b974777bf6a56a&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=668264c1055800c57cf53f36de624075&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=08daa2db2e632a93f539dd8ae386bca8&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=08daa2db2e632a93f539dd8ae386bca8&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=a3933d53786ccc988f8e8d14dd4df202&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=a3933d53786ccc988f8e8d14dd4df202&term_occur=2&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=3&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=2&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=4&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=696ce64456cbf5ee2c0e66909df0ce9e&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=5&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=696ce64456cbf5ee2c0e66909df0ce9e&term_occur=2&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/cfr/text/40/93.123#a_1

https://www.law.cornell.edu/cfr/text/40/93.116

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=8ee27806341ce4c623cfc0b7056984a4&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=668264c1055800c57cf53f36de624075&term_occur=2&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=c4e07f9814f108db12204e34fb6e673c&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=6&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=8ee27806341ce4c623cfc0b7056984a4&term_occur=2&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=668264c1055800c57cf53f36de624075&term_occur=3&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=696ce64456cbf5ee2c0e66909df0ce9e&term_occur=3&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=9cd1e4f867325dca37cc3d2c1b4db164&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=890d29bc93a4bf869a2f8cf5f9115856&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=665df1be27bdcb9bb3123b22b281a1bd&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/cfr/text/40/93.116

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=2c012c52a8108ca3fe3c9adae7e25e4a&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=2c012c52a8108ca3fe3c9adae7e25e4a&term_occur=2&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=8&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=7&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123





 


 


(v) Projects in or affecting locations, areas, or categories of sites which are identified in the 1 
PM10 or PM2.5 applicable implementation plan or implementation plan submission, as 2 
appropriate, as sites of violation or possible violation.  3 


(2) Where quantitative analysis methods are not available, the demonstration required by § 4 
93.116 for projects described in paragraph (b)(1) of this section must be based on a qualitative 5 
consideration of local factors.  6 


(3) DOT, in consultation with EPA, may also choose to make a categorical hot-spot finding that § 7 
93.116 is met without further hot-spot analysis for any project described in paragraph (b)(1) of this 8 
section based on appropriate modeling. DOT, in consultation with EPA, may also consider the 9 
current air quality circumstances of a given PM2.5 or PM10 nonattainment or maintenance area in 10 
categorical hot-spot findings for applicable FHWA or FTA projects.  11 


(4) The requirements for quantitative analysis contained in this paragraph (b) will not take effect 12 
until EPA releases modeling guidance on this subject and announces in the Federal Register that 13 
these requirements are in effect.  14 


(c)General requirements.  15 


(1) Estimated pollutant concentrations must be based on the total emissions burden which may 16 
result from the implementation of the project, summed together with future background 17 
concentrations. The total concentration must be estimated and analyzed at appropriate receptor 18 
locations in the area substantially affected by the project.  19 


(2) Hot-spot analyses must include the entire project, and may be performed only after the major 20 
design features which will significantly impact concentrations have been identified. The future 21 
background concentration should be estimated by multiplying current background by the ratio of 22 
future to current traffic and the ratio of future to current emission factors.  23 


(3) Hot-spot analysis assumptions must be consistent with those in the regional emissions 24 
analysis for those inputs which are required for both analyses.  25 


(4) CO, PM10, or PM2.5 mitigation or control measures shall be assumed in the hot-spot analysis 26 
only where there are written commitments from the project sponsor and/or operator to implement 27 
such measures, as required by § 93.125(a).  28 


(5) CO, PM10, and PM2.5 hot-spot analyses are not required to consider construction-related 29 
activities which cause temporary increases in emissions. Each site which is affected by 30 
construction-related activities shall be considered separately, using established “Guideline” 31 
methods. Temporary increases are defined as those which occur only during the construction 32 
phase and last five years or less at any individual site.  33 


[ 58 FR 62235, Nov. 24, 1993, as amended at 71 FR 12510, Mar. 10, 2006; 73 FR 4441, Jan. 24, 34 
2008]  35 
 36 
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1 INTRODUCTION 1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts on economic conditions for the West Seattle and Ballard Link 3 
Extensionsproject Environmental Impact Statement (EIS).  The economics section of the EIS 4 
will address the effects of the project on economic conditions in the region, including potential 5 
changes to government revenue, changes to business and employment activity as a result of 6 
property acquisition, and potential impacts to business and overall economic activity from 7 
construction spending and activities.  The section will also present options to avoid, minimize, or 8 
mitigate potential impacts. 9 


2 GUIDING REGULATIONS, PLANS, ANDPOLICIES 10 


In addition to the federal and state regulations, policies and related resources that guide a major 11 
transit project EIS, the following will be considered in the assessment of economic effects: 12 


• Title 42 USC Section 4601, Federal Uniform Relocation Assistance and Real Property 13 
Acquisition Policies Act of 1970, as amended 14 


• Transit Cooperative Research Program (TCRP) Synthesis 128, Practices for Evaluating the 15 
Economic Impacts and Benefits of Transit (TCRP 2017).  16 


• Economic Impact Case Study Tool for Transit (TCRP, 2016). 17 


3 DATA NEEDS AND SOURCES 18 


The following data will be collected to support the analysis of economic conditions: 19 


• General descriptions of the economies of the affected cities and counties, and the Puget 20 
Sound region collected from a variety of federal, state, and local sources, including the 21 
following: 22 


– U.S. Census Bureau 23 


– U.S. Bureau of Economic Analysis 24 


– U.S. Department of Energy 25 


– Washington State Office of Financial Management 26 


– Washington State Office of Trade and Economic Development 27 


– Washington State Department of Revenue 28 


– Washington State Employment Security Department, Labor Market and Economic 29 
Analysis Branch 30 


– Puget Sound Regional Council (PSRC) 31 
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• Existing and forecasted population, housing, and employment data from the PSRC, the City 1 
of Seattle, and King County.  Information will be obtained for established PSRC 2 
transportation analysis zones (TAZs). Custom geography requests can also be made to 3 
PSRC.  4 


• Locations of low-barrier providers of economic opportunities, including schools and low-5 
barrier employers such as hotels. 6 


• Assessed valuations and tax rates for properties that may be acquired as a result of the 7 
project from the King County Department of Assessments. 8 


• Taxable retail sales data from the Washington State Department of Revenue. 9 


• Business and Occupation tax data from the City of Seattle. 10 


• The Seattle Comprehensive Plan 11 


• Information about potential transportation effects of the project, including changes in 12 
parking, access, travel time, congestion, circulation, and freight movement from the 13 
transportation analysis.   14 


• Current land use, zoning, and development proposals from the land use analysis; findings 15 
on acquisitions, displacements, and relocations from the acquisitions analysis; information 16 
on tribal fisheries from the ecosystems analysis; and information about changes in air 17 
quality, visual and noise and vibration from the respective analyses. 18 


• Information about regional and local jurisdictions’ land use and community development 19 
plans considering areas within a 0.5-mile radius of stations.  20 


• Available information and publications from Sound Transit, the Transit Cooperative 21 
Research Board, the American Public Transportation Association, and others regarding the 22 
economic aspects of transit projects in North America, including transit-oriented 23 
development.    24 


• The 2007 Washington Input-Output Model Report (Revised October 2015) from the 25 
Washington State Office of Financial management.  26 


4 STUDY AREA AND AREA OF EFFECT 27 


The economic analysis considers regional and local economic conditions. The regional study 28 
area encompasses the four-county Puget Sound region (King, Kitsap, Pierce, and Snohomish), 29 
and the local study area consists of the cities within 0.5 mile of the build alternatives. The 4-30 
county regional study encompasses the economic unit for the region (used to measure regional 31 
changes to GDP, employment, etc.). The 0.5-mile buffer is the accepted area of land use 32 
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influence for transit. The area of long-term operations effects is within either of these study 1 
areas.  Long-term indirect and cumulative effects will also be determined using this study area.   2 


For short-term construction effects, the area of effect will encompass a geographic area 3 
approximately two blocks or a maximum of 1,000 feet from the edge of the anticipated 4 
construction zone along the entire alignment, including proposed stations. The 1,000-foot buffer 5 
around the construction zone is a reasonable area of influence for construction activity. Short-6 
term indirect and cumulative effects will also be determined using this study area.  7 


5 AFFECTED ENVIRONMENT 8 


The affected environment will be the existing and projected economic setting within the study 9 
area.  The analysis will identify major trends, covered in Washington State’s long-term economic 10 
forecast to 2040, as well as PSRC’s current estimates and 20-year projections of population, 11 
housing, household size, income, and employment projections for identified Forecast Analysis 12 
Zones. Major employment and designated regional planning centers (including manufacturing 13 
and industrial centers) that would be served by the project will be identified.  Issues that affect 14 
economic opportunities in the study area will be summarized from existing neighborhood plans 15 
or other reports.  To the extent that current market data are available in existing neighborhood 16 
plans, they will be incorporated in the analysis.  This information will be coordinated with the 17 
transportation, acquisitions, displacements, and relocations, and social resources, community 18 
facilities, and neighborhoods analyses. 19 


6 ENVIRONMENTAL IMPACTS ANALYSIS 20 


The impact analysis will assess the potential direct, indirect, and cumulative economic impacts 21 
of the project alternatives, including the No Build alternative. The impacts analysis is divided into 22 
long-term operation impacts and short-term construction impacts. The impacts analysis will 23 
address potential changes to the regional economy (the four counties), as well as examine city-24 
level tax revenue changes (such as effects from property acquisitions and development around 25 
transit stations), and site-specific economic characteristics within the study area and area of 26 
effect.  27 


6.1 Direct Impacts 28 


The analysis of direct impacts will include the long-term, ongoing impacts of transit operation 29 
and land acquisition on local and regional economic conditions, and the short-term impacts of 30 
construction.   31 


6.1.1 Long-term Operation 32 


The discussion of long-term direct effects will be largely tied to government revenue and 33 
estimated changes associated with business displacements related to right-of-way acquisitions. 34 
Impacts will be evaluated quantitatively, except where noted, by considering:  35 
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• The changes in property tax revenue as a result of property acquisitions, in the context of 1 
the overall tax base for the local governments and statutory limitation of the property tax in 2 
Washington State.  3 


• Business displacements and associated number of displaced employees due to property 4 
acquisition based upon the building size and the type of business activity using square-foot-5 
per-employee factors from the U.S. Department of Energy (or other planning sources). If 6 
possible, document other economic characteristics of those businesses available through 7 
planning sources.  8 


• Discuss broader changes to regional and industrial-sector level economic output resulting 9 
from potential displacement and relocation of businesses.  10 


• Changes of revenue from other taxes associated with business displacements will be 11 
qualitatively discussed.  12 


• Long-term impacts to tribal fishing will be addressed qualitatively, if potential effects to 13 
fisheries are identified.  14 


 15 
Changes in property values near the project will be addressed qualitatively.  It may be that 16 
different areas along the project corridor may experience different changes in property values 17 
depending upon their proximity to station locations.  18 


The following text should be included in this section as a footnote:  19 


“Numbers may be different than other Sound Transit reporting of project jobs supported 20 
by dollars spent on capital projects that is based on planning level budgets. Both 21 
estimates use the Washington State Input-Output Model, but may have different budget 22 
assumptions. “ 23 


6.1.2 Short-term Construction 24 


The assessment of potential construction impacts will qualitatively examine changes in the 25 
business environment due to construction-related land use and transportation effects. Impacts 26 
will be evaluated by considering: 27 


• Transportation impacts, including changes in access, parking, multimodal access, travel 28 
time, congestion, circulation, and freight movement.   29 


• Business effects related to construction activities affecting transportation, air quality, 30 
noise/vibration, and visual conditions. 31 


• Impacts to tribal fishing will be addressed if affected.  32 


Project based spending (including design, ROW, and construction) will affect the state’s 33 
economic sectors as well as the tax revenues of affected jurisdictions. The economic and tax 34 
effects of this spending will be estimated using different techniques. Direct and indirect/induced 35 
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effects on business output, jobs, and wages will be calculated using the Washington State 1 
Input-Output Model developed by the Office of Finance Management (OFM). Tax effects, 2 
primarily on construction spending and associated business income, are accounted for through 3 
the sales tax and business & occupation taxes and will be calculated using spreadsheet models.  4 


6.2 Indirect Impacts 5 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 6 
time or a farther distance but are still reasonably foreseeable. Long-term indirect impacts related 7 
to the operation of the transit facility on the communities in the study area can be positive (such 8 
as economic development in disadvantaged areas) or negative (such as congestion, parking 9 
reduction, access, visibility or other impacts that could disrupt business operations). The 10 
assessment of the potential for indirect economic impacts will consider the role of stations and 11 
other facilities where the project could alter key characteristics potentially affecting patterns of 12 
commerce and a communities’ economic functions. The indirect impacts analysis will 13 
qualitatively consider: 14 


• The potential for future development or redevelopment around stations, based in part on the 15 
results of the land use analysis for the EIS, related station area planning efforts, and 16 
information about local economic conditions and trends.  17 


• The station area planning and related transit-oriented development assessments consider 18 
factors such as the effects of new transit access and activity around station areas; land use 19 
plans and zoning; general economic and business conditions in station areas; travel benefits 20 
such as anticipated daily boardings at each station and the mode of access (walk, transit, 21 
pick-up/drop off or drive and park, for example); and other benefits such as improved access 22 
to the station area from surrounding neighborhoods as well as other infrastructure 23 
investments.  24 


• The potential for changes in property values (including rental rates, taxation) for different 25 
types of properties, depending upon their proximity to the project and station locations, and 26 
the related potential for residential or business economic displacement.  27 


• Impacts of construction on individual businesses will be assessed in instances where there 28 
is potential for unique impacts to a business or where the business itself is unique. 29 


• Changes to business production frontiers and the effects on industry sectors resulting from 30 
changes to transportation access, including roadway, rail, and water. 31 


• Impacts from displacements of businesses that act as an anchor for other businesses. 32 


• Level of accessible pedestrian connections to schools and low-barrier economic 33 
opportunities. 34 


• The potential economic displacement such as area wide changes in existing businesses, 35 
employment, dwelling units, and population in station areas. The assessment will also 36 
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consider published literature reviewing the effects of light rail transit on development 1 
patterns. 2 


• The potential changes in local jurisdiction tax collections from marginal changes in 3 
development activity as they related to the property tax, sales tax, B&O tax, and utility taxes. 4 


• Indirect economic effects related to other facilities such as operations and maintenance 5 
facilities, development and redevelopment of properties along connecting transit routes, as 6 
well as the potential disposition of surplus properties required for project construction but not 7 
permanently needed for the operation of the project, consistent with Sound Transit adopted 8 
policy. 9 


Short-term indirect economic impacts can also result from the influx of capital construction 10 
funds. These will be estimated by applying an economic multiplier from the OFM Input-Output 11 
Model Report to estimate the regional effect.  12 


6.3 Cumulative Impacts  13 


The assessment of cumulative economic effects will consider a list of past, present, and 14 
reasonably foreseeable transportation, land use, and major development projects that occur in 15 
the study area. The analysis will be qualitative and will consider the findings on cumulative 16 
effects in other topic areas including transportation and land use, including short-term 17 
construction effects and long-term operational impacts. The list of cumulative projects will be 18 
included as an appendix to the EIS.  19 


7 MITIGATION MEASURES 20 


Potential economic impacts will be controlled through project planning, design, and the 21 
application of required best management practices (BMPs) during construction and operation. 22 
Measures to avoid and minimize potential impacts of the alternatives will be incorporated as 23 
appropriate. Where impacts cannot be avoided or minimized, mitigation measures will be 24 
developed.. These measures will consider input from city and agency staff, community leaders, 25 
business leaders, and individual citizens as part of the EIS development and public involvement 26 
process.  They will reference environmental commitments and mitigation measures identified in 27 
other EIS sections, including acquisitions, displacements, and relocation; transportation; land 28 
use; visual; and other topics related to the built environment. Appropriate mitigation measures 29 
for construction and operation, such as maintaining access and minimizing impacts to 30 
businesses during construction, will be recommended should adverse economic impacts be 31 
identified. Consultation with the public outreach team will identify mitigation measures to nearby 32 
businesses, particularly during project construction.  33 


8 PROPOSED FIGURES, MAPS, OR DATABASES 34 


The following information is proposed in the Economics section of the EIS or its appendix: 35 
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• Maps of the build alternative alignments and stations with the boundaries of adjacent 1 
business districts, transportation network and linkages, and key employment centers within 2 
the study area. 3 


• Tables of current and forecast population, housing, and jobs in the study area. 4 


• Summary tables showing estimated changes in parking spaces and changes in number of 5 
employers or total employment 6 


• Tables of the changes in property tax by jurisdiction. 7 


9 DOCUMENTATION 8 


For this resource, the following documentation will be developed: 9 


• An EIS section 10 


• A technical appendix with summaries of detailed background calculations of economic 11 
impacts, including tax revenue changes, job creation, and other estimates 12 


• Model data, detailed calculations, and other input sources and analytical worksheets (to be 13 
kept on file with Sound Transit or referenced in support of the EIS chapter). 14 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 15 


Economic analysis data will be used in the following analyses: 16 


• Social Resources, Community Facilities, and Neighborhoods 17 
• Environmental Justice 18 
• Historic and Archaeological Resources 19 


11 REFERENCES 20 


TCRP Synthesis 128, Practices for Evaluating the Economic Impacts and Benefits of Transit 21 
(TCRP, 2017).  22 


Economic Impact Case Study Tool for Transit (TCRP, 2016). 23 
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1 INTRODUCTION 1 


This Ecosystem Resources Technical Analysis Methodology Memo briefly describes the 2 
methods that will be used to prepare the Ecosystem Resources element of the West Seattle and 3 
Ballard Link Extensions project Environmental Impact Statement (EIS). The ecosystems 4 
analysis will identify and document potential long term operational and short-term construction 5 
impacts to wetlands, threatened and endangered species, vegetation, wildlife habitat, wildlife, 6 
and aquatic species and habitat.  7 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 8 


In addition to the relevant regulations considered in all environmental analyses, the following will 9 
also be considered:  10 


2.1 Federal 11 


• Sections 404, 402, and 401 of the Clean Water Act (CWA) 12 


• Section 7 of the Endangered Species Act (ESA) 13 


• Magnuson-Stevens Fishery Conservation and Management Act (MSA) 14 


• Marine Mammal Protection Act 15 


• Bald and Golden Eagle Protection Act 16 


• Migratory Bird Treaty Act (MBTA) 17 


• Protection of Wetlands, Presidential Executive Order 11990 18 


• Final Rule on Compensatory Mitigation for Losses of Aquatic Resources (2008) 19 


• Corps of Engineers Wetland Delineation Manual (1987) 20 


• Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Western 21 
Mountains, Valleys, and Coast Region Version 2.0 (2010)  22 


• Coastal Zone Management Act 23 


2.2 State 24 


• Hydraulic code (Washington Administrative Code [WAC] Chapter 220-110) 25 
• Shoreline Management Act (SMA) 26 
• Protection of Wetlands, Governor’s Executive Order (EO) 89-10 27 
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• Protection of Wetlands, EO 90-04 1 
• Water Pollution Control Act, 90.48 Revised Code of Washington (RCW) 2 
• Wetland Mitigation in Washington State (Ecology et al., 2006) 3 


2.3 Local 4 


• Critical Area Ordinances (CAOs) - City of Seattle Municipal Code Chapter 25.09, 5 
Regulations for Environmentally Critical Areas  6 


• City of Seattle Municipal Code Chapter 23.60A, Seattle Shoreline Master Program 7 
Regulations 8 


• City of Seattle Municipal Code Chapter 25.11, Tree Protection 9 


• City of Seattle, Department of Construction and Inspections, Director’s Rule 16-2008, 10 
Designation of Exceptional Trees 11 


• City of Seattle Executive Order 03-05, Tree Replacement 12 


• City of Seattle, Department of Construction and Inspections, Director's Rule 13-2018, Great 13 
Blue Heron 14 


2.4 Miscellaneous 15 


• King County In-Lieu Fee Mitigation Program (King County, 2018)  16 


• Sound Transit environmental and sustainability plans and policy (Sound Transit, 2018)  17 


• Sound Transit Sustainability Plan Update (Sound Transit, 2015) 18 


• Sound Transit Stream Assessment Guidelines (Sound Transit, 2016)  19 


• Sound Transit Executive Order Number 1: Establishing a Sustainable Initiative (Sound 20 
Transit, 2007) 21 


3 DATA NEEDS AND SOURCES 22 


Data needs for this resource include information on ecosystems resources that will be affected 23 
by the construction and operation of the project, including the project footprint and mitigation 24 
sites. Data needs and sources that should be considered include: 25 


• Natural Resources Conservation Service (NRCS) Web Soil Survey maps 26 


• U.S. Fish and Wildlife Service (USFWS) National Wetland Inventory (NWI) 27 
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• USFWS List of threatened and endangered species that may occur in proposed project 1 
location (obtained for project) 2 


• National Oceanic and Atmospheric Administration (NOAA) Fisheries- Endangered Species 3 
Act species lists 4 


• Washington Department of Fish and Wildlife (WDFW) Priority Habitats and Species (PHS) 5 
data 6 


• WDFW SalmonScape data  7 


• Washington Natural Heritage Program rare plant database  8 


• Washington State Department of Ecology 303(d) listed waters information 9 


• Washington Department of Fisheries catalog of Washington streams and salmon utilization 10 
(Williams et al., 1975) 11 


• King County parcel information  12 


• City of Seattle Department of Planning and Development environmentally critical areas 13 
geographic information system (GIS) data 14 


• City of Seattle street tree inventory GIS data 15 


• Documented wetlands from other projects 16 


4 STUDY AREA AND AREA OF EFFECT 17 


The study area for ecosystem resources will vary according to the type of resource and will be 18 
measured from the project footprint and area used for construction.  19 


• Wetlands: 300 feet from project limits. 20 


• Vegetation: 200 feet from project limits and any trees of significance (as defined per 21 
jurisdiction). 22 


• Wildlife and wildlife habitat: 200 feet from project limits. Also review documented 23 
occurrences of sensitive wildlife species within 0.25 mile of the project limits (0.5 mile if 24 
higher noise sources such as blasting or pile driving are proposed).  25 


• Aquatic resources: Reconnaissance-level aquatic habitat surveys will be conducted for 26 
aquatic habitats within the City of Seattle’s Shoreline District, including the Duwamish 27 
Waterway and Salmon Bay. Reconnaissance-level aquatic habitat surveys will be conducted 28 
300 feet downstream, 100 feet upstream at each of the water body crossings, and the entire 29 
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stretch of any water body paralleling the project within 200 feet from the edge of the project 1 
limits.  The survey may extend to 300 feet upstream if channel configuration could result in 2 
stream buffers overlapping the project limits. For streams or water bodies with ESA listed 3 
species, the study area includes at least the segment of stream or water body that sound 4 
could travel in water (i.e., to first bend in the channel or where noise would dissipate to 5 
background levels). If project-related underwater sound could potentially travel further than 6 
these distances, the longer distance will be surveyed.  7 


5 AFFECTED ENVIRONMENT 8 


5.1 Field Reconnaissance Survey Methodology 9 


After collecting and reviewing existing information, the biologists will conduct a detailed field 10 
reconnaissance survey within the study area to identify and confirm ecosystem resources that 11 
could be affected by the project. Formal delineations (flagging and professional land surveying) 12 
of wetlands, ordinary high water mark (OHWM), or other resources will generally not be 13 
conducted, but may be needed on a case-by-case basis.  14 


5.1.1 Wetlands  15 


A field survey will be conducted to identify, map, and describe wetlands and other waters within 16 
the study area. Field surveys will occur on publicly owned property (e.g., Longfellow Creek 17 
greenspace and Southwest Queen Anne greenbelt) and private properties, if accessible. 18 
Vegetation, soil, and hydrology conditions will be documented at representative locations 19 
(sample plots) using methods outlined in the U.S. Army Corp of Engineers (USACE) Wetland 20 
Delineation Manual (USACE, 1987) and the Regional Supplement to the Corps of Engineers 21 
Wetland Delineation Manual: Western Mountains, Valleys, and Coast Region Version 2.0 22 
(USACE, 2010). These sample plots will be identified in the field with labeled flagging and 23 
documented using a global positioning system (GPS) unit or survey techniques. Both wetland 24 
and upland sample plots will be documented. The wetland and upland sample plots need to be 25 
paired and within close proximity to each other. If a wetland contains multiple vegetation types 26 
(e.g., forested and scrub/shrub), at least one wetland sample plot will be located in each 27 
vegetation type. A minimum of two wetland determination data forms will be developed for each 28 
wetland and then an additional data form for each additional wetland vegetation type in the 29 
study area. Observations of existing conditions and characteristics will be recorded for each 30 
wetland and associated buffer.  31 


Wetlands will be classified according to the USFWS (Cowardin et al., 1979; FGDC 2013) and 32 
hydrogeomorphic (Brinson, 1993) classification systems and rated according to local jurisdiction 33 
critical area ordinances and the Washington State Wetland Rating System for Western 34 
Washington (Hruby, 2004) or the 2014 Update (Hruby, 2014), depending upon the affected 35 
jurisdiction.  Wetlands will be classified and rated according to local critical area requirements. 36 
Wetland functions will be evaluated through the use of the Washington State Wetland Rating 37 
System for Western Washington – 2014 Update, as well as WSDOT’s Wetland Functions 38 
Characterization Tool for Linear Projects (Null et al., 2000). 39 
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Wetland assessments will provide estimates of extent for all wetlands and other waters in the 1 
study area, including those on properties lacking access, using remote sensing and best 2 
professional judgment. Vegetation and potential wetlands for areas where rights of entry have 3 
not been obtained will be identified based on field reconnaissance from public areas; current 4 
local, state, and federal habitat maps and reports; and the examination of aerial photographs. 5 
Potential wetlands will be rated using these same sources of information. Where specific 6 
information is not known (such as the hydrologic regime), preliminary assessments will be made 7 
using available information.  8 


Those areas that appear to possess all three wetland indicators will be included in the EIS and 9 
technical report in order to provide a conservative estimate of potential impacts from each 10 
alternative.. Documented wetlands from other projects or sources will be evaluated and, where 11 
appropriate, included in the wetland findings. Each wetland identified in the study area will 12 
receive a unique identifier that will be tracked in a GIS database.  As new information is 13 
collected on project wetlands, data will be recorded in an Excel spreadsheet that will be linked 14 
to the GIS data.  Wetland names will start with the letter “W” and the next two letters will be 15 
based on the City of Seattle jurisdiction they are located in (Seattle = SE ) followed by a number 16 
reflecting the order encountered in the field (1, 2, 3, etc.). For example, Wetland WSE4 would 17 
be the fourth field-identified wetland in Seattle. 18 


5.1.2 Aquatic Species and Habitat 19 


The aquatic species and habitat assessment will focus on key habitats and aquatic features that 20 
may be impacted by the project and that are directly related to ecological functions that support 21 
aquatic ecosystems. Similar to wetlands, a detailed field reconnaissance survey will be 22 
conducted to identify, map, and describe aquatic species and habitat within public rights-of-way 23 
within the study area (e.g., Longfellow Creek riparian corridor).  These documented water 24 
bodies will be included in the EIS aquatic species and habitat findings. The descriptions will 25 
correlate with the Water Resources analysis. 26 


Sound Transit’s Stream Habitat Assessment Guidelines (Sound Transit, 2016) (Attachment A) 27 
will be used to determine the level of information that should be collected for each identified 28 
stream. In accordance with the stream habitat assessment guidelines, research and field 29 
surveys will be conducted to identify, map, and describe aquatic species and habitats within the 30 
study area. This project will utilize the Phase 1 Project approach (planning level study) to 31 
provide analysis for SEPA/NEPA and ESA coordination. Within the Phase 1 approach, the 32 
project will use Track A methods for assessing riparian vegetation effects where property 33 
access is not granted, and Track B methods on Sound Transit, WSDOT, or City of Seattle right-34 
of-way/easement areas.  General information will be collected in the field and stream OHWM 35 
will be estimated and mapped using a GPS unit if possible. Biologists will collect information 36 
about the condition of in-stream and riparian habitats and identify the OHWM of streams.   37 


Field assessment will be limited to areas accessible from public right of way, lands open to the 38 
public, and other lands where access is allowed (including private property where the property is 39 
accessible) for purposes of this survey.  Aquatic habitats outside of public rights-of-way will be 40 
identified based on field reconnaissance from public areas; current local, state, and federal 41 
habitat maps and reports; and the examination of aerial photographs.  Those areas outside of 42 
public rights-of-way and which are not open to the public or accessible that appear to be aquatic 43 
habitat will be included in the EIS findings to provide a conservative estimate of the potential 44 
impacts for each alternative.   45 
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Background information about riparian vegetation, physical in-stream habitat, biological 1 
connectivity, water quality and quantity, stream typing, and fish presence and habitat use will be 2 
collected during the pre-field review phase. Additionally, aquatic species habitat will be 3 
described, when possible and applicable, in a sub-basin context. Habitat will be assessed with 4 
the assumption that anadromous fish may one day be able to access the area even if they 5 
cannot under present conditions where no natural barriers exist.  To the extent information is 6 
currently available or can be readily ascertained in the field, downstream fish passages, 7 
including any impediments to fish passage, will be evaluated for each identified aquatic habitat.  8 
Field observations will be limited to the study area, however, available information (like the 9 
WDFW SalmonScape map) would be used to evaluate downstream fish passage to the next 10 
fish-bearing stream. 11 


Each stream identified in the study area will receive a unique identifier that will be tracked in 12 
aGIS database. As new information is collected on project streams, data will be recorded in an 13 
Excel spreadsheet that will be linked to the GIS data. If a stream already has a formal name, it 14 
will be used. Unnamed stream names will start with the letter “S” and the next two letters will be 15 
based on the City of Seattle jurisdiction they are located in (Seattle = SE) followed by the order 16 
they are encountered in the field (1, 2, 3, etc.). For example, Stream SSE2 would be the second 17 
field-identified stream in Seattle. Other types of aquatic habitat (lakes, ponds, bays, waterways, 18 
etc.) will be identified by formal name, if available, or named in a system similar to the stream 19 
naming convention described above. 20 


5.1.3 Vegetation, Wildlife, and Wildlife Habitat 21 


To establish the basis for the analysis of effects on vegetation, wildlife, and wildlife habitat, the 22 
biologists will delineate and classify land cover on aerial photographs and visit a sample of 23 
these areas within the study area (including the Shoreline Districts) during the field 24 
reconnaissance survey.  Information from Green Cities Alliance, Forterra, or other existing land 25 
cover analyses may be incorporated into the vegetation assessment if readily available. Major 26 
plant communities/habitat types will be identified and classified based on the structural 27 
categories defined in Wildlife-Habitat Relationships in Oregon and Washington (Johnson and 28 
O’Neil, 2001). Heritage and exceptional trees as defined by the City of Seattle will be noted and 29 
included in the analysis.  Invasive species populations that have been mapped by King County 30 
iMap will be included in the analysis.  31 


To support the analysis of effects on wildlife, the biologists will identify wildlife species that are 32 
associated with the land cover types in the study area, and with specific habitat elements within 33 
each cover type.  Biologists will also assess locations of known ecologically sensitive areas and 34 
important wildlife occurrences that may be sensitive to disturbance from noise or human 35 
presence. This will include review of site-specific wildlife data, including bird surveys (e.g., eBird 36 
2018). This information will be supplemented with data gathered during field visits. 37 


Washington State Department of Natural Resources (DNR) Natural Heritage Program and 38 
WDFW publications will be used to identify important habitats and the wildlife species that use 39 
them.  Vegetation data, including dominant plant species composition and relative abundance, 40 
will be gathered and classified by habitat type using field observation, aerial photographs, and 41 
pertinent literature.  Maps will be developed showing plant communities/habitat types and 42 
special features, based on the habitat delineation exercise described above.  Invasive species 43 
noted during fieldwork will be discussed qualitatively but will not be mapped. GIS data from the 44 
WDFW PHS program will be used to generate maps of the distribution of priority habitats and 45 
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species, and other key ecological features needed to analyze impacts. DNR Natural Heritage 1 
Program data will also be used to identify rare plant populations in the study area.  Sensitive 2 
information regarding the locations of proposed, candidate, and listed species and habitats will 3 
be described but not mapped to protect the integrity of this information. Threatened and 4 
endangered species and critical habitat tables will be generated using the latest data provided 5 
on the USFWS and NOAA Fisheries web sites.  6 


5.1.3.1 Great Blue Heron  7 


The City of Seattle has mapped great blue heron management areas in two greenspaces in the 8 
West Seattle segment of the project: Camp Long - Longfellow Creek Greenspace, and the West 9 
Duwamish Greenbelt. WDFW's Priority Habitat Species also documents great blue heron in the 10 
Camp Long - Longfellow Creek Greenspace and the West Duwamish Greenbelt. Presence of a 11 
heron rookery near the project corridor was confirmed in 2018. This habitat in the Longfellow 12 
Creek Greenspace and the West Duwamish Greenbelt will be resurveyed in 2019. Previously 13 
mapped areas and the results of the 2018 and 2019 surveys will be documented. Monitoring of 14 
the West Duwamish Greenbelt will be conducted annually throughout the EIS phase to confirm 15 
bird activity in the project area.  16 


5.1.3.2 Bald Eagle  17 


The City of Seattle has mapped a bald eagle management area in the West Duwamish 18 
Greenbelt. No nests were identified near the project corridor during a 2018 survey. Suitable 19 
habitat in the West Duwamish Greenbelt will be resurveyed in 2019. Previously mapped areas 20 
and the results of the 2018 and 2019 surveys will be documented. Monitoring of the West 21 
Duwamish Greenbelt will be conducted annually throughout the EIS phase to assess whether 22 
bald eagles are nesting in the greenbelt. 23 


6 ENVIRONMENTAL IMPACT ANALYSIS 24 


The impact analysis will assess the potential direct, indirect, and cumulative ecosystem impacts 25 
of the project alternatives, including the No Build alternative. The impacts analysis is divided into 26 
long term operation impacts and short-term construction impacts. The impact analysis will 27 
describe the extent, magnitude, duration, and character of impacts on ecosystem resources for 28 
each alternative.  Impacts will be quantified where appropriate and possible (e.g., area of 29 
wetland impacts).   30 


6.1 Direct Impacts 31 


Impacts on wetlands and buffers will be described based on direct impacts from both long-term 32 
effects (filling or other permanent displacement) and short-term construction-related effects 33 
(including effects associated with construction staging areas). If a contiguous wetland lies 34 
partially within the project limits, then best professional judgment will be used to determine any 35 
project effects, as defined by Wetland Mitigation in Washington State (Ecology et al., 2006), on 36 
the portion of the wetland outside of the project limits. If the remaining wetland is degraded by 37 
project construction or operation, then its acreage will be included in the impact table. The 38 
impact table will quantify the expected direct impacts on each wetland resulting from each 39 
alternative. Functional effects that extend beyond the area of direct wetland impacts will also be 40 
assessed. 41 
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Direct impacts on aquatic species habitat will be determined by evaluating the acreage of each 1 
water body and riparian buffer that would be eliminated for each alternative. Direct impacts on 2 
aquatic species will be assessed qualitatively by considering such factors as the regional 3 
significance of the resident and anadromous fish species resource, fish habitat value (such as 4 
its role as a migration corridor or spawning), degree of connectivity and loss of habitat following 5 
project implementation, overall habitat quality, and potential for enhancing or restoring aquatic 6 
habitat or connectivity.  Construction and operational impacts on aquatic species from water 7 
quality degradation, loss of habitat, and habitat degradation will also be assessed.  8 


Direct impacts on vegetation and wildlife habitat will be determined by evaluating the acreage of 9 
each major vegetation type that would be eliminated for each alternative.  Impacts will also be 10 
assessed qualitatively by considering such factors as the regional significance of the resource, 11 
wildlife habitat value (such as its role as a wildlife movement corridor), degree of fragmentation 12 
and loss of the habitat following project implementation, overall habitat quality, and the potential 13 
for enhancing or restoring unique plant communities or wildlife habitat or connectivity.  14 
Construction and operational impacts on wildlife, including disturbances from increases in 15 
human access, noise, and light, will also be assessed.  Direct impact on rare plant populations 16 
will be determined by evaluating acreage of these populations that would be eliminated for each 17 
alternative.  Additionally, the biologists will analyze the potential for the project to cause the 18 
spread of noxious or invasive plant species.    19 


Potential direct impacts to be considered for threatened and endangered species (aquatic and 20 
terrestrial) include direct mortality, disturbance and displacement effects, and loss or 21 
degradation of habitat. This could require consultations with NOAA Fisheries and USFWS under 22 
ESA Section 7 as the project approaches the Final EIS. The Biological Assessment (BA) would 23 
be prepared as the Final EIS is initiated, following the identification and/or confirmation of the 24 
preferred alternative and the results of the preliminary engineering efforts focused in the 25 
preferred alternative.  Consultation with the agencies will be coordinated through Sound 26 
Transit's ESA Coordinator throughout the environmental review process.  Information received 27 
from the existing documents, field surveys, and agency consultation could identify habitats or 28 
areas to be avoided or protected. Impact avoidance is discussed in greater detail in the 29 
Mitigation Measures section. 30 


6.2 Indirect Impacts 31 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 32 
time or farther distance but are still reasonably foreseeable.  These may include effects related 33 
to station area developments by others, such as changes in the pattern of land use, population 34 
density, or water quality through the project.  Indirect impacts may also occur through the 35 
implementation of mitigation measures for other environmental impacts, or through supporting 36 
projects that are not yet defined or considered part of the project alternatives.  Indirect impacts 37 
on ecosystem resources will be analyzed qualitatively.   38 


6.3 Cumulative Impacts  39 


The total effects of the project on ecosystem resources will be determined by combining the 40 
project’s impacts with other past, present, and reasonably foreseeable future actions.  These 41 
actions include other transportation or infrastructure projects, or other planned or pending land 42 
use actions or developments in the study area.   43 
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7 MITIGATION MEASURES 1 


Potential impacts to ecosystem resources will be controlled through project planning, design, 2 
and the application of required best management practices (BMPs) during construction and 3 
operation. Measures to avoid and minimize potential impacts of the alternatives will be 4 
incorporated as appropriate. Where impacts cannot be avoided or minimized, mitigation 5 
measures will be developed.  6 


The project will use a mitigation sequencing approach based on a hierarchy of avoiding and 7 
minimizing adverse impacts through careful design, rectifying temporary impacts, and 8 
compensating for unavoidable adverse impacts. A listing of BMPs will be developed identifying 9 
measures that could be implemented to avoid or reduce adverse impacts on ecosystem 10 
resources during construction and operation.  Potential mitigation will be identified and 11 
evaluated for project locations where adverse impacts could occur.  Advanced mitigation, 12 
mitigation banks, and in-lieu fee programs that Sound Transit could propose to use for 13 
compensatory mitigation will also be included in the review of mitigation opportunities.  14 
Mitigation measures will include specific goals and objectives and will specify monitoring criteria 15 
against which proposed mitigation measures can be compared.  Conceptual mitigation 16 
measures will be generally described in enough detail so that reviewing agencies can determine 17 
the likelihood of the proposed mitigation succeeding and meeting all stated objectives, including 18 
providing compensation for unavoidable impacts so there is no net loss of area and/or function.  19 


The final EIS will include a summary of conservation measures from the Endangered Species 20 
Act consultation with the USFWS and NOAA Fisheries. 21 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 22 


Maps of vegetation land cover, wetlands, water bodies, and high-value habitat will be prepared. 23 


9 DOCUMENTATION 24 


An Ecosystems Technical Report will be prepared with chapters covering wetland resources, 25 
aquatic resources, wildlife, and vegetation. 26 


The wetland chapter of the report will contain field data sheets and labeled photos that will be 27 
indexed on segment maps. Each photo will be catalogued with location and other basic 28 
information such as date and direction of view to assist Sound Transit in initiating preliminary 29 
consultation with the U.S. Army Corps of Engineers, Washington State Department of Ecology, 30 
and local jurisdictions for wetland permitting.  31 


The aquatic resources chapter of the report will characterize existing aquatic conditions in 32 
Duwamish Waterway and Salmon Bay (including field data sheets and photographs) and will 33 
detail elements for species and habitats of concern within the project area, including threatened 34 
and endangered species, critical habitat, and essential fish habitat (EFH) that would typically be 35 
addressed in the BA. The effects on these resources will be noted for each alternative and 36 
mapped (confidential if concerning threatened and endangered species). All official 37 
correspondence will be incorporated into an appendix.  38 
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The wildlife and vegetation chapter of the report will characterize existing terrestrial conditions 1 
and will also include species and habitats of concern, including threatened and endangered 2 
species that would typically be included in the BA. 3 


An Ecosystem Resources EIS section will be prepared summarizing the Ecosystems Technical 4 
Report. 5 


Unless required otherwise by the resource agencies, one BA will be prepared during the Final 6 
EIS for the preferred alternative only.  The BA will address species concerning both NOAA 7 
Fisheries and USFWS in one document.  The BA will follow Sound Transit’s Biological 8 
Assessment Template (current version) as well as ESA, USFWS, and NOAA requirements. The 9 
BA (if required) will summarize the proposed action, describe the habitat requirements and life 10 
history of the listed species, evaluate whether suitable habitat exists at or near the site, present 11 
information regarding the actual occurrence of listed species at or near the site, and describe 12 
potential impacts of the proposed action (construction and operation) on listed species and 13 
habitats at or near the site. Proposed conservation measures intended to avoid or reduce 14 
potential impacts on listed species will be described in enough detail to enable USFWS and 15 
NOAA Fisheries to determine whether the proposed conservation measures will likely succeed 16 
and meet all stated objectives of avoiding and minimizing potential impacts. An effects 17 
determination will be made for each species and any designated critical habitat potentially 18 
affected by the project.  19 


A separate wetland delineation report will be prepared for the preferred alternative during the 20 
Final EIS. It will include a list and map of properties that could not be delineated due to lack of 21 
property access. 22 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 23 


Data gathered on ecosystems impacts may be used in the following analyses: 24 


• Water Resources 25 
• Land Use  26 
• Visual and Aesthetic Resources  27 
• Park and Recreational Resources  28 
• Environmental Justice 29 
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SOUND TRANSIT STREAM HABITAT ASSESSMENT 
GUIDELINES 


 


1. Introduction 
Sound Transit projects often intersect with and affect streams.  To comply with local, state, and federal rules and 
regulations, Sound Transit assesses stream conditions, determines stream impacts that will occur as a result of a 
project, and mitigates those impacts as appropriate.  The analytical methodologies used and level of detail needed 
to meet these requirements depends on a variety of factors including: 1) the stage of project development and 
complexity of the project, 2) the extent to which Sound Transit has property access to streams, and 3) the 
magnitude of impact.  Less detailed information is typically collected during planning and early design stages 
such as during SEPA/NEPA environmental review and preliminary engineering because rights-of-entry are not 
granted onto privately owned properties, thus restricting access to streams. Also, at this stage, multiple alternative 
alignments may be under consideration, making more labor-intensive field investigations less feasible from the 
standpoint of cost and time.  At later stages of project development, once the project to be built is selected or final 
design is underway, more detailed analyses may be appropriate depending on access, the magnitude of potential 
impacts, and the types of environmental permits that may be necessary to construct the project.   
 
Various methodologies exist on how to approach stream assessments in Washington and no one methodology is 
required, or is applicable to all projects or to all stages of project development. In addition, Native American 
tribes with fishing rights often request specific information about the effects of a project on both existing fish use 
and potential fish use of a stream. In this context, Sound Transit seeks to achieve greater consistency in how it 
approaches the assessment of streams at various stages of project development and under various conditions. The 
purpose of this document is to establish general guidelines for applying various stream assessment methods to 
Sound Transit projects based on the most commonly used methodologies in Washington.  The information 
presented herein is for guidance only and is based on some of the most common scenarios encountered on Sound 
Transit projects.  Sound Transit recognizes that other scenarios are possible and that professional judgment will be 
necessary when considering the best approach for specific projects.  Proper application of professional judgment 
may reduce the collection of extraneous information, and reduce project effort and expense. The intent of these 
guidelines is to provide some level of consistency in Sound Transit’s approach to assessing streams so that local, 
state, and federal regulators generally know what to expect during project reviews.   
 
For the purposes of this document, project development is categorized into two phases: the initial environmental 
review and preliminary engineering phase (Phase 1) and the permitting/final design phase (Phase 2).  These are 
further described below: 
 


• Phase 1 Projects – Planning stage that includes environmental review under SEPA/NEPA and 
conceptual and preliminary design.  At this stage, various alignments or sites may initially be under 
consideration, and Sound Transit may or may not have rights-of-entry to the properties being evaluated.  
In general,  objectives at this stage of project development are to: 
1) Identify streams within the study area 
2) Characterize in-stream and riparian conditions (including fish use and barriers to fish use of the 


stream) based on readily available information and visual observations as possible 
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3) Determine potential impacts to streams for the alternative(s) under consideration during the 
environmental review process, and  


4) Identify conceptual-level mitigation opportunities for impacts to streams (aquatic and riparian 
habitats).  


Phase 1 projects may include Endangered Species Act consultation, with the overall objective of being 
able to make and support accurate effect determinations for federally listed aquatic species potentially 
occurring in affected streams.  Phase 1 of Sound Transit's project development culminates with 
completion of the NEPA/SEPA environmental review process and Sound Transit's selection of a specific 
project alternative to build. 
 


• Phase 2 Projects – Final project design stage that includes environmental permitting and detailed 
mitigation to address project-related impacts to streams. At this stage, full access is typically available for 
the project. The overall objective is to secure necessary environmental permits/approvals including but 
not limited to local critical areas permits, a Hydraulic Project Approval (HPA) from the Washington 
Department of Fish and Wildlife (WDFW), a Clean Water Act Section 404 permit from the United States 
Army Corps of Engineers (Corps), and a 401 Water Quality Certification or Coastal Zone Management 
Consistency Determination from the Washington State Department of Ecology (Ecology).  


 
Section 2 of this guidance document, Using the Stream Assessment Flowcharts, helps guide the reader in 
determining the appropriate level of data collection during the two project phases described above. To do this, a 
flowchart has been created for Phase 1 and Phase 2 projects, taking into account various project variables. The 
flowcharts and overview of how to use them are provided in Section 2. The flowcharts in Section 2 are supported 
by additional tools and more detailed information on various methodologies described in Section 3 - Data 
Collection for Key Aquatic Habitat Elements.  Both Section 2 and Section 3 are organized around five stream 
features, referred to as Key Aquatic Habitat Elements and described below.  
 
General recommendations for the appropriate use of these guidelines, as well as a discussion of their limitations, 
are provided in Section 4 - Considerations and Limitations. 
 


2. Using the Stream Assessment Flowcharts 
The flowcharts should be used to determine the appropriate data needs and level of field assessment that will be 
required for a project.  Working through the flowcharts with site specific information will require the collection of 
qualitative and/or quantitative information on various Key Aquatic Habitat Elements.  These elements are the key 
habitats and stream features that may be impacted by a project and are directly related to ecological functions that 
support a stream ecosystem.  The Key Aquatic Habitat Elements are:   
 


• riparian vegetation,  
• physical in-stream habitat,  
• biological connectivity,  
• water quality and quantity, and  
• fish presence, fish habitat use, and stream typing.   


Information would be gathered during site visits or collected using specific survey techniques.  The various 
“levels” of data collection for each Key Aquatic Habitat Element have been classified into one of three 
categories, or “Tracks”.  Tracks A, B, and C represent an increasing level of detail for data collection and 
generally correlate to the phase of the project, the extent to which access is available, and/or the magnitude of 
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stream impact. 
 


2.1 Phase I Projects 


Figure 1 on page 4 is the stream assessment flowchart for planning-level projects.  It shows the general process to 
follow when considering potential stream impacts associated with Phase 1 projects.    For all Phase 1 projects that 
include stream habitats, regardless of access or impact level, the first step is to collect background information on 
each of the Key Aquatic Habitat Elements associated with each stream in the study area.  To help guide these 
efforts, see Section 3 – Data Collection for Key Aquatic Habitat Elements. Section 3 includes more detailed 
information on specific data sources to consult when collecting this information.  The information gathered will 
help form the basis of the Existing Conditions or Affected Environment section of the environmental document 
being prepared for the project.   
 
After collecting background information, some level of data should also be collected in the field.  The data 
collected and the stream assessment methods used will vary for Phase 1 projects depending on 1) whether or not 
impacts are anticipated impact, and 2) whether or not the project team has right-of-entry to parcels that contain 
streams.    
 
If access is limited, Track A Methods should be used for each Key Aquatic Habitat Element to the extent feasible. 
Areas where access to streams is not limited include existing Sound Transit right-of-way, WSDOT right-of-way, 
or other publicly-owned rights-of-way such as parks.  In these areas, the project team should consider the 
anticipated level of impact to each Key Aquatic Habitat Element. The level of analysis required for a given Key 
Aquatic Habitat Element should be commensurate with the potential for impacts at a given site. In order to 
appropriately size the analysis, the flowchart requires consideration of whether or not impacts are expected to 
occur within the stream environment, looking in turn at each of the Key Aquatic Habitat Elements.   For Phase 1 
projects, a simple determination of either “Impact” or “No Impact” should be made for each Key Aquatic Habitat 
Element as presented in Table 1 (see page 5).  The results of this analysis will help determine the level of data 
collection and analysis appropriate for each ecological function.  If impacts are anticipated, the project study team 
should coordinate with Sound Transit environmental staff before initiating Track B data collection efforts as the 
data may already have been gathered by others or a shift in the project footprint may occur that negates the need 
to do more detailed surveys. 
 
Depending on the outcomes from using the stream assessment flowchart for Phase 1 projects, various levels of 
data collection (either Track A or Track B) will need to be conducted. For information on specific stream habitat 
assessment methods to use under Track A or Track B, refer to Section 3 – Data Collection for Key Aquatic 
Habitat Elements.  Tables 3 and 4 in that section outline pertinent assessment methods for each Key Aquatic 
Habitat Element, including detailed information on specific analysis metrics and survey methods that may be 
appropriate under Tracks A and B. 
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Table 1 Impact Classification for Phase I Projects Based on Impacts to Key Aquatic Habitats 
  Impact Classification 
Key Aquatic Habitat 
Element No Impact  Impact 


Riparian Vegetation  No clearing within riparian zone                                          
Clearing riparian vegetation,  
OR  
Removing significant trees1 


Physical In-Stream Habitat 
No in-water work or disturbance to 
bed and streambank below 
OHWM2                                  


Working in-water involving bank hardening,  
OR 
Installing fish habitat features (e.g., LWD3 or 
boulders),  
OR  
Altering substrate  


Biological Connectivity 


No installation, removal, or 
alteration of culverts, bridges, 
weirs, or other potential passage 
barriers                                                


Replacing or installing culverts, weirs, or 
bridges in non-fish bearing waters                                                               


Water Quality and Quantity 
No new stormwater discharges or 
increases in impervious surface                                                 


Adding new stormwater discharges or 
increasing impervious surface  


Fish Presence, Fish Habitat Use, 
and Stream Typing 


No in-water or riparian impacts In-water or riparian impacts occur 


1 
Significant trees should be defined using the local jurisdiction’s Critical Areas and/or Urban Forestry code sections.  If significant trees 


are not defined by local code, assume significant trees are those trees 6-inches or greater dbh (diameter breast height). 
2 OHWM – ordinary high watermark 
3 LWD – large woody debris


 


 
 


2.2 Phase 2 Projects 


Figure 2 on page 6 is the stream assessment flowchart for projects in final design.  It shows the general process to 
follow when assessing streams in greater detail for Phase 2 projects that involve stream impacts.  For Phase 2 
projects, access to all riparian areas is assumed for purposes of conducting field work using either Track B or 
Track C methods.  In the unusual event that access to all parcels is not available during Phase 2, Track A methods 
should be used to the extent feasible. 
 
Using more detailed project design drawings, the level of data collection for Phase 2 projects will vary depending 
on the severity of impacts to Key Aquatic Habitat Elements.  For each stream impact area, impacts should be 
classified as either a “Minor Impact” or “Substantial Impact”.  Table 2 on page 7 should be utilized to help 
classify potential Phase 2 project impacts on each Key Aquatic Habitat Element, based on specific project 
activities and quantification of expected impacts to each habitat element. However, it should be noted that the 
criteria may be adjusted based on the relative severity of project impacts within each project area. The project 
study team should coordinate with Sound Transit environmental staff to confirm the impact classification and 
intended data collection track before initiating data collection, as some or all of the data may already have been 
gathered by others, or a shift in alignment may occur that negates the need to do more detailed survey. 
 







 


6  PROJECT NAME   ECOSYSTEMS TECHNICAL ANALYSIS METHODOLOGY 
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Table 2 Impact Classification for Phase 2 Projects Based on Impacts to Key Aquatic Habitats 


  Impact Classification 


Key Aquatic Habitat 
Element Minor Impact  Substantial Impact 


Riparian Vegetation  


Clearing less than 5,000 square feet of 
riparian vegetation,  
OR  
Removing 1 to 5 significant treesa 


Clearing riparian vegetation in amounts 
exceeding minor impacts1                                             


Physical In-Stream Habitat 


In-water work involving bank hardening 
of <20 linear feet,  
OR 
Installing fish habitat features (e.g., 
LWD2 or boulders),  
OR  
Altering substrate < 100 square feet                                


 
In-water work exceeding thresholds for 
minor impacts,  
OR  
stream straightening (meander loss) 
OR 
Site will be used as a compensatory 
mitigation site 
                    


Biological Connectivity 
Replacing or installing culverts or weirs 
in non-fish bearing waters                                                               


Replacing or installing culverts, fishways, 
or weirs in fish-bearing waters                                                         


Water Quality and Quantity 


Adding new stormwater discharges or 
increasing impervious surface where all 
stormwater is treated and detained and 
no 303(d) listed or TMDL3 reaches                                                              


Adding new stormwater discharges or 
increasing impervious surfaces where 
discharge to  303(d)/TMDL3  reach 
occurs,  
OR  
where full treatment and detention does 
not occur                                      


Fish Presence, Fish Habitat 
Use, and Stream Typing 


Minor impacts to one or more key 
aquatic habitats listed above  


Substantial impacts to physical habitat or 
riparian vegetation aquatic habitat 
elements, OR  
project involves any changes (negative or 
positive) in fish passage conditions,  
OR   
where stream diversions/fish removal 
activities occur 


1 
Significant trees should be defined using the local jurisdiction’s Critical Areas and/or Urban Forestry code sections.  If significant trees 


are not defined by local code, assume significant trees are those trees 6-inches or greater dbh (diameter breast height). 
2 LWD – large woody debris 
3 TMDL – total maximum daily load  


Depending on the outcomes from using the stream assessment flowchart for Phase2 projects, various levels of 
data collection (either Track B or Track C) will need to be conducted for each Key Aquatic Habitat Element as 
appropriate. For information on specific stream habitat assessment methods to use under Track B or Track C, 
refer to Section 3 - Data Collection for Key Aquatic Habitat Elements. Tables 3 and 4 in that section outline 
pertinent assessment methods for each Key Aquatic Habitat Element, including detailed information on specific 
analysis metrics and survey methods that may be appropriate under Tracks B and C.  
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3. Data Collection For Key Aquatic Habitat Elements 
Once the user has taken their Phase 1 or Phase 2 project through the appropriate flowchart in Section 2, Section 3 
should be consulted to obtain more detailed information on specific data sources and stream assessment 
methodologies.  Table 3 summarizes the recommended data to be collected for streams during all stages of project 
development.  This includes background information, which should be collected in all cases, as well as field data 
collection for Tracks A, B, and C, which will depend on the anticipated level of impact to each Key Aquatic 
Habitat Element. The information in Table 3 is organized by Key Aquatic Habitat Element.  Collection and 
assessment techniques for each Key Aquatic Habitat Element are described in more detail below.  These data 
needs and assessment procedures have been selected to be generally applicable over the wide range of project 
types and permitting scenarios encountered by Sound Transit.  During project development, the recommendations 
provided below may need to be adjusted based on project-specific input from regulatory agencies and Tribal 
entities. 


3.1 Riparian Vegetation 


For detailed information on specific riparian habitat assessment techniques and methods, see the Oregon Riparian 
Assessment Framework (Clarke, 2004) or Winward (2000). A common method for estimating canopy coverage is 
presented in (Daubenmire, 1959).   
 
3.1.1 Background Information 
1) Review existing literature –Reports or data sources that may contain information for reach or sub-basin scale 
riparian conditions include:   


• The Washington State Conservation Commission Limiting Factors Analysis, organized by Water 
Resource Inventory area ( http://scc.wa.gov/directory/ or http://www.eopugetsound.org/articles/water-
resource-inventory-areas-puget-sound )     


• Information on rare plants distribution from the Washington Department of Natural Resources Natural 
Heritage Program Database at:  
http://www.dnr.wa.gov/ResearchScience/HowTo/ConservationRestoration/Pages/amp_nh_data_instructio
ns.aspx                                                  


• Local watershed analysis or stream assessment reports 
• Local Shoreline Master Program Inventory reports Shoreline Master Program Inventory reports 


http://www.ecy.wa.gov/programs/sea/shorelines/smp/citizen.html  
 


2) Review aerial photographs and any available site photos.   
• Google Earth – also view past riparian conditions using historic photos on site 
• Bing Maps – Birds Eye View feature is useful for assessing riparian conditions 
• Digital or hardcopy orthophotos 


3)  Based on the results of steps 1) and 2) above, summarize the following: 
• General vegetation type (forested, shrub, herbaceous, none (bare earth/built)),  
• Tree canopy type (deciduous, coniferous, or mixed)  
• Approximate density of vegetation types (dense or sparse),  
• Approximate width of buffer on each streambank at project site (based on aerial photos), and  
• Estimated average riparian buffer width upstream and downstream of project site. 



http://scc.wa.gov/directory/

http://www.eopugetsound.org/articles/water-resource-inventory-areas-puget-sound

http://www.eopugetsound.org/articles/water-resource-inventory-areas-puget-sound

http://www.dnr.wa.gov/ResearchScience/HowTo/ConservationRestoration/Pages/amp_nh_data_instructions.aspx

http://www.dnr.wa.gov/ResearchScience/HowTo/ConservationRestoration/Pages/amp_nh_data_instructions.aspx

http://www.ecy.wa.gov/programs/sea/shorelines/smp/citizen.html
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Table 3.  Overview of Data Collection Needs For Key Aquatic Habitat Elements  
 


Key Aquatic Habitat Element1 Background Information2  Track A3 – Limited Site Access or No Impact Track B – Site Access and Minor Impacts 
Track C – Site Access and Substantial Impacts OR 


Site to be Used as Compensatory Mitigation 


Riparian Vegetation  


1) Review existing literature                                             
2) Review aerial photographs and existing site photos 
3) Characterization should include: 


• vegetation type (i.e., forested, shrub, 
herbaceous, built, coniferous, deciduous, 
genus and species if possible),  


• relative vegetation densities  


  


1) Site visit with qualitative description of riparian 
conditions:     


• vegetation type, height, and relative density    
• width/length of riparian zone       
• presence of overhanging or fallen 


vegetation/stream cover   


• presence of invasive plant species (estimate 
percent cover if possible )     


1) Collect qualitative and quantitative field data from riparian zone including:    
• approximate height for each vegetation layer                                                                                                                                                 


• approximate tree/shrub densities                                                                                                                                                                       
• identify invasive species and observed snags/dead and down trees                                                                                                                                           
• width, length, and area of functioning riparian zone  
• stream banks vegetation type, height, and density    


• percent vegetation that covers the stream  
• qualitative evaluation of known limiting riparian factors such LWD3 or shade 


limitations   


Collect Track B data, supplemented by tree counts, GPS 
survey, or professional land survey within forested 
riparian impact area to include:                 
 


• tree species      


• tree diameters          
• estimated tree heights    
• locations of snags/dead and down                   


Physical In-Stream Habitat 


1) Review existing literature     
2) Review aerial photographs, topographic maps and 


site photos 
3) Characterization should include: 


• stream width 


• dominant in-stream sediment      
• LWD4 presence    
• channel morphology     


• streambank condition    


1) Site visit to qualitatively assess the following through 
visual observations:                


• stream width      
• LWD presence    
• general channel morphology       


• general bank condition     
• dominant stream substrate    
• relative amount of instream cover and refuge  


ALSO SEE TABLE 4 FOR MORE DETAILS 


1) Site visit to quantitatively assess the following conditions within, upstream, and 
downstream of project site: 


• wetted and OHWM5 stream width      
• LWD size, location, and type    
• channel morphology - pool, riffle, run, glide    


• bank condition - stability/armoring               
• stream substrate  - dominant/subdominant and particle distribution 


 
 
ALSO SEE TABLE 4 FOR MORE DETAILS 


Same as Track B, but specific habitat impacts or 
intended use for mitigation may require: 
 
1) Track B data collection over a wider area    
2) GPS/professional survey of habitat elements 


delineated in Track B, or  
3) detailed quantitative analysis of habitat elements 
     (e.g., bulk substrate analysis, micro-channel 


morphology) 
 
ALSO SEE TABLE 4 FOR MORE DETAILS 


Biological Connectivity 


1) Review existing literature on existing fish passage 
conditions/barriers and check the WDFW Fish 
Passage Barrier Map       


2) If no barriers are recorded online, Track B/C 
methods may be required regardless of impact level 


3) Review aerial photographs to identify potential 
barriers at site, upstream, or downstream 


4) Review topographic maps and watershed analyses 


1) Site visit to qualitatively assess the following 
information on man-made fish passage structures:        


• type/material of structure           
• approximate size/configuration of structure       
• condition of structure (i.e. wear, damage, etc.) 


1) Site visit to quantitatively assess man-made structures: 
• relative inlet and outlet elevations 


• stream channel bankfull width 
 


 2)     If necessary, conduct WDFW Level A Culvert analysis per WDFW (2009) to 
assess status as fish passage barrier.  Check with WDFW prior to conducting the 
analysis; they may already have that information, particularly if the culvert is on 
WSDOT right-of-way 


 
Same as Track B, but in some cases coordination with 
design team on conducting a WDFW Level B culvert 
analysis per WDFW (2009) may be necessary to 
accurately assess barrier status 


Water Quality and Quantity 


1) Review existing literature/databases for 
information on: 


• water quality/contaminants,      
• stream temperatures,                   


• flow  data                  
• water quality/quantity limiting factors          


1) Site visit with qualitative description of:   


• type/material of outfall/drainage structure           
• approximate size/configuration/condition of 


outfall/drainage structure       


• visual estimate of streamflow and stream velocity 
• stream temperature 
• presence of septic systems within the project area 
• Water source (stormwater, other?) 


 


No additional effort No additional effort 


Fish Presence,  
Fish Habitat Use, and 
Stream Typing 


1) Review existing literature/databases for 
information on:                        


• fish presence and fish habitat use                           


• stream typing             
• contributing basin area   
• natural/manmade barriers downstream 


If result of background information does not provide complete 
or definitive results, conduct site visit and make preliminary 
determination based on WAC 222-16-031.  Qualitatively 
assess the following: 
 


• stream width/OHWM,                                             


• flow conditions,          
• fish observations 


If result of background information does not provide complete or definitive results proceed 
with one or more of the following options, as appropriate: 
 
1)  Request government/Tribal fish use/stream typing assistance    
2)  Utilize a qualified biologist to estimate fish presence/absence based on habitat 


conditions within, upstream, and downstream of site  
Conduct reconnaissance site visit to identify natural downstream barriers   


Same as Track B, but in extraordinary circumstances, 
fish sampling by a qualified biologist may be 
appropriate6. Sampling techniques could potentially 
include: 
 


• snorkel surveys             


• minnow traps             
• electrofishing 


1 See text in Section 3 – Data Collection for Key Aquatic Habitat Elements for more specific information on each habitat element 
2 Background information should be compiled regardless of access situation or level of impacts 
3 If lack of access, the information for Track A should be collected in the field from adjacent publicly accessible properties or right of way to the extent possible/practical 
4 LWD – large woody debris 
5 OHWM – ordinary high water mark 
6 If information collected as part of Track A or Track B does not provide the required level of certainty on fish presence and stream typing, and no natural barrier exists downstream, generally assume fish presence and consult with ST environmental staff.  These activities will require a Scientific Collection Permit from WDFW, 
and in accordance with WAC 220-20-045.  Electrofishing, per requirements in WAC 220-20-045, should only be used to assess fish presence under extraordinary circumstances where such actions are pre-approved by ST (e.g., this information is tied to a permit condition or the information is crucial for design of a substantial 
design element such as road or culvert)
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3.1.2 Track A Information 
After collecting and synthesizing relevant background information on riparian vegetation conditions within the 
project area, conduct a reconnaissance-level site visit within existing Sound Transit or public right-of-
way/easement areas.  Provide qualitative description of riparian conditions including the following: 
 


• Note buffer vegetation type – e.g., forested, shrub, herbaceous, none (bare earth/built). Identify shrub 
and/or tree species if possible, including any observed invasive species. 


• Note relative buffer vegetation density  (e.g., sparse, moderately dense, dense) and approximate height of 
each vegetation layer, particularly the tree layer    


• Note observable width/length of riparian zone 
• Note extent and type of overhanging vegetation and any observed any observed LWD originating in 


riparian zone. Estimate percent overhead cover in stream thalweg. 
• Note and describe extent of vegetation overhanging stream channel, fallen vegetation 
• Qualitative evaluation of potential limiting riparian factors such (LWD or shade limitations)   


3.1.3 Track B Information 
Collect similar information as listed in Track A; however site access will allow for on-site evaluation of the 
riparian condition based on qualitative and quantitative field data gathered from within the riparian zone.  
 


• Identify shrub or tree species within the riparian zone, including any observed invasive species. 
• Estimate or measure canopy cover and ground cover within the riparian zone (Daubenmire, 1959) for 


dominant species. If measuring, use plots or intercept along a measuring tape.  
• Approximate average diameter (diameter breast height – DBH) of trees within riparian zone using 


representative measurements 
• Width and length of functioning riparian zone and  
• Riparian interaction with stream banks (e.g., overhanging vegetation, bank stabilization by roots),                      
• Measure average in-stream riparian cover in the stream thalweg using a densitometer (average riparian 


cover measured facing upstream, downstream, left bank, and right bank).  
• Observations or qualitative evaluation of reach or basin scale limiting riparian factors (such as large-scale 


LWD or shade limitations).               


3.1.4 Track C Information 
If the project involves substantial impacts to the riparian corridor, particularly forested riparian areas, it may be 
necessary to supplement the data collection efforts from above with a more accurate tree survey conducted with 
GPS survey or professional land survey. Within forested buffer impact areas, detailed survey of the following 
parameters may be appropriate: 
 


• Tree locations 
• Tree species     
• Tree diameters          
• Estimated tree heights    
• Locations of snags and dead/ down woody debris                   


3.2 Physical In-Stream Habitat  


There are literally hundreds of formal assessment protocols prepared for the evaluation of stream environments 
and habitats.  Assessment methods to assess physical in-stream habitat for Pacific Northwest streams are also 
numerous (e.g. Overton et al. 1997, Pleus and Schuett-Hames 1998, Barbour et al. 1999). In addition, several 
agencies in the region have developed their own protocols that use unique suites of channel features and channel 
feature definitions.  These protocols generally address measurement of the same in-stream habitat parameters 
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(e.g., woody debris, channel morphology, streambank condition) with varying levels of detail. In order to cover 
the range of data requirements for both Phase 1 and Phase 2 Sound Transit projects, the discussion of field 
methods (Tracks A, B and C) for an assessment of this Key Aquatic Habitat Element is focused on these in-
stream habitat parameters.  Table 4 on page 13 details the specific metrics/measurements that may be applicable 
for each parameter under Tracks A, B, and C, with recommendations for specific methods or protocols, where 
appropriate. Table 5 summarizes the methodological references noted in Table 4 for various in-stream habitat 
parameters. 
 
In addition, other authors have compared and contrasted various protocols and assessments from a nation-wide 
perspective (Somerville, 2010), with a focus on those assessments prepared for application in the Pacific 
Northwest region (Johnson et al., 2001; Stolnack et al. 2005).  These review documents are excellent sources to 
consult prior to undertaking a detailed physical habitat assessment, especially in cases where the assessment is 
focused on specific in-stream habitat parameters. 
 


3.2.1 Background Information 
1) Review existing literature on physical in-stream habitat conditions, including stream size (width), presence of 


LWD and complex habitat features, approximate stream gradient/channel morphology, stream substrate and 
sediment condition, and bank condition.  Reports that may contain information reach or sub-basin scale 
physical conditions include:   
• The Washington State Conservation Commission Limiting Factors Analysis, organized by Water 


Resource Inventory area ( http://scc.wa.gov/directory/ or http://www.eopugetsound.org/articles/water-
resource-inventory-areas-puget-sound )                                                     


• Salmon recovery plans – Puget Sound: http://www.psp.wa.gov/SR_map.php King County: 
http://www.kingcounty.gov/environment/animalsAndPlants/salmon-and-trout.aspx  


• Shoreline Master Program Inventory reports for local jurisdictions 
http://www.ecy.wa.gov/programs/sea/shorelines/smp/citizen.html  


• Williams et al. (1975) 
• Local watershed analysis or stream assessment reports 


 
2) Review aerial photographs, topographic maps, and any available site photos.   


• Google Earth – also view past stream habitat conditions using historic photos on site 
• Bing Maps – Birds Eye View feature is useful for assessing some in-stream conditions 
• Digital or hardcopy orthophotos 
• Topographic maps (LIDAR data if available) to determine stream gradients.  LIDAR data can be obtained 


from the Puget Sound LIDAR Consortium at http://pugetsoundlidar.ess.washington.edu/ 
 


3) Use the results of 1) and 2) above to describe the following in-stream habitat conditions at the site/stream 
reach to the extent feasible: 


• general horizontal and vertical channel form (stream gradient and channel morphology) including the 
presence and quality of pools and riffles and channel confinement/entrenchment  


• dominant in-stream substrates (cobble, gravel, fines, etc.) and general sediment transport dynamics 
(source, transport, or response reach),  


• presence/absence of LWD, or frequency of LWD (if available), 
• streambanks condition, including bank stability and presence of bank hardening/revetments 


3.2.2 Track A Information 
After collecting and synthesizing relevant background information on in-stream physical habitat conditions within 
the project area, conduct a site visit within existing Sound Transit or public right-of-way/easement areas.  Provide 
qualitative descriptions, based on visual observations, of on-site in-stream habitat conditions as detailed in  



http://scc.wa.gov/directory/

http://www.eopugetsound.org/articles/water-resource-inventory-areas-puget-sound

http://www.eopugetsound.org/articles/water-resource-inventory-areas-puget-sound

http://www.psp.wa.gov/SR_map.php

http://www.kingcounty.gov/environment/animalsAndPlants/salmon-and-trout.aspx

http://www.ecy.wa.gov/programs/sea/shorelines/smp/citizen.html

http://pugetsoundlidar.ess.washington.edu/
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Table 4 on the following page. The primary Channel Geomorphological Units (CGU) used for the assessment will 
likely be limited to fast/slow habitat types, as the evaluation will be based on visual observations only. 


 
3.2.3 Track B Information 
Collect similar information as listed in Track A; however site access will allow for better evaluation of in-stream 
physical habitat conditions, based on qualitative and quantitative field data gathered from within the stream. 
Information on specific recommended measurements, including appropriate references, is presented in Table 4. 
The primary Channel Geomorphological Units (CGU) used for the assessment will likely include a moderate 
detail (pools, riffles, and runs/glides at a minimum).  Pools may be further classified into the type of pool (e.g., 
lateral scour, medial scour, boulder-formed pocket pool).   


 
3.2.4 Track C Information 
If the project involves substantial impacts to in-stream habitat, particularly impacts to the stream bed, stream 
banks, or local hydraulics, or if the site is to be used for compensatory mitigation, it may be necessary to 
supplement the data collection efforts from above with more detailed measurements as listed in Table 4.  
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Table 4. Specific Metrics for Assessment of Physical In-Stream Habitat Parameters 
 


Parameter Metric/Measurement Track A – Limited Site Access and Low Impact Track B – Site Access and Moderate Impacts 
Track C– Site Access and Substantial Impacts OR Site to be Used as 
Compensatory Mitigation 


Channel Form and Profile Macrohabitat - habitat type Visual characterization of Channel Geomorphological 
Units (CGUs) into slow/fast water habitats. 


Classify and measure macrohabitat unit length using classification 
including pools, riffles, runs, and/or glides.  Depending on specific 
impacts, additional detail may be appropriate (Arend 1999). 


Same as Track B. If substantial alteration of stream hydraulics, may be useful to 
classify and measure CGUs using detailed classification system (Arend 1999). 


  Macrohabitat - pool characteristics Visual observation of water depths of slow/fast water 
habitat approximate depth. 


Measure maximum pool depths and residual pool depths.  
Classifying pools based on minimum functional pool width/depth 
(Pleus et al., 1999). 


Same as Track B 


  Stream Reach Classification N/A N/A If substantial alteration of stream hydraulics, may be useful to use existing 
geomorphic classification system to classify project reach - Montgomery and 
Buffington (1998). 


  Stream Slope  Estimate stream slope using topographic maps or 
LIDAR data if available. 


Measure using clinometer or auto-level. Same as Track B.  If substantial alteration of stream hydraulics, may be useful to 
conduct longitudinal profile study. 


  Stream Patterns Visual observation of channel patterns (e.g., sinuous 
versus straight channel). 


Visual observation of channel patterns (e.g., sinuous versus straight 
channel). 


Same as Track B. If substantial alteration of stream hydraulics, may be useful to 
measure meander length, radius of curvature, sinuosity, and meander belt width. 


  Confinement Visual assessment of channel confinement and 
entrenchment. 


Measure channel confinement/entrenchment. The entrenchment ratio 
is the ratio of the width of the flood-prone area to the surface width of 
the bankfull channel.  The flood-prone area width is measured at the 
elevation that corresponds to twice the maximum depth of the 
bankfull channel.    


Same as Track B. If substantial alteration of stream hydraulics, may be useful to 
survey complete stream cross-section. 


  Channel Dimension/Shape Visual estimation of bankfull width. Measure average bankfull width and depth in project area. Same as Track B. If substantial alteration of stream hydraulics, may be useful to 
survey complete stream cross-section.  


Streambank Condition Stability Visual observation of nature and extent of unstable 
banks.  


Measure extent of and location of unstable banks with type of 
instability (slide, slump, slough, etc.). 


Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


  Bank Hardening/Revetments Visual observation of nature and extent of bank 
hardening/revetments. 


Measure extent and location of bank hardening/revetments with type 
of hardening (riprap, earthen, structural, etc.). 


Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


Substrate/Sediment  Particle Frequency Visual estimate of dominant and subdominant substrate 
over project area. 


Visually estimate dominant and subdominant substrate within each 
CGU. Supplement data with pebble counts at representative pool tail 
outs (Bunte and Abt 2001). 


Same as Track B. If substantial alteration of stream hydraulics, may be useful to 
use grid surface sampling or sub-surface volumetric sampling (Bunte and Abt 
2001).  


  Percentage of Fine 
Sediments/Embeddedness 


Visual estimate of amount of surface fines in pools. Visually estimate percentage of surface fines in each pool CGU. 
Estimate substrate embeddedness in riffles and pools. 


Same as Track B. If substantial alteration of stream hydraulics, may be useful to 
use grid surface sampling or sub-surface volumetric sampling (Bunte and Abt 
2001).  


Large Woody Debris LWD Presence, Frequency, and 
Location 


Visual count of observed pieces of woody debris (>6 
feet in length and 0.5 feet in diameter).  


Measure location and presence of each piece of LWD (>6 feet in 
length and 0.5 feet in diameter) and debris jams. Relative position of 
LWD (thalweg center, thalweg edge, bankfull, bankfull edge). 


Same as Track B. If substantial alteration of stream hydraulics or LWD 
composition, may be useful to measure additional parameters, including 
mapping/GPS of LWD orientation. 


  Debris Jams Visual observations of presence/absence of LWD jams, 
including approximate location and size of jam. 


Measure location and orientation of each LWD jam, including number 
of pieces of debris in jam. 


Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


  LWD Size Visual estimate of LWD size (length and width). Measure LWD size (length and width) for each piece of LWD. Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


  Age and Type Visual estimate of LWD age and composition (deciduous 
or coniferous).  


Measure LWD species (coniferous, deciduous, or unknown) and 
LWD age class (Shuett-Hames et.al., 1999a). 


Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


Cover and Refuge Pool quality Visual observation of relative pool size, location, depth, 
and cover.  


Assess pool quality using a Pool Quality Index (Platts et al. 1983). Same as Track B 


  Undercut banks Visual observations of presence/absence of undercut 
banks. 


Measure location and presence of undercut banks. Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


  Off-channel/side-channel habitat Visual observations of presence/absence of off-
channel/side-channel habitat, including associated 
wetlands. Indicate presence of beaver dams or beaver 
activity within project area. 


Include side-channel habitat in channel form and profile, LWD, 
streambank condition, and sediment measurements. Measure 
location, area, and water depth of off-channel areas.  Record 
features of beaver dams and associated habitat. 


Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


  In-stream cover/protection Visual observation of aquatic macrophytes, habitat 
boulders, and other in-stream structures providing cover. 


Measure location and presence of aquatic macrophytes, habitat 
boulders, and other in-stream structures providing cover. 


Same as Track B 
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Table 5 below summarizes the methodologies Sound Transit recommends for assessing in-stream habitat  
parameters. 
 
Table 5. Methodological References for Physical In-Stream Habitat Parameters 
 


Metric/Measurement Methodology Reference 


Habitat Unit Classification 
and Measurement 


Arend, K.K. 1999.  Macrohabitat Identification. Pages 75-93 in M.B. Bain and 
N.J. Stevenson, editors.  Aquatic habitat assessment; common methods.  
American Fisheries Society.  Bethesda, Maryland. 


Pool Characteristics 
• measurement of  maximum pool depths 


and residual pool depths 
• classification of  pools based on minimum 


functional pool width/depth    


Pleus, A. E., D. Shuett-Hames, and L. Bullchild. 1999. TFW Monitoring 
Program method manual for the habitat unit survey. Prepared for the WA 
State Dept. of Natural Resources under the Timber, Fish, and Wildlife 
Agreement. TFW-AM9-99-003. DNR #105. June. 31 pp.   


Stream Reach Classification  Montgomery DR, Buffington JM. 1998. Channel Processes, Classification 
and Response. In Naiman, R. and Bilby, R. (Eds) River Ecology and 
Management: Lessons from the Pacific Coastal Ecoregion, New York, NY: 
Springer-Verlag.  


Sediment Characteristics 
• Particle Frequency 
• Percentage of Fine 


Sediments/Embeddedness 


Bunte, K. and Abt. S.R. 2001. Sampling surface and subsurface particle size 
distributions in wadeable gravel and cobble bed streams for analyses in 
sediment transport, hydraulics and streambed monitoring. General Technical 
Report RMRS-GRT-74. U.S. Department of Agriculture, Forest Service, 
Rocky Mountain Research Station. 428 pp.  


Large Woody Debris 
• LWD Presence, Frequency, and Location 
• Location, orientation, and number of 


pieces in each LWD jam 
• LWD size (length and diameter) 
• LWD species and age class  


Shuett-Hames, D., A. E. Pleus, J. Ward, M. Fox, and J. Light. 1999a. TFW 
Monitoring Program method manual for the large woody debris survey. 
Prepared for the Washington State Dept. of Natural Resources under the 
Timber, Fish, and Wildlife Agreement. TFW-AM9-99-004. DNR #106. March. 
33 pp.   


Pool Quality Index  Platts, W. S., W. F. Megahan, and G. W Minshall. 1983. Methods for 
evaluating stream, riparian, and biotic conditions. Gen. Tech. Rep. INT-138. 
Ogden, UT: U.S. Department of Agriculture, Forest Service, Intermountain 
Forest and Range Experiment Station. 70 p. 
http://www.fs.fed.us/rm/pubs_int/int_gtr138.pdf   


 
 


3.3 Biological Connectivity 


An analysis of biological connectivity and associated fish passage conditions may be a key element of Sound 
Transit projects, particularly for the creation, reconstruction, or removal of stream crossings (roads or bridges). 
Fish passage structures are regulated under the Washington State Hydraulic Code (WAC 220-110-170). 
Therefore, where such actions may occur, it is important to have early coordination with the project design team 
to determine and coordinate on overall project design and permitting needs.   


Any definitive evaluation of fish passage conditions should be conducted using the Fish Passage Barrier and 
Surface Water Diversion Screening Assessment and Prioritization Manual (WDFW, 2009).  Likewise, design of 
stream crossings should utilize the standards and procedures in the WDFW Water Crossing Design Guidelines 
document (Barnard, et al. 2013). 


3.3.1 Background Information 
Review existing literature on biological connectivity and fish passage conditions, including the presence of any 
known or potential man-made or natural barriers to fish passage, including type, size, and location of such 
features. Data sources that may contain information reach or sub-basin scale biological connectivity and fish 
passage conditions include:   
 



http://www.fs.fed.us/rm/pubs_int/int_gtr138.pdf
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• WDFW Fish Passage Program: Data and Maps 
http://wdfw.wa.gov/conservation/habitat/fish_passage/data_maps.html 


• WSDOT Fish Passage Reports 
http://www.wsdot.wa.gov/environment/biology/fp/fishpassage.htm#reports  


• Topographic maps of stream for assessment of steep downstream reach gradients /natural barriers 
• Local watershed analysis or stream assessment reports 


3.3.2 Track A Information 
After collecting and synthesizing relevant background information on biological connectivity habitat conditions 
within the project area, conduct a site visit within existing Sound Transit or public right-of-way/easement areas.  
Provide qualitative descriptions, based on visual observations, of biological connectivity habitat and fish passage 
conditions, including the following: 


• Location and approximate dimensions of structures including length, width, and height 
• Type of structures – Culvert, bridge, fishway, weir structure, etc.          
• Material of structures   - Concrete, stone/rip-rap, aluminum, PVC, etc. Note presence of culvert 


corrugation and liners      
• Approximate size/configuration of structures – For culverts note type of structure (round, box, bottomless 


box, squash, arch, elliptical, etc.)  and whether structure is countersunk 
• Approximate condition of structure – Note any deterioration or damage  to structure 
• Presence of natural streambed material within culvert and estimate of percent of culvert opening affected 


by sedimentation  
• Presence and relative extent of any backwater at culvert inlet 
• Presence and height of any perch at culvert outlet 
• Presence of any plunge pool at culvert outlet and estimated depth of pool 


3.3.3 Track B Information 
Collect similar information as listed in Track A, however site access will allow for better evaluation of 
connectivity and fish passage condition based on qualitative and quantitative field data gathered from within the 
stream.  The use of the Level A Methodology and Field Form from WDFW (2009) is highly recommended for 
assessment purposes as it will ensure all essential information is captured. In addition to information collected in 
the Track A analysis on culvert shape, the following data should be recorded per WDFW (2009): 
 


• Measure relative inlet and outlet elevations (preferable) or measured slope of culvert 
• Measure culvert dimensions 
• Measure stream channel width (bankfull width) 
• Measure water surface drop at outfall 
• Measure maximum plunge pool depth 


3.3.4 Track C Information 
If the project involves substantial impacts fish passage structures, particularly the alteration of an existing 
potential barrier and the Level A Analysis (WDFW, 2009) is not conclusive on barrier status (Level A does not 
provide conclusive barrier status in all cases), it may be necessary to coordinate with the design team to determine 
if a Level B analysis is required. This analysis is usually completed by a hydrologist, geomorphologist, or 
engineer and requires measurement of additional upstream and downstream parameters including channel width, 
depth, slope, and characterization of bed material.  For specific methods, data requirements, and analysis tools, 
see WDFW (2009).    
 



http://wdfw.wa.gov/conservation/habitat/fish_passage/data_maps.html

http://www.wsdot.wa.gov/environment/biology/fp/fishpassage.htm#reports
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3.4 Water Quality and Quantity 


 
3.4.1 Background Information 
Review existing literature on water quality and flow conditions, including known impairments of water quality 
and temperature, and stream flow characteristics. Include any information on impairments or limiting factors from 
the literature or databases. Data sources that may contain information reach or sub-basin scale water quality and 
flow conditions include:   


• Washington Streamflow Data - USGS  
Historic data = http://wa.water.usgs.gov/data/realtime/adr/interactive/    
Realtime data= http://waterdata.usgs.gov/wa/nwis/current?type=flow      


• 303(d) list - Washington State Department of Ecology http://www.ecy.wa.gov/programs/wq/303d/  
• King County Hydrologic Information Center  


http://green.kingcounty.gov/WLR/Waterres/hydrology/default.aspx  
• Streams Water Quality Monitoring Data 


http://green.kingcounty.gov/WLR/Waterres/StreamsData/StreamList.aspx  
• Local watershed analysis or stream assessment reports 


3.4.2 Track A Information 
After collecting and synthesizing relevant background information on water quality and quantity conditions 
within the project area, conduct a site visit within existing Sound Transit or public right-of-way/easement areas.  
Provide qualitative description of water quality and flow conditions including the following: 
 


• Note any drainage outfalls, including type/size/location of structure, possible source and volume of 
outflow during time of site visit. 


• Visually estimate streamflow (in cubic feet per second) and stream velocity (feet/second). 
3.4.3 Track B and C Information 
In almost all cases, the information gathered during the Background Information and Track A investigations will 
be sufficient to effectively characterize water quality and flow.  However, in certain rare circumstances, additional 
site-specific water quality and flow measurements may be appropriate.  As these circumstances are rare, and any 
such measurements should be tailored to specific project requirements (e.g., permit conditions), such additional 
measurements are not discussed in this document. 


3.5 Fish Presence, Fish Habitat Use, and Stream Typing 


There is a difference between fish presence and fish habitat use, and just because fish may not be present at a 
given time of the year does not mean that a particular stream or stream habitat is not used by fish. Fish presence 
may respond to seasonal use of a given stream or habitat type as well as a particular life stage of a given fish 
species. For these reasons, the general best approach is to assume fish habitat use wherever suitable fish habitat 
exists, and consult with Sound Transit environmental staff before collecting additional data on fish presence. 


The determinations of fish habitat use, and the related element of stream typing, are key in determining the 
potential severity of project impacts, the width of regulated stream buffers, and the requirements for ensuring fish 
passage at crossing structures. Although for rivers and larger streams, extensive information exists on fish habitat 
use and stream type, this information is often times lacking for smaller first and second order tributary streams. 
The following methods utilize an extensive search of background information coupled with measurements of a 
stream’s physical characteristics to evaluate the potential for fish habitat use based on the presence of suitable fish 
habitat. 



http://wa.water.usgs.gov/data/realtime/adr/interactive/

http://waterdata.usgs.gov/wa/nwis/current?type=flow

http://www.ecy.wa.gov/programs/wq/303d/

http://green.kingcounty.gov/WLR/Waterres/hydrology/default.aspx

http://green.kingcounty.gov/WLR/Waterres/StreamsData/StreamList.aspx
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3.5.1 Background Information 
Review existing literature on fish habitat use and stream typing conditions, including any documented presence of 
fish species potentially or known to be present.  It should also include documented or potentially present suitable 
fish habitat within the project area. Include any existing stream typing information from the literature or 
databases. Data sources that may contain information reach or sub-basin scale biological connectivity and fish 
passage conditions include:   
 


• WDFW Priority Habitats and Species Online Mapper 
http://apps2.dfw.wa.gov/prodphsontheweb/viewer.aspx?auth=dchBC3QPoGho84hRndFNAyiX2awipVx
GmK5mj/T0HbP429kXX73bzQ==  


• WDFW SalmonScape Database http://apps.wdfw.wa.gov/salmonscape/  
• DNR Water Typing Online Mapper 


http://www.dnr.wa.gov/businesspermits/topics/forestpracticesapplications/pages/fp_watertyping.aspx  
• The Washington State Conservation Commission Limiting Factors Analysis, organized by Water 


Resource Inventory area ( http://scc.wa.gov/directory/ or http://www.eopugetsound.org/articles/water-
resource-inventory-areas-puget-sound )            


• Wild Fish Conservancy Water Type Assessments and Interactive Maps 
http://wildfishconservancy.org/resources/maps                                           


• Fish distribution in WRIA 8:  http://www.govlink.org/watersheds/8/reports/fish-maps/default.aspx  
• A Catalog of Washington Streams and Salmon Utilization (Williams et al., 1975) 
• Local jurisdiction Critical/Sensitive Area maps 
• Local watershed analysis or stream assessment reports 


3.5.2 Track A Information 
After collecting and synthesizing relevant background information on fish habitat use and stream typing within 
the project area, conduct a site visit within existing Sound Transit or public right-of-way/easement areas.  
Visually observe for the presence of fish.  If the background information or visual observation does not clearly 
indicate fish use status of a particular stream, it may be difficult to determine fish use and therefore stream typing) 
at a site based upon the direct observation of salmonids. Due to poor visibility, low escapement levels, the 
existence of human-made barriers, or other factors, fish may not be observed during the field visit.  
 
The Forest Practices Rule (WAC 222-16-031) is used to define water types. Based on the WAC, there are a 
number of methods to determine if a site has the potential to provide fish habitat. Satisfaction of one or more of 
the following criteria qualifies a water body as fish bearing or potential fish habitat:  
 


• Watercourses shown by DNR as containing fish on DNR stream typing maps, the WDFW Priority 
Habitats and Species database, or the WDFW SalmonScape database.  


• Watercourses with documented salmonid use determined by visual observation, electrofishing, or 
verification by local biologists. 


• Estimate scour line width. Watercourses having average scour line widths (bankfull widths) in excess of 
0.6 meters (2 feet) in Western Washington, provided the stream gradient is less than 20 percent.   


Note that seasonally dry streams (ephemeral or intermittent) can provide fish habitat during periods of flow. 
When evaluating dry stream channels, consider the physical characteristics of the channel and proximity to known 
fish-bearing water. Also, consider the timing of fish presence for species in the area that may enter the habitat 
when flow is present. For example, chum salmon often use streams that may only flow for a few months out of 
the year; they will spawn in the channel during the fall when flow is present and fry will out-migrate in the spring 



http://apps2.dfw.wa.gov/prodphsontheweb/viewer.aspx?auth=dchBC3QPoGho84hRndFNAyiX2awipVxGmK5mj/T0HbP429kXX73bzQ

http://apps2.dfw.wa.gov/prodphsontheweb/viewer.aspx?auth=dchBC3QPoGho84hRndFNAyiX2awipVxGmK5mj/T0HbP429kXX73bzQ

http://apps.wdfw.wa.gov/salmonscape/

http://www.dnr.wa.gov/businesspermits/topics/forestpracticesapplications/pages/fp_watertyping.aspx

http://scc.wa.gov/directory/

http://www.eopugetsound.org/articles/water-resource-inventory-areas-puget-sound

http://www.eopugetsound.org/articles/water-resource-inventory-areas-puget-sound

http://wildfishconservancy.org/resources/maps

http://www.govlink.org/watersheds/8/reports/fish-maps/default.aspx
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immediately after emergence. In another example, off-channel rearing habitat and floodplain habitat may be used 
by juvenile salmonids during winter months, even though the channel is dry during the summer. 
 


3.5.3 Track B Information 
Better site access will allow for a more comprehensive analysis of evaluation of bankfull width, and greater 
opportunity to visually observe for fish presence.  However, increased site access will not necessarily provide 
definitive results.  If the result of background information and Track A does not provide complete or definitive 
results, the following options may be considered, as appropriate: 
 


• Request fish use/stream typing assistance from WDFW, Tribal entities, or local government agencies. 
Assistance may consist of local knowledge of fish distribution or technical assistance with fish presence 
studies. 


• Utilize a qualified fisheries biologist to estimate fish habitat use based on habitat conditions, within, 
upstream, and downstream of site, noting that absence of fish during a site investigation does not by itself 
confirm perennial absence. 


• If background information indicates a potentially natural downstream fish barrier, conduct downstream 
reconnaissance to locate and assess natural barrier.  Note that lack of fish access for anadromous species 
does not indicate absence of resident fish species (e.g., resident cutthroat trout or sculpin).  


• Watercourses with documented salmonid use determined by visual observation, electrofishing, or 
verification by local biologists. 


3.5.4 Track C Information 
In extraordinary circumstances (e.g., this information is tied to a permit condition or the information is crucial for 
design of a substantial design element such as road or culvert), electrofishing, per the requirements in WAC 220-
20-045 can be used to establish fish presence and stream typing. This pathway should only be used under careful 
consideration and in consultation with WDFW.  Electrofishing, or other fish sampling methods, should be pre-
approved by Sound Transit environmental staff and conducted by experienced fisheries biologists. 
 


4. Considerations and Limitations 
The purpose of this report, including associated flowcharts and tables, is to serve as a guide for assessing streams 
that are potentially affected by Sound Transit projects. Due to variation in the specific type and severity of project 
impacts, coupled with property access issues and the unique requirements of multiple regulatory agencies that are 
commonly involved, it is difficult to craft a “one size fits all” survey protocol. This difficulty is illustrated by an 
analysis of the stream assessment methods used by two large governmental agencies involved in transportation 
projects: the Washington State Department of Transportation and the King County Road Services Division.  
Neither of these agencies has specific stream assessment protocols for determining project impacts. This is also 
common for most local governments, as a sufficiently broad, detailed, and inclusive stream assessment survey 
protocol to cover all available project permitting and design needs would be inherently detailed. This in turn can 
lead to the potential collection of a substantial amount of information, extraneous to the needs of the project, 
resulting in an increase in project effort and expense.  
 
Therefore, one should consider some project-specific elements prior to assessing streams.  This will allow the user 
to specifically tailor the stream assessment methods in order to both “right size” the analysis methods and to 
ensure that information is collected in an efficient way that anticipates current and future information needs. 
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These elements can be assessed by asking and answering the following project-specific questions:  
 


• Which specific habitat elements and sub-elements will be affected (e.g., in-stream substrate, stream 
banks, riparian zone width, etc.)? Think carefully about the specific project impacts or mitigation needs 
and the information that should be collected to compare or assess these impacts or evaluate appropriate 
mitigation.  


 
• What project stage or stages is data from the stream assessment to be used -- programmatic 


planning, alternative comparison, initial permitting, project design, or mitigation design?  The 
stream assessment should be tailored to a level of detail that addressed the current project planning, 
design, or permitting phase and that will support the related documents and plans. 
 


• If the general purpose of the stream assessment is to help compare project options, is this 
comparison for programmatic options, many specific design alternatives, a small number of design 
alternatives, or is the purpose to compare a single alternative with a no-build option?  Based on the 
specific answer, the stream assessment should be tailored to allow for adequate analysis of impacts, 
without collecting extraneous information.  Conversely, if only one site/alignment is being evaluated and 
access is not limited, collecting more detailed information early on may be beneficial in the long-term, 
especially if mitigation is necessary. 


 
• If the purpose of the stream assessment is to compare among a limited number of specific design 


options, do the alternatives impact stream habitats in similar manners and locations?  If impacts to 
streams from most or all of the alternatives will occur in the same geographic area(s), more robust initial 
stream assessment methods may be appropriate in order to minimize multiple assessments during the 
project lifecycle, thereby maximizing efficiency and limiting costs. 


 
• What is the project timeframe for alternative comparison, design, and permitting?  Expedited time-


frames may require a more robust initial stream assessment method, in order to quickly advance design 
and permitting, or to avoid the risk of unexpected delay at a late stage of the project.  
 


• Are other project staff collecting similar or ancillary field data on stream conditions? It is important 
to coordinate with other project staff on their data acquisition needs prior to selecting final assessment 
methods.  For example, structural or civil engineers may be performing detailed hydraulic or hydrological 
analyses within the same stream reaches, and potentially eliminating the need for some channel 
morphology or sediment data collection during the stream assessment. 
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1 INTRODUCTION 1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts on electromagnetic fields for the West Seattle and Ballard Link Extensions 3 
project Environmental Impact Statement (EIS). The Electromagnetic Fields section of the EIS 4 
will address how the project affects electromagnetic field-sensitive receptors adjacent to the 5 
project, and will present measures to avoid, minimize, or mitigate potential impacts.  6 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 7 


The relevant regulations for all environmental analyses will be considered; however, there are 8 
no federal, state, or local regulations or policies governing electromagnetic fields, which are 9 
produced wherever electricity is used. The American Conference of Governmental Industrial 10 
Hygienists (ACGIH) and The International Commission on Non-Ionizing Radiation Protection 11 
have both established guidelines for human exposure to electromagnetic fields. 12 


3 DATA NEEDS AND SOURCES 13 


The project alternatives will be reviewed to identify nearby facilities that might have receptors 14 
sensitive to electromagnetic fields. The managers of these facilities will be contacted to 15 
determine what, if any, specific receptors might be sensitive to electromagnetic fields and the 16 
level of sensitivity for the receptors. 17 


Information on the presence of utilities sensitive to stray current from the Public Utilities 18 
analysis. 19 


Pertinent published literature regarding the current health effects research on electromagnetic 20 
fields will be summarized in a literature review.  21 


4 STUDY AREA AND AREA OF EFFECT 22 


The study area and potential area of effect will be the area within 300 feet of project alternatives 23 
and station locations. This study area encompasses the locations that might be affected by 24 
electromagnetic fields associated with building and operating the project. 25 


5 AFFECTED ENVIRONMENT 26 


Existing facilities, buildings, and land uses along the alternatives will be reviewed to identify 27 
potential electromagnetic field-sensitive receptors such as medical and research facilities with 28 
specialized diagnostic equipment, or buildings with high-tech industrial or laboratory uses, and 29 
the level of sensitivity for the receptors. Electromagnetic field conditions (typical existing 30 
sources) will be described qualitatively.  If highly sensitive receptors are identified field 31 
measurements of existing electromagnetic field levels may be conducted as appropriate. The 32 
presence of utilities or other structures (e.g., the I-90 floating bridge) potentially affected by stray 33 
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current and AM radio (which can be affected by electrical charges) in the study area will also be 1 
mentioned. 2 


6 ENVIRONMENTAL IMPACTS ANALYSIS 3 


The impact analysis will assess the potential direct, indirect, and cumulative electromagnetic 4 
field impacts of the project alternatives, including the No Build alternative. The impacts analysis 5 
is divided into long-term operation impacts and short-term construction impacts.  Locations of 6 
proposed project electric power facilities will be reviewed to identify potential proximity effects 7 
on sensitive receptors. 8 


6.1 Direct Impacts 9 


Operational impacts on sensitive receptors will be described relative to any potential 10 
electromagnetic field-sensitive receptors. The analysis will be qualitative unless highly sensitive 11 
receptors are identified.  If highly sensitive receptors are present, the analysis will conduct 12 
modeling of project-generated electromagnetic field levels at the  sensitive receptors. If there 13 
are specific concerns identified, Sound Transit will consult with the owner of the sensitive 14 
receptor to discuss specific needs and concerns over the electromagnetic field  sensitivity. Stray 15 
current effects on utilities and design best management practices to address these effects will 16 
be described and interference with AM radio in the study area mentioned. Public health effects 17 
of electromagnetic field exposure will also be described. 18 


An analysis of electromagnetic field impacts during construction is not expected because typical 19 
construction equipment generates negligible amounts of electromagnetic fields. 20 


6.2 Indirect Impacts 21 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 22 
time or a farther distance but are still reasonably foreseeable. The indirect effects of new power 23 
sources and transmission from potential new development around stations, new operation and 24 
maintenance facilities, and other potential indirect affects will be discussed. 25 


6.3 Cumulative Impacts  26 


If this project results in electromagnetic field impacts, the cumulative impacts analysis will 27 
consider past, present, and reasonably foreseeable future projects in the study area that have 28 
or could have electromagnetic field impacts. Trends and areas of combined (or overlapping) 29 
impacts will be identified and evaluated.  30 


7 MITIGATION MEASURES 31 


Potential impacts of electromagnetic fields will be controlled through project planning, design, 32 
and the application of required best management practices (BMPs) during construction and 33 
operation. Measures to avoid and minimize potential impacts of the alternatives will be 34 
incorporated as appropriate. Where impacts cannot be avoided or minimized, mitigation 35 
measures will be developed. Appropriate mitigation measures will be identified if there is a 36 
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potential for electromagnetic field impacts on sensitive receptors. Stray current BMPs are 1 
considered part of the project design and not mitigation. 2 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 3 


No figures or maps are needed, unless electromagnetic field sensitive resources are identified 4 
in the study area.  5 


9 DOCUMENTATION 6 


An electromagnetic field EIS section will be prepared.  A technical report appendix will be 7 
prepared if modeling is conducted for impacts to highly sensitive receptors. 8 
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1 INTRODUCTION 1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts on energy for the West Seattle and Ballard Link Extensions project 3 
Environmental Impact Statement (EIS). The energy section of the EIS will address the 4 
magnitude of energy consumption associated with construction and operation of the project 5 
alternatives, and will present measures to avoid, minimize or mitigate any potential impacts.  6 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 7 


There are no federal, state, or local laws that specifically and quantitatively regulate energy 8 
consumption in the transportation sector. Many state, local, and regional transportation plans 9 
and policies identify goals for the efficient use of energy, energy conservation, and reduction 10 
goals and targets occur at all levels of government. 11 


In addition to the relevant regulations considered for all environmental analyses, the following 12 
will also be considered:  13 


2.1 Federal 14 


• Title 49 of the Code of Federal Regulations (CFR) Section 622.301; FTA Requirements for 15 
Energy Assessments - Buildings 16 


• Energy Policy Act of 2005 17 


• Clean Energy Act of 2007 18 


2.2 State 19 


• Engrossed Substitute Senate Bill 6508, Developing minimum renewable fuel content 20 
requirements and fuel quality standards in an alternative fuels market (2006) 21 


• RCW 47.01.440, Adoption of Statewide Goals to Reduce Annual Per Capita Vehicle Miles 22 
Traveled 23 


• RCW 39.35, Energy Conservation in Design of Public Facilities 24 


• Washington State Department of Transportation (WSDOT) 2016 Washington State Public 25 
Transportation Plan 26 


• Governor’s Executive Order 14-04: Washington Carbon Pollution Reduction And Clean 27 
Energy Action 28 


• Governor’s Executive Order 07-02 and Senate Bill 6001 29 
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• Governor’s Executive Order 09-05 1 


• Washington Transportation Commission Policy 2 


• Washington State Energy Independence Act, which requires large electric utilities to obtain 3 
15 percent of their electricity from new renewable energy resources by 2020 and to 4 
undertake cost-effective energy conservation 5 


2.3 Local 6 


• Sound Transit Sustainability Plan Update (Sound Transit, 2015) 7 


3 DATA NEEDS AND SOURCES 8 


The following data will be used to describe the affected environment for energy: 9 


• Annual trends of energy production and consumption by fuel type and statewide from the 10 
Energy Information Administration (EIA) 11 


• Trends in energy demand and production for the state, from the Washington State 12 
Department of Commerce 13 


• Distribution of primary energy sources used to generate electricity, from local utility providers 14 


For the impact analysis, the anticipated data sources include the following: 15 


• Vehicle miles travelled (VMT) per speed bin, roadway type, and vehicle type for each 16 
alternative, from the Puget Sound Regional Council (PSRC) regional travel demand model  17 


• Fuel consumption rates per vehicle type 18 


• Construction cost estimates for each alternative 19 


• Number of miles of underground, elevated, or at-grade light rail track and stations 20 


• Electrical utility provider percent of renewable energy generation. Sound Transit and Puget 21 
Sound Energy (PSE) have entered into an agreement that all PSE electricity accounts 22 
related to the operations of Link light rail be sourced solely from renewable wind power via 23 
PSEs Green Direct program (see Board Motion No. M2017-11) 24 


• Energy use by existing Sound Transit facilities. 25 
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4 STUDY AREA AND AREA OF EFFECT 1 


The study area for considering energy use for the project is regional, and covers the PSRC four-2 
county region, including King, Pierce, Kitsap, and Snohomish counties. Consistent with PSRC’s 3 
regional travel demand model, the analysis includes vehicular travel on all facilities, including 4 
freeways, ramps, collector-distributors, arterials, and collector streets.  This scale of analysis is 5 
the most comprehensive and accounts for mode shifts between private vehicles and public 6 
transit; that is, this scale primarily illustrates the effects of travel demand. 7 


5 AFFECTED ENVIRONMENT 8 


This section will describe the national and local sources of energy to be used by the project, 9 
primarily electricity for operation and petroleum products for construction. State consumption 10 
trends will also be described.  11 


6 ENVIRONMENTAL IMPACT ANALYSIS 12 


The impact analysis will assess the potential direct, indirect, and cumulative energy impacts of 13 
the Project alternatives, including the No Build alternative. The impacts analysis is divided into 14 
long-term operation impacts and short-term construction impacts (including impacts associated 15 
with construction staging areas). The PSRC regional travel demand model would be used to 16 
categorize and estimate future No Build and build alternative VMT by vehicle type, road type, 17 
and speed.  The direct impacts of the project would be illustrated by the change in regional 18 
energy consumption as a result of the project (i.e., mode shift and improved operations on 19 
roadways).  It is likely that different build alternatives may not produce major differences that are 20 
noticeable at a regional level, particularly for alternatives that are defined as shorter segments 21 
of the corridor, so the analysis will assemble representative segment alternatives to represent 22 
the effects for a full corridor alignment, representing the highest and lowest effect combinations 23 
that could be possible.   24 


The energy analysis will use the FHWA Infrastructure Carbon Estimator (ICE) tool to estimate 25 
construction and vehicle operation and maintenance impacts associated with the project. The 26 
tool improves upon previously available methods, which often require complex inputs or are 27 
based on outdated research. The ICE allows users to create ballpark estimates of energy 28 
emissions using limited data inputs.  29 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 30 
time or a farther distance, but are still reasonably foreseeable. The potential for indirect impacts 31 
on energy use from potential transit-oriented development (TOD) described in the Land Use 32 
section will be qualitatively assessed.  33 


Cumulative impacts to transportation-related energy use, which consider planned projects and 34 
policies within a geographical area, are also accounted for in the PSRC regional travel demand 35 
model, and, therefore, the analysis of direct impacts due to changes in transportation-related 36 
energy use will also be inherently cumulative in nature. While a more complex array of other 37 
factors affects the overall conditions for energy supply and demand at the regional level as well 38 
as nationally and globally, these types of changes are considered beyond the scope of the 39 
proposed project and are not proposed for additional detailed discussion. Brief additional text 40 
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will be provided to explain the context for the regionally-based transportation-related energy 1 
demand effects, compared to larger-scale conditions in the energy marketplace. 2 


7 MITIGATION 3 


There are currently no quantitative restrictions on energy use, and existing regulations lack 4 
quantifiable standards for assessing effects related to energy consumption. If adverse impacts 5 
are identified, potential measures avoid or reduce impacts will be discussed.  6 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 7 


Potential figures that may be used in the energy analysis include the following: 8 


• Energy consumption per vehicle type 9 
• Transit service area 10 
• Distribution of primary energy sources used to generate electricity per utility provider 11 


9 DOCUMENTATION 12 


For this resource, the following documentation will be developed: 13 


• An EIS section 14 
• A technical appendix providing detailed calculations (as applicable) 15 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 16 


Data gathered on energy will be used in the following analyses: 17 


• Air Quality 18 
• Utilities  19 


This analysis will coordinate with the analysis for air quality and greenhouse gases on the use of 20 
the FHWA ICE tool and its relevant outputs.  21 


11 REFERENCES 22 


Federal Highway Administration (FHWA). 1987. Guidance for Preparing and Processing 23 
Environmental and Section 4(f) Documents. Technical Advisory T6640.8A.  24 


Federal Highway Administration (FHWA). 2014. Infrastructure Carbon Estimator Tool. 25 
https://www.fhwa.dot.gov/environment/sustainability/energy/tools/carbon_estimator/. 26 



https://www.fhwa.dot.gov/environment/sustainability/energy/tools/carbon_estimator/
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Washington State Department of Transportation (WSDOT). 2016. 2016 Washington State 1 
Public Transportation Plan. M3122. Available at: 2 
https://www.wsdot.wa.gov/publications/manuals/fulltext/M3122/WSPTP.pdf.  3 


Seattle City Council. Resolution No. 31757 (June 16, 2017).  4 


Seattle Office of Sustainability and Environment (Seattle, WA). 2013. Seattle Climate Action 5 
Plan. Available at: 6 
https://www.seattle.gov/Documents/Departments/Environment/ClimateChange/2013_CAP_2017 
30612.pdf 8 


 9 



https://www.seattle.gov/Documents/Departments/Environment/ClimateChange/2013_CAP_20130612.pdf

https://www.seattle.gov/Documents/Departments/Environment/ClimateChange/2013_CAP_20130612.pdf
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1 INTRODUCTION 1 


This technical analysis memorandum describes the methods that will be used to analyze 2 
Environmental Justice effects for the West Seattle and Ballard Link Extensions project 3 
Environmental Impact Statement (EIS). The analysis will address beneficial and adverse project 4 
affects to minority and/or low-income populations, identify measures to avoid, minimize, or 5 
mitigate potential adverse effects, and make a determination of whether the project has 6 
disproportionately high and adverse effects on these populations. It will also summarize 7 
outreach to minority and/or low-income populations for the project. 8 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 9 


In addition to the relevant regulations considered for all environmental analyses, the following 10 
list of federal, state, and local regulations, executive orders, plans and/or policies that guide the 11 
assessment of environmental justice effect will also be considered:  12 


• Title 49 of the Code of Federal Regulations (CFR) Part 21, Nondiscrimination in Federally 13 
Assisted Programs of the Department of Transportation, Effectuation of Title VI of the Civil 14 
Rights Act of 1964 15 


• Title 23 of the United States Code (USC) Section 109(h), Federal Highway Administration 16 
Effectuation of Title VI of the Civil Rights Act of 1964 17 


• Presidential Executive Order (EO) 12898, Federal Actions to Address Environmental Justice 18 
in Minority Populations and Low-Income Populations (EO 12898), February 11, 1994 19 


• Presidential Executive Order 13166, Improving Access to Services for Persons with Limited 20 
English Proficiency (EO 13166), August 11, 2000 21 


• U.S. Department of Transportation (USDOT) Order on Environmental Justice (DOT Order 22 
5610.2(a) – Actions to Address Environmental Justice in Minority Populations and Low-23 
Income Populations, 77FR 27534 (May 10, 2012). 24 


• Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 as 25 
amended. This act defines the federal regulations governing property acquisition and 26 
relocation for federally funded projects. 27 


• USDOT Federal Transit Administration (FTA), Circular FTA C 4703.1, Environmental Justice 28 
Policy Guidance for Federal Transit Administration Recipients, August 15, 2012 29 


• Sound Transit/Washington State Department of Transportation (WSDOT), Re-Alignment 30 
Issue Paper No. 36, Implementing Environmental Justice Pursuant to Executive 31 
Order 12898 and the Department of Transportation Order to Address Environmental Justice 32 
in Minority Populations and Low-Income Populations, October 4, 2001 33 


• State of Washington Governor’s Executive Order, 93-07, September 27, 1993 34 
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3 DATA NEEDS AND SOURCES 1 


The Environmental Justice analysis will include description of the demographic characteristics of 2 
populations in the study area. Impacts analysis will be largely based on a review of the potential 3 
adverse effects assessed for other elements of the environment addressed in the EIS and any 4 
proposed mitigation for those effects. The substantial effects and mitigation of other elements of 5 
the environment will be considered to assess the potential for high and adverse effects to 6 
minority and/or low-income populations. The analysis will involve close coordination with other 7 
analysts during the development of their technical reports and EIS text prepared for the project. 8 
All technical reports and EIS text will be reviewed with attention placed on information 9 
developed for the following EIS sections:  10 


• Acquisitions, Displacements, and Relocations 11 
• Social Resources, Community Facilities, and Neighborhoods 12 
• Land Use 13 
• Economics 14 
• Transportation 15 
• Air Quality 16 
• Ecosystems 17 
• Water Resources 18 
• Public Services 19 
• Noise and Vibration 20 
• Visual Quality and Aesthetics 21 
• Historic and Archaeological Resources 22 
• Park and Recreational Resources 23 
 24 
The results of public involvement efforts and input by members of the public and community 25 
leaders, particularly those representing minority and/or low-income populations, will also be 26 
reviewed and included in the analysis.  27 


The following is a list of the key data that will be used as part of the Environmental Justice 28 
analysis: 29 


• U.S. Census Bureau American Community Survey 5-year estimate data on minority and 30 
low-income populations at the census block group level within the study area. The 31 
information will be shared with the public involvement team. U.S. Census Bureau American 32 
Community Survey 5-year estimate data on languages spoken at home, limited English 33 
proficiency, and the country of origin of persons born outside of the United States, for 34 
census block groups within the study area will be used to better understand minority 35 
populations. The information will be shared with the public involvement team. 36 


• Washington State Office of Superintendent of Public Instruction demographic statistics for 37 
elementary schools with attendance boundaries located within the study area. This 38 
information will include the racial and ethnic minority population demographics and rates of 39 
participation in the free lunch and reduced lunch programs provided at the elementary 40 
schools.  41 
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• Information from the public housing authorities operating in the study area, as collected 1 
through the analysis for the Social Resources, Community Facilities, and Neighborhoods 2 
section of the project EIS. This information will support an analysis of the location of existing 3 
and planned public housing projects within the study area. This information will also include 4 
both public and private providers of public housing. Information on unsubsidized affordable 5 
housing and voucher holder data may be used if reliable data is available, since these units 6 
are subject to change. Some of this information will be available from outreach activities 7 
compiled as part of the project’s public involvement and communications program.  8 


• Average travel time to the key regional destinations. This information will be based on the 9 
project’s travel demand and traffic forecasting efforts, which are themselves derived from 10 
travel demand models developed by the Puget Sound Regional Council. This information 11 
will be provided by the transportation team.  12 


• Location of community facilities serving low-income and minority populations. Some of this 13 
information is already available from work previously compiled by the project’s public 14 
involvement staff for outreach activities and other environmental analysis efforts for the EIS. 15 


• Summaries of public involvement, communications, and outreach activities for the project, 16 
especially outreach activities for minority and/or low-income populations. This information 17 
will be obtained from the public involvement team. 18 


• Conceptual engineering drawings for the alternatives and options obtained from the 19 
engineering team. 20 


4 STUDY AREA AND AREA OF EFFECT 21 


The study area for the Environmental Justice analysis will encompass the area approximately 22 
0.5 mile from the project footprint and area used for construction (including construction staging 23 
areas) for the project alternatives. While many of the other environmental topics consider 24 
smaller areas for assessing impacts, the 0.5-mile study area allows the project team to identify 25 
potentially affected populations or community resources that could be subject to project impacts. 26 
The 0.5-mile measure also represents the typical walking distance residents and workers might 27 
cover to access the proposed transit stations, which captures the majority of areas where 28 
nearby residents and communities would experience the benefits of improved access to transit 29 
as well as potential impacts to the built environment surrounding the project.   30 


5 AFFECTED ENVIRONMENT 31 


The discussion of the affected environment will rely on both qualitative and quantitative analysis. 32 
The discussion will focus on defining and describing the presence of minority and/or low-income 33 
populations within the study area.  34 


Minority and/or low-income populations will be defined by the most recent Census boundaries 35 
used for the Environmental Justice analysis. Minorities will include both non-white racial 36 
populations and ethnic populations. The low-income threshold is defined as two times the 37 
federal Health and Human Services poverty level, which is a local threshold that Sound Transit 38 







West Seattle and Ballard Link Extensions 


Page 4 | AE 0036-17 | Environmental Justice Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


and other regional transit agencies have determined is appropriate for use in determining 1 
eligibility for reduced fare programs and reflects the increasingly high cost of living in the region.  2 
The use of a local threshold is consistent with FTA Circular 4703.1. Those individuals 3 
considered low-income will include persons living at or below this threshold. Complete 4 
definitions consistent with the DOT Order 5610.2(a) will be included as part of the environmental 5 
justice analysis. U.S. Census Bureau data from the 2012–2016 American Community Survey, or 6 
the latest data set available, will be used for the demographic characteristics and maps will be 7 
prepared to present this information visually. 8 


The Affected Environment section will discuss the businesses or employers, key community 9 
facilities (including public housing, service facilities) and community centers or institutions that 10 
provide services to minority and/or low-income populations. The description of neighborhoods in 11 
the Social Resources, Community Facilities, and Neighborhoods section will be referenced. 12 


The American Community Survey information reports a 5-year average for very small sample 13 
surveys with potentially high margins of error; therefore, additional information will be presented 14 
to further document low-income populations in the study area. This information will include 15 
demographic information from local elementary schools because the attendance boundaries are 16 
smaller than middle and high-schools and tend to approximate the boundaries of the study area 17 
more precisely. The school district demographic information on student participation in the 18 
federal free lunch and reduced lunch program will help to document the potential for low-income 19 
populations in the study area. 20 


Information obtained from the public involvement team will also be summarized and used as 21 
part of the environmental justice analysis. The information will explain the overall public 22 
involvement plan and approach, project EIS scoping efforts, and any targeted environmental 23 
justice outreach efforts for major phases of the project. The public involvement information may 24 
also help to identify additional minority or low-income populations, community resources, or 25 
communities to be described in the Affected Environment section. Comments or concerns from 26 
members of the community at large, and particularly any who identify as members of minority 27 
and/or low-income populations and communities, will be summarized. These comments may 28 
also include concerns from parties who require translation or other special assistance. The 29 
summary will note any recurrent comments or concerns.  30 


6 ENVIRONMENTAL IMPACT ANALYSIS 31 


The analysis of the potential for any disproportionately high and adverse effects on minority 32 
and/or low-income populations will present information for both the No Build Alternative and the 33 
build alternatives. Disproportionately high and adverse effects on minority and/or low-income 34 
populations are defined in DOT Order 5610.2(a) as follows: 35 


• Effects that are predominantly borne by a minority population and/or a low-income 36 
population, or 37 


• Effects that will be suffered by the minority population and/or low-income population and is 38 
appreciably more severe or greater in magnitude than the adverse effects that will be 39 
suffered by the non-minority population and/or non-low-income population. 40 


Direct construction and operation effects, indirect effects, and cumulative effects will be 41 
examined for all elements of the environment no matter where the effects occur. The primary 42 
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source for this analysis will be the technical reports and EIS sections prepared for the other 1 
elements of the environment. The analysis will also examine any offsetting benefits of the 2 
proposed project.  3 


The first step in this analysis will be to review the assessments of environmental effects for each 4 
element of the environment and to determine if the alternatives would result in adverse effects 5 
taking into account the proposed mitigation measures. Project impacts that would be effectively 6 
mitigated are not anticipated to result in disproportionately high and adverse effects on minority 7 
or low-income populations. A brief statement discussing those elements of the environment that 8 
would not result in substantial adverse effects will be included in the analysis discussion. 9 


In determining whether the project could result in disproportionately high and adverse effects on 10 
minority and/or low-income populations, mitigation measures and project benefits will also be 11 
considered. A project benefit analysis will be conducted in cooperation with transportation and 12 
transit analysts to assess improved access to transit from the project based on accessibility to 13 
stations, overall travel time savings, reliability, hours of service, passenger load, and service 14 
frequency. The demographic characteristics of the population around the alternative stations will 15 
be identified using previously noted sources. The analysis will compare representative travel 16 
times to the major job markets to reflect improved access to jobs, as well as representative 17 
travel times to major health and education institutions in the study area. A qualitative analysis 18 
will then assess whether mitigation measures and project benefits would be likely to accrue to 19 
minority and/or low-income populations, and whether they would help offset any adverse 20 
impacts to those populations after all other mitigation measures are also considered. If potential 21 
adverse impacts are effectively mitigated, the benefits accruing to low-income and minority 22 
populations offset impacts, or both, the analysis may conclude that no disproportionately high 23 
and adverse effects would result.  24 


To facilitate the discussion of potential disproportionately high and adverse effects on minority 25 
or low-income populations, tables will be included that depict the effects and mitigation for each 26 
element of the environment that affect minority, and low-income populations within the study 27 
area, and that describe transit benefits of the project alternatives.  28 


For substantial adverse effects that cannot be effectively mitigated or where a determination is 29 
made that benefits do not offset project impacts to low-income and minority populations, more 30 
detailed analysis will be conducted to determine if the project would result in disproportionately 31 
high and adverse effects on minority and/or low-income populations.  32 


7 MITIGATION MEASURES 33 


The proposed mitigation measures for other elements of the environment may avoid potential 34 
disproportionately high and adverse effects on minority and/or low-income populations, 35 
especially considering project benefits for minority and/or low-income populations. If 36 
disproportionately high and adverse effects are identified, appropriate additional mitigation will 37 
be proposed.  38 
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8 PROPOSED FIGURES, MAPS, OR DATABASES 1 


The following is a list of figures and tables that will be included in the Environmental Justice 2 
section of the EIS: 3 


• A map of the build alternatives and the minority composition of the population for census 4 
tract block groups within the study area. The percentage of the populations in each block 5 
group will be shown in quartiles. This map will also include the location of major community 6 
resources. 7 


• A map of the build alternative alignments and stations and the location of low-income 8 
populations in census tracts within the study area. The percentage of the population that is 9 
low income will be shown in quartiles. This map will also include the location of existing and 10 
proposed public housing in the study area. 11 


• A table of adverse effects by environmental element where there is the potential for impacts 12 
to minority and/or low-income populations and corresponding mitigation for each element of 13 
the environment. 14 


9 DOCUMENTATION 15 


Documentation will be provided as either a an EIS section or an appendix to the EIS. If the 16 
Environmental Justice section is an appendix, a summary of its findings will be incorporated in 17 
the Social Resources, Community Facilities, and Neighborhoods section. 18 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 19 


Information and related GIS mapping depicting the distribution of environmental justice 20 
populations and non-English speaking populations will be shared with the project’s public 21 
involvement and communications team.  22 


Information from the Environmental Justice analysis will also be used in the Social Resources, 23 
Community Facilities, and Neighborhoods sections. If the Environmental Justice analysis is 24 
presented in an appendix to the EIS, it will be summarized in this section also.  25 


11 REFERENCES 26 


Federal Transit Administration (FTA). 2012a. Dependent Guidelines for Federal Transit 27 
Administration Recipients. Circular FTA C4703.1, Title VI and Title VI. July 17. 28 


Federal Transit Administration (FTA). 2012b. Environmental Justice Policy Guidance for Federal 29 
Transit Administration Recipients. Circular FTA C4703.1. August 15. 30 


Sound Transit. 2001. Re-Alignment Issue Paper No. 36: Implementing Environmental Justice 31 
Pursuant to Executive Order 12898 and the Department of Transportation Order to Address 32 
Environmental Justice in Minority Populations and Low-Income Populations. October 4. 33 
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1 INTRODUCTION 1 


This Geology and Soils Technical Analysis Methodology memo briefly describes the methods 2 
that will be used to prepare the Geology and Soils element of the West Seattle and Ballard Link 3 
Extensions project Environmental Impact Statement (EIS). The purpose of the geotechnical 4 
analysis is to identify and assess the potential impacts of constructing and operating the 5 
alternatives on the environment.  6 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 7 


In addition to the relevant regulations considered in all environmental analyses (including 8 
Seattle Municipal Code 25.05.675, Specific Environmental Policies), the Washington State’s 9 
Growth Management Act (GMA; Chapter 36.70A Revised Code of Washington [RCW]) requires 10 
all cities and counties to identify critical areas within their jurisdiction and develop regulations to 11 
protect them. Among the critical areas designated by the GMA are Geologically Hazardous 12 
Areas, which are defined as areas that, because of their susceptibility to erosion, sliding, 13 
earthquake-induced damage, or other geologic events, are not readily suited for development 14 
consistent with public health and safety concerns. The project alternatives will pass through the 15 
City of Seattle, which includes geologic hazard areas in its Environmentally Critical Areas 16 
ordinance (Seattle Municipal Code [SMC] 25.09). 17 


3 DATA NEEDS AND SOURCES 18 


The following information will be reviewed or collected, if available, on the geology and soils of 19 
the study area: 20 


• Project Geotechnical reports prepared by the design team, including summaries of previous 21 
geotechnical borings and readily available geotechnical reports and published geologic data 22 
for the study area 23 


• Results and recommendations from geotechnical borings (such as geotechnical coring or 24 
vibracore borings) completed for the project (note that borings are being conducted for the 25 
purposes of obtaining geotechnical information and for archaeological survey, and where 26 
possible boring locations will be chosen to serve both purposes) 27 


• Geologic mapping and critical area maps from federal, state or local agencies as available, 28 
including WSDOT, USGS, and the local jurisdictions within the project area 29 


4 STUDY AREA AND AREA OF EFFECT 30 


The study area will include the local jurisdictions and for some geologic categories, the region, 31 
for an understanding of broader geologic processes and to understand mechanisms related to 32 
site geology and sensitive and critical areas. The study area for each alternative is 100-feet from 33 
the project footprint and area used for construction. This area may be expanded if ground 34 
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improvement or dewatering is required for a greater distance. Potential impacts for any 1 
structures or facilities considered reasonably foreseeable for the cumulative impacts analysis 2 
would also be considered.  3 


5 AFFECTED ENVIRONMENT 4 


The affected environment section of the EIS will summarize the geology and soils information 5 
for the study area, including mapping, narrative discussion, and tables describing the 6 
topography and various geological features. Geologically sensitive, hazardous, and/or critical 7 
areas will also be identified. 8 


6 ENVIRONMENTAL IMPACTS ANALYSIS 9 


The impact analysis will assess the potential direct, indirect, and cumulative geologic and soil 10 
impacts of the project alternatives, including the No Build alternative. The impacts analysis is 11 
divided into long-term operation impacts and short-term construction impacts.  The factors to be 12 
evaluated include: 13 


• The major features of alternatives including alignment profiles, stations and other facilities 14 
within each segment, including their likely construction methods 15 


• The proximity of project alternatives, including construction staging areas to sensitive and 16 
critical areas, and noting potential conflicts and concerns 17 


• Information from available maps, reports, and relevant geology, soils, and seismicity 18 
information, including geotechnical information developed as part of alternatives planning 19 
and engineering to help further delineate and characterize potential hazards 20 


• Information from field reconnaissance  21 


• Based on the data review, field reconnaissance, and input from the design team, the 22 
potential impacts will be determined for each alternative. The EIS impact discussion will 23 
focus on the project's impact on geological conditions or features, rather than the 24 
engineering requirements posed by various conditions.  25 


6.1 Direct Impacts 26 


Impacts will be qualitatively addressed by evaluating the results of site-specific subsurface 27 
investigations and compiling existing geologic data.  The effects discussion will consider the 28 
potential project impacts or areas of geologic concern.  The analysis will evaluate direct effects, 29 
such as: 30 


• Potential for slope failures, liquefaction, lateral flow or spreading, and ground settlement, if 31 
an earthquake were to occur 32 


• Potential for non-seismic landslides, erosion, and settlement and maintenance 33 


• Undermining of non-project structures from soil erosion 34 
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• Impacts on structures from corrosive or expansive soils  1 


• Modified groundwater flow from ground improvement, construction activities, or buried 2 
structures 3 


• Modified groundwater flow from infiltration of surface water 4 


• Excavation and disposal of excess soils (including tunnel spoils) or unsuitable soils 5 


• Import of fill and backfill materials 6 


• Excavation below groundwater level 7 


• Ground improvement needed to complete construction 8 


• Temporary construction dewatering 9 


Engineering design standards and best management practices (BMPs) incorporated in the 10 
project that avoid or minimize impacts will be described.  For example, supporting structures on 11 
deep foundation systems is one of several proven techniques for addressing the potential 12 
impacts of locating a structure in a seismic liquefaction hazard area. 13 


6.2 Indirect Impacts 14 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 15 
time or a farther distance but are still reasonably foreseeable. The analysis will qualitatively 16 
evaluate potential indirect effects, such as aggregate supplies, and erosion-caused damage to 17 
drainage areas or water quality. The potential for indirect effects beyond the project footprint 18 
from ground improvement would also be considered.  19 


6.3 Cumulative Impacts  20 


Cumulative effects related to geology and soils will be evaluated by considering the potential 21 
longer-term impacts of this project and other past, present, and reasonably foreseeable actions 22 
that affected or would affect the geology and soils of the study area and/or region.   23 


7 MITIGATION MEASURES 24 


Potential impacts to geological resources will be controlled through project planning, design, 25 
and the application of required BMPs during construction and operation. Measures to avoid and 26 
minimize potential impacts of the alternatives will be incorporated as appropriate. Where 27 
impacts cannot be avoided or minimized, mitigation measures will be developed. For each 28 
identified impact, potential mitigation measures will be discussed.  The range of mitigation will 29 
consider the type and magnitude of the impact on the affected environment and the type of 30 
construction planned for the area.  Engineering design standards and BMPs incorporated in the 31 
project that avoid or minimize impacts will be briefly mentioned with a reference to their 32 
description in the Impacts section and differentiated from mitigation measures.   33 
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8 PROPOSED FIGURES, MAPS, OR OTHER DATA 1 


Figures and tables for the EIS section are to be determined, and could include maps of local 2 
and regional geology, topography, potential geologic hazards, relevant soil types, study area 3 
fault zones, and groundwater tables, and estimated soil import and export quantity tables. 4 


9 DOCUMENTATION   5 


A geology and soils section of the EIS will be prepared.  If necessary, an appendix with 6 
supporting maps and other information will be included.  References to other technical 7 
documents developed by Sound Transit for the geotechnical engineering elements of the project 8 
will also be provided, as appropriate. 9 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 10 


The result from this analysis may be incorporated into the following sections:  11 
Water Resources 12 


• Historic and Archaeological Resources  13 
• Acquisitions, Displacements, and Relocations 14 
• Transportation 15 
• Visual and Aesthetic Resources 16 
• Social Impacts, Community Facilities, and Neighborhoods 17 


11 REFERENCES 18 


Jones, M.A. 1996. Thickness of unconsolidated deposits of the Puget Sound aquifer system, 19 
Washington and British Columbia. USGS Water-Resources Investigations Report: 94-4133. 20 


Washington State Department of Natural Resources (WDNR). 2018. Subsurface Geology 21 
Information Portal. https://www.dnr.wa.gov/geologyportal 22 


 23 
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1 INTRODUCTION  


This technical analysis methodology memorandum briefly describes the methods that will be 
used to analyze the impacts on hazardous materials and waste for the West Seattle and Ballard 
Extensions project Environmental Impact Statement (EIS). 


Hazardous materials or substances, hazardous wastes, petroleum products and wastes, and 
contaminated environmental media (including soils, sediments, surface water, and groundwater) 
might be present within the study area and could potentially result in impacts to human health 
and the environment during construction activities or long-term operation activities. The 
following summarizes the work elements for describing the affected environment, evaluating 
potential impacts, and developing mitigation measures. 


The hazardous materials analysis will identify properties in proximity to the project alternatives 
recognized to have hazardous materials issues associated with current or historical site 
activities or that might have documented releases to the environment. Types and locations of 
sites will be identified to evaluate potential impacts to construction, property ownership, and 
general public health and safety.  


2 GUIDING REGULATIONS, PLANS, AND POLICIES 


In addition to the relevant regulations considered in all environmental analyses, the following will 
also be considered:  


2.1 Federal 


• Federal Transit Administration Standard Operating Procedures No. 19, Consideration of 
Contaminated Properties including Brownfields, 2016 


• Federal Highway Administration (FHWA) Technical Advisory T6640.8A, 1987  


• Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), 
(42 United States Code [USC] 9601, et seq.) 


• Superfund Amendment and Reauthorization Act 


• Resource Conservation and Recovery Act of 1976 (RCRA), as amended (42 USC 6901, et 
seq.) 


• Clean Water Act (33 USC Section 1251, et seq.) 


• Toxic Substances Control Act (15 USC 2601-2629) 
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2.2 State 


• Dangerous Waste Regulations (Washington Administrative Code [WAC] 173-303) 
• Model Toxics Control Act (WAC 173-340) 
• Underground Storage Tanks (USTs) (WAC 173-360) 
• Sediment Management Standards (WAC 173-204) 


2.3 Local 


•  Development standards for abandoned landfills (Seattle Municipal Code [SMC] 25.09.240)  


3 STUDY AREA AND AREA OF EFFECTS 


For the analysis of hazardous materials, the study area will include the area within 0.125 mile 
(600 feet) of either side of the project footprint and area used for construction because potential 
impacts would likely be restricted to the immediate corridor of the alternatives. 


4 DATA NEEDS AND SOURCES 


Data needs for this resource include information on existing or relevant historical conditions or 
potential conditions of areas that will be affected by the physical improvements of the project, 
including station locations, staging areas, maintenance facilities, and alternatives. These data 
needs and sources are described in the following sections. 


4.1 Regulatory Database Evaluation 


The U.S. Environmental Protection Agency (USEPA) and Washington Department of Ecology 
(Ecology) develop and maintain databases to track the status of sites reported to have either a 
release of chemicals to the environment or a potential for release due to chemical handling 
activities. The databases identify each site location, the hazardous-material-related activity 
performed, and the status of regulatory follow-up performed to date. To complete the review of 
these records, the services of a professional environmental data retrieval service will be 
retained. The data sources will include the following environmental agency records:  


• Federal National Priorities List Site List 


• Superfund Program Comprehensive Environmental Response, Compensations and liability 
Act Information 


• Federal RCRA Information System 


• Washington State Confirmed and Suspected Contaminated Sites List 


• Washington State Hazardous Sites List 


• Washington State Independent Clean-up Reports List 
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• Washington State Landfill or Solid Waste Site Lists 


• Washington State Leaking UST Lists 


• Washington State Registered UST Lists 


The database information report will be reviewed to identify erroneous output and to track down 
missing information (usually associated with addresses). Sites will be categorized into two 
categories: sites with documented release and sites with potential release.  


Sites identified to potentially affect the project alternatives will be further evaluated and 
summarized by reviewing information included in the environmental database report provided by 
the database search service.  


4.2 Historical Use 


The objective of the historical use information review is to develop a history of the previous uses 
of properties within the study area and surrounding area that helps to identify the likelihood of 
past uses having led to environmental conditions that could potentially affect the environment or 
the project’s construction. Analysts will research the historical land use of the study area and 
adjacent properties to evaluate historical uses that are known to be associated with potentially 
contaminated sites. Historical records reviewed may include Sanborn Fire Insurance maps, 
aerial photographs, and local street directories, as necessary and available. 


4.3 Windshield Survey 


A visual windshield survey of properties within the study area and the surrounding area will be 
conducted to identify properties where hazardous materials may be present. The site 
examination will consist of observing the areas immediately surrounding project construction 
locations, visiting representative areas of the project, and visually assessing the areas within the 
study area for evidence of hazardous materials. The survey will identify visual evidence of past 
or current practices that could lead to soil impacts, groundwater contamination, or both. The site 
reconnaissance will be conducted by driving and walking the length of the project and visually 
identifying evidence of chemical containers or drums, large spills and leaks, distressed 
vegetation, and USTs or other hazardous material storage containers, as appropriate. All 
observations will be conducted from public areas or rights-of-way. 


5 AFFECTED ENVIRONMENT 


The Affected Environment section will characterize the existing conditions in the study area as 
affected by the known or suspected contaminated sites. The characterization will discuss the 
following topics: 


• General land use history 


• Physical environment characteristics that might impact the distribution, migration, and clean-
up of contamination 
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• Known or suspected contaminated sites 


• Summary of known or suspected contaminants and contaminated environmental media 


• Clean-up status for contaminated sites 


• Summary of possible presence of hazardous materials (e.g., asbestos, lead-based paint, 
and polychlorinated biphenyls [PCBs]) 


• Summary of conditions of former landfills located within the study area 


• Summary of regulatory and cleanup status of Superfund sites located within the study area  


• Map of locations of known or suspected contaminated sites in the study area 


A regulatory database query for a large linear project is expected to yield many sites within the 
study area that have a history of hazardous materials use or release to the environment. Based 
on the information collected, sites will be categorized into one of four site concern categories: 
high, medium, low, and minimal. The purpose of the site concerns analysis is to prioritize sites 
to determine the need for avoidance, remediation, or mitigation while considering associated 
impacts. The risk levels are defined as follows:  


• High. Sites that involve substantial contamination of large areas, including soil and 
groundwater, multiple contaminants, and might represent higher risk of further releases of 
hazardous materials to people or the environment, or that would be likely to involve high 
levels of regulatory approvals, or extensive or lengthy remediation activities that may create 
other impacts to the environment, or that could pose major delays to the development of the 
project.  


• Medium. Sites where the nature of potential contamination is known based on existing 
investigation data, the potential contaminants are not extremely toxic or difficult to treat, and 
probable remediation approaches are straightforward. 


• Low. Sites where the nature of potential contamination is known based on existing 
investigation data, and the sites are not expected to have notable impacts on the project due 
to their location; or where sites used hazardous materials but had no or only very small 
reported releases.   


These site concern levels will be recorded in the hazardous materials sites database and 
included in the historical hazardous materials sites summary tables and maps. Phase I 
environmental site assessments will be conducted for all High risk sites along the Preferred 
Alternative as part of the Draft EIS. If the Preferred Alternative is changed after the Draft EIS 
any new High risk sites along the modified Preferred Alternative will have Phase I environmental 
site assessments conducted during the Final EIS. Phase II environmental site assessments will 
be conducted where appropriate for the Preferred Alternative High risk sites as part of the Final 
EIS where site access can be obtained. 







Hazardous Materials and Waste Technical Analysis Methodology 


Page 5 | AE 0036-17 | Hazardous Materials and Waste Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


6 ENVIRONMENTAL IMPACTS ANALYSIS 


The impact analysis will assess the potential direct, indirect, and cumulative hazardous material 
impacts of the project alternatives, including the No Build alternative. The impacts analysis is 
divided into long-term operation impacts and short-term construction impacts. It will also 
address potential regulatory considerations as a result of the presence of hazardous materials, 
hazardous substances, hazardous wastes, or contaminated environmental media for the No 
Build Alternative and the build alternatives. The analysis will consider impacts to human health 
and the environment as a result of possible release of contaminants or alteration of contaminant 
migration pathways during construction activities, and effects of existing contaminated sites. 
The primary impacts of hazardous materials identified along the alternatives will affect 
construction, since potential releases might pose health and safety threats to the general public. 
The extent and type of contamination encountered at specific sites might help to determine 
project siting on a small scale to avoid potential long-term property ownership problems and 
avoid issues in construction staging areas. A general discussion of applicable regulatory 
requirements that result from hazardous materials issues will be provided.  


Investigation into available information for each documented contaminated site will provide a 
technical basis for decision-making as to whether potential long-term liability is balanced by the 
benefits to the community and the project as a whole.   


The impacts analysis would also include a discussion of the environmental benefits available if 
contaminated properties or Brownfields are utilized by the project. Where an alternative would 
acquire contaminated sites requiring extensive remediation or cleanup measures (high risk 
sites), the major elements of the plan would be described and evaluated in the EIS. Any 
properties needing substantial remediation actions may have additional environmental impacts 
due to the remediation measures themselves, and these activities would be noted. 


A qualitative discussion of hazardous materials used during operation for maintenance or other 
activities will be included. 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 
time or a farther distance but are still reasonably foreseeable. The analysis of indirect effects will 
discuss the potential results of redevelopment in station areas where the project alternatives 
could encourage transit-oriented developments or station area development on sites that may 
have past contamination.  


The analysis of cumulative effects will involve discussing trends as it pertains to hazardous 
materials and will review available information about past, present, and future projects to 
determine the potential for cumulative effects. 


7 MITIGATION MEASURES 


Potential impacts of hazardous materials will be controlled through project planning, design, and 
the application of required best management practices (BMPs) during construction and 
operation. Measures to avoid and minimize potential impacts of the alternatives will be 
incorporated as appropriate. Where impacts cannot be avoided or minimized, mitigation 
measures will be developed. BMPs including commitments to adhere to applicable regulations 
will be identified as part of the project. This includes measures for controlling hazardous 
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materials planned for use within the context of constructing, operating, and maintaining the light 
rail system. The project action would also include measures called for in remediation plans for 
acquired properties with contamination.   


The mitigation measures will describe potential mitigation for other identified impacts. The 
mitigation section will include the following:  


• Measures to avoid or minimize potential environmental impacts due to further releases of 
hazardous materials on sites where contamination has been identified (e.g., modification of 
alternative)  


• Measures to mitigate potential impacts to public health and the environment 


• Measures to mitigate construction and operation impacts 


8 PROPOSED FIGURES, MAPS, OR DATABASES 


The following figures and tables are anticipated to be produced in support of the hazardous 
materials analysis for the EIS and a technical appendix: 


• Database hazardous material sites summary table 


• Database hazardous material sites location map 


• Historical hazardous material sites summary table Historical hazardous material sites 
location map 


• Summary of potentially acquired properties identified as hazardous material sites (as 
background information for a technical memorandum)  


9 DOCUMENTATION 


For this resource, the following documentation will be developed: 


• An EIS section 


• A technical appendix providing additional documentation on research methods and results, 
tables, and geographic information system maps 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 


Potential remediation plans identified for contaminated properties would be evaluated by other 
EIS sections for other impacts to the environment. 
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1 INTRODUCTION  1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
the Historic and Archaeological Resources element the West Seattle to Ballard Link Extensions 3 
project Environmental Impact Statement (EIS). 4 


Resources investigated in this environmental element include districts, sites, buildings, 5 
structures, objects, and landscapes significant in American history, prehistory, architecture, 6 
archaeology, engineering, and culture. These resources are protected by a number of statutes 7 
and regulations at various government levels. 8 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 9 


In addition to the relevant regulations considered for all environmental analyses, the information 10 
in the following sections will also be considered: 11 


• The National Historic Preservation Act of 1966 (NHPA), as amended, Sections 101 and 106 12 


• Code of Federal Regulations (CFR) Title 36, Part 800, Protection of Historic Properties 13 


• U.S. Department of Transportation Act of 1966, Section 4(f)  14 


• American Indian Religious Freedom Act of 1978 15 


• Executive Order (EO) 13007 (access to and/or ceremonial use of sacred sites by Indian 16 
religious practitioner) 17 


• Revised Code of Washington (RCW) 27.53 (archaeological sites), 27.44 (Indian graves), 18 
and 76.09 (of information) 19 


• Washington State Department of Archaeology and Historic Preservation (DAHP) survey and 20 
inventory standards  21 


• City of Seattle’s Landmarks Preservation Ordinance (Seattle Municipal Code [SMC] 25.12) 22 


• National Register of Historic Places (NRHP) program bulletins, preservation briefs, and 23 
other guidelines 24 


Seattle Municipal Code 25.05.675, Specific Environmental Policies Section 106 of the NHPA, as 25 
amended, states that any federal or federally assisted project or any project requiring federal 26 
licensing or permitting must consider the action’s effects on historic properties listed in or 27 
eligible for listing in the NRHP. Regulations governing the Section 106 review process are 28 
contained in 36 CFR 800 “Protection of Historic Properties”.  29 


Historic properties include historic and prehistoric archaeological sites, districts, buildings, 30 
structures, and objects. Some historic properties can also be Cultural Landscapes or Traditional 31 
Cultural Properties if they meet the applicable criteria in National Register Bulletins 18 and 38, 32 
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respectively. Section 106 regulations require consultation with the State Historic Preservation 1 
Officer (SHPO), Native American tribes, other interested parties, and the public.  The 2 
regulations also encourage coordination with the environmental review process required by 3 
other statutes, including the National Environmental Policy Act (NEPA) and Section 4(f) of the 4 
U.S. Department of Transportation Act of 1966.  5 


Section 106 regulations require the federal agency (or agencies) to follow a five-step process for 6 
satisfying the Section 106 requirements:  7 


• Determine that the project is undertaking with the potential to affect historic properties 8 


• Identify interested and affected Native American tribes and other interested parties 9 


• Identify and evaluate potential historic properties for NRHP-eligibility 10 


• Assess whether the project will affect historic properties, and whether effects will be adverse 11 


• Consult with tribes, State Historic Preservation Officer (SHPO), and other interested parties 12 
to resolve adverse effects to NRHP-eligible historic properties 13 


Historic properties are identified in consultation with the SHPO and other consulting parties, and 14 
must qualify for listing in the NRHP by meeting specific criteria and standards of integrity (36 15 
CFR 60.4).  16 


Washington state laws include requirements related to archaeological sites. RCW 27.53 17 
(Archaeological Sites and Resources) prohibits unpermitted disturbance of archaeological sites, 18 
defined as a geographic locality in Washington that contains archaeological objects. RCW 27.44 19 
(Indian Graves and Records) and RCW 68.50 (Human Remains) require notification procedures 20 
and work stoppage in the event of a discovery of human remains.  21 


The City of Seattle’s Landmarks Preservation Ordinance (SMC 25.12) states that in order to be 22 
eligible for landmark designation a property must be at least 25 years old, possess integrity or 23 
the ability to convey its significance, and meet at least one of six criteria. Only the Seattle 24 
Landmarks Preservation Board can determine whether a property meets the criteria. A 25 
Certificate of Approval from the Board is required to alter or demolish a landmark.    26 


3 DATA NEEDS AND SOURCES 27 


Potential data needs and sources for this resource include:  28 


• Federal, state, and local lists and nomination forms of identified historic properties, including 29 
the NRHP, the Washington Heritage Register, online register lists for the King County 30 
Historic Preservation Program and the City of Seattle, and local landmark or historic 31 
designations DAHP predictive model for archaeological resources 32 


• Mapping of buildings, structures, objects, and districts in the area of potential effect (APE) 33 
by construction date from city directories, building permit files, and County tax assessor 34 
records 35 


• Light detection and ranging (LiDAR) imagery 36 
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• Methods and results of cultural resource reports for previous surveys conducted within or 1 
near the APE  2 


• Various sources and databases, including those maintained by DAHP and tribal cultural 3 
resource departments, regarding existing archaeological and historic resources in the 4 
project APE, including historical maps, photographs, ethnographic literature, and local 5 
histories  6 


• General Land Office Survey maps, and the files and site records of the Washington DAHP  7 


• Fire insurance maps, historical maps and photographs, and oral histories, including those on 8 
record with the University of Washington and public libraries  9 


• Project design drawings of alignments, stations, and related facilities 10 


• Models of archaeological potential, including DAHPs Statewide Predictive Model and any 11 
other applicable modeling.  12 


• Geotechnical information or other sources of information about subsurface conditions in the 13 
Project area 14 


• Consultation with Tribes and other interested parties such as local historic preservation 15 
groups.  16 


• Other technical reports prepared on behalf of the project, including, but not limited to, noise, 17 
vibration, visual/aesthetics, and geology. 18 


4 STUDY AREA AND AREA OF POTENTIAL EFFECTS 19 


The study area (also the Area of Potential Effects [APE] under Section 106) includes all areas 20 
where one or more of the alternatives could affect historic or archaeological resources. Federal 21 
Transit Administration (FTA), in consultation with DAHP and other consulting parties, 22 
determines the Section 106 APE, which becomes the study area for historic and archaeological 23 
resources for the alternatives evaluated in the EIS. The APE for each alternative is generally 24 
defined as an area within an adjacent tax parcels (or 200-foot buffer if parcels are very large) for 25 
at-grade and elevated sections; within an adjacent tax parcel above tunnel alignments; and 26 
within 200 feet of the boundaries of any station or other facility that is constructed as part of the 27 
project. In addition, based on consultation with DAHP and other parties, the APE has been 28 
expanded in the following locations: 29 


• Within one parcel of known demolition areas throughout the corridor. 30 


• In West Seattle, parcels on the south side of SW Nevada St. between 26th Ave. SW and 31 
30th Ave. SW, just north of the elevated alignment on SW Genesee St.  32 


• In SODO, at S Holgate St. and S Lander St., where some of the alternatives would 33 
reconstruct the roadway to cross over the existing and proposed future light rail alignments. 34 


• In Interbay, the area between 21st Ave. W and the shoreline, north of W Nickerson St. 35 
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• In Ballard, within 0.25 miles of the centerline of the proposed fixed bridge (Level 3 1 
Evaluation Alternative 2a) across Salmon Bay. 2 


Based on consultation, design refinements, and/or information from other environmental 3 
disciplines, the definition of the APE may be expanded or reduced where a more detailed review 4 
of potential effects indicates that a smaller or larger study area is appropriate. 5 


The Area of Direct Impact (ADI) consists of the anticipated horizontal and vertical limits of 6 
ground disturbance expected during construction. The ADI currently includes a 100-foot buffer 7 
from centerline of each alternative. The vertical ADI consists of the area that will be disturbed in 8 
constructing the project down to the depth of culturally sterile soils based on soil types, 9 
geomorphic setting, age of landforms, and modern disturbance. The maximum depth of ground 10 
disturbance might vary according to construction practice—deeper for excavation areas and 11 
shallower for at-grade construction, depending on the geomorphology of the landform where the 12 
project element occurs.  13 


A larger geographic area, generally consisting of the City of Seattle, will be discussed in the 14 
Affected Environment section to better understand the historical development pattern and the 15 
significance of buildings.  16 


5 AFFECTED ENVIRONMENT 17 


The description of the affected environment will include the following: 18 


• A description of the local and regional history to provide a context for understanding the 19 
development of the study area and for identifying historic properties. 20 


• A list of historic properties that have previously been determined to be eligible for the NRHP 21 
or  are City of Seattle Landmarks. 22 


• A list of properties that are recommended to meet the criteria of the NRHP or that could be 23 
considered City of Seattle Landmarks.  24 


• A map and a list of identified archaeological sites within the APE. The mapping will be 25 
redacted from public or generally distributed versions of the documentation.  26 


• A map or series of maps showing properties that are listed, determined eligible, or 27 
recommended eligible for listing in the NRHP or other registers.   28 


Information on cultural resources to be described in the Affected Environment section will be 29 
collected using the following background research and survey methods: archival research, 30 
historic resource field surveys, archaeological sensitivity mapping, archaeological survey, and 31 
identification of traditional cultural properties through consultation with Tribes and other 32 
interested parties. This information will be used by FTA and Sound Transit to determine 33 
resources listed or eligible for listing in the NRHP, the WHR and/or as Seattle Landmarks.  34 
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5.1 Archival Research 1 


To identify historic properties that had previously been identified as significant, information will 2 
be collected on the developmental history of the area, the historic districts, and the individual 3 
buildings, using sources listed above under “Data Needs and Sources”.  4 


5.2 Historic Resource Field Surveys  5 


5.2.1 National and State Register Eligibility 6 


To identify historic resources that are potentially eligible for listing in the NRHP or in state or 7 
local historic registers, the survey process will prepare Historic Property Inventory (HPI) forms 8 
for all properties within the APE that meet the NRHP criterion of being 50 years or older. This 9 
analysis assumes 2030 as the year of action because it is expected that any potential direct 10 
impacts will have occurred by that point in construction. Based on this, the survey will consider 11 
all properties within the APE that were built in 1980 or earlier. This work may be phased.  12 


The surveys will consider information for any properties that have been previously recorded in 13 
the DAHP historic property inventory database (WISAARD). In general, previous determinations 14 
by others can be the basis for a determination of eligibility, but federal agencies may make their 15 
own assessments regarding eligibility for the NRHP, and they may also augment existing 16 
information by others. Field surveys, information from local construction records, the County tax 17 
assessor records, city directories, and other archival information will be used to assess the 18 
historical integrity and significance of the properties. The newly evaluated properties will be 19 
added to the DAHP database with recommendations regarding their NRHP eligibility. Properties 20 
that were surveyed and inventoried over 5 years ago will be photographed, and the HPI entries 21 
will be updated and included in the survey. This information will be reviewed by Sound Transit 22 
and FTA and forwarded to DAHP for concurrence regarding eligibility. 23 


To determine the level of information to be contained in HPI forms used for NRHP 24 
determinations, Sound Transit and FTA will maintain ongoing coordination with DAHP and 25 
provide additional information as needed, such as project tours and photos. For example, for 26 
properties that may meet eligibility requirements in terms of age, but clearly lack other 27 
characteristics or integrity that would allow them to meet other requirements, the HPI form may 28 
include photos and a summary description, and briefly discuss the reasons why the property is 29 
not recommended as eligible. Greater levels of information will be developed for the properties 30 
that Sound Transit, FTA, and DAHP conclude have more apparent historic characteristics.  31 


The list of properties considered for their ability to meet NRHP and state criteria and local 32 
landmark eligibility requirements will be developed as a summary table attachment to the 33 
Historic and Archaeological Resources Technical Report. Any property identified as potentially 34 
meeting NRHP or state or local requirements will be described in the Affected Environment 35 
section of the report.  36 


5.2.2 Seattle Landmark Eligibility 37 


 The project team will develop lists of all properties that have the potential to meet local historic 38 
preservation criteria in the study area. In addition to allowing properties at least 25 years old to 39 
be eligible, the City’s SEPA ordinance requires landmark eligibility review for all properties that 40 
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are 50 years or older that could be demolished. Within Seattle, the analysis would identify 1 
properties within the APE that are 25 years or older by 2030, which places the year of historic 2 
significance at 2005. Buildings that would be directly altered or demolished as a result of the 3 
project would be evaluated for local landmark eligibility.  4 


The six criteria (SMC 25.12.350) are:  5 


• A. It is the location of, or is associated in a significant way with, a historic event with a 6 
significant effect upon the community, City, state, or nation;  7 


• B. It is associated in a significant way with the life of a person important in the history of the 8 
City, state, or nation;  9 


• C. It is associated in a significant way with a significant aspect of the cultural, political, or 10 
economic heritage of the community, City, state, or nation;  11 


• D. It embodies the distinctive visible characteristics of an architectural style, or period, or of 12 
a method of construction;  13 


• E. It is an outstanding work of a designer or builder;  14 


• F. Because of its prominence of spatial location, contrasts of siting, age, or scale, it is an 15 
easily identifiable visual feature of its neighborhood or the City and contributes to the 16 
distinctive quality or identity of such neighborhood or the City.  17 


Only the Seattle Landmarks Preservation Board can determine whether a property meets the 18 
criteria.   19 


5.3 Archaeological Sensitivity Mapping 20 


Research will be conducted to determine the soil types, geomorphologic setting, and age of 21 
landforms involved, as well as the extent of modern disturbance. Ethnographic place names, 22 
specifically the geographical data that T.T. Waterman prepared for the Puget Sound area in the 23 
1920s, will be included as part of the sensitivity mapping. The potential for encountering buried 24 
precontact, ethnographic, and historical archaeological sites will be established by this process 25 
to increase the likelihood that existing sites will be identified during reconnaissance. It is 26 
possible, however, that one or more subsurface sites might not be discovered before 27 
construction.  28 


Archaeologists will map the potential for prehistoric and historical archaeological sites to occur 29 
in the APE. They will gather information about environmental features, ethnographic place 30 
names, known archaeological resources, the historical shoreline, and the patterns of precontact, 31 
ethnographic, and historic use of the area. They will also overlay LiDAR imagery to display the 32 
cut and fill limits within this heavily urbanized setting. They will then study maps of the project 33 
alignments and conduct a vehicle reconnaissance. DAHP’s statewide archaeological probability 34 
map will be consulted, and a project-specific analysis of archaeological sensitivity will be 35 
developed to identify areas with a high potential for containing archaeological sites (known as 36 
high-sensitivity areas). Areas of apparent previous severe disturbance will be identified and 37 
classified as low-sensitivity areas. Examples of typical high-sensitivity areas include the 38 
following: 39 
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• Areas in the vicinity of water bodies, freshwater resources, and water body confluences, 1 
especially water bodies with anadromous fish runs 2 


• Areas on higher ground such as terraces above water bodies 3 


• High areas that provide protection, visibility, or both, such as bluff tops 4 


• Areas on General Land Office (GLO) plats or Sanborn Fire Insurance Maps that show 5 
historical land use with the potential to contact important archaeological deposits and 6 
features 7 


5.4 Archaeological Survey 8 


FTA, Sound Transit, and the project archaeologists will coordinate with DAHP and interested 9 
tribes to define a preliminary archaeology survey plan that will select locations for field surveys, 10 
favoring locations with high sensitivity for containing archaeological sites based on the 11 
archaeological sensitivity mapping and expectations for where intact archaeological deposits 12 
are likely. The methodology and archaeological survey plan will be provided for FTA, DAHP and 13 
tribal review. Survey locations will prioritize land that is publicly owned and in open land use to 14 
facilitate access, accessible ground surface, to allow the possibility of subsurface investigations 15 
(e.g. shovel tests, geoprobes/coring, mechanical trenching etc.). During development of the EIS, 16 
it is assumed access to private property for shovel probes or other archaeological survey field 17 
investigation will not be provided. The survey will also be informed by available design 18 
information, which will indicate the level or depth of construction or other ground disturbances 19 
that may occur as a result of the project alternatives. The plan will note areas identified for 20 
geotechnical investigations (such as geotechnical coring or vibracore borings), to identify 21 
landforms with the potential to contain intact archaeological deposits. The plan will be provided 22 
for review and comment by DAHP and interested tribes; after 30 days of review, the plan will be 23 
revised and finalized in response to comments received.  24 


An Inadvertent Discovery Plan (IDP) will be prepared as part of the early phases of project 25 
development to facilitate geotechnical investigations, ground water monitoring, and other early 26 
activities with a minimal ground disturbance footprint. The IDP will describe the protocols to be 27 
followed if intact archaeological resources or human remains are identified. 28 


5.5 Identification of Traditional Cultural Properties 29 


Consultation with Tribes and other traditional communities and groups will be used to gather 30 
data pertinent to identifying TCPs within the APE. Another method consists of research into 31 
ethnographic sources that discuss Indian place names, especially the geographical data that 32 
T.T. Waterman prepared for the Puget Sound area in the 1920s (Hilbert et al. 2001; Waterman 33 
1920).  34 


5.6 Determination of NRHP Eligibility   35 


Evaluation methods outlined in 36 CFR 800(c)(1) will be used to apply NRHP eligibility criteria to 36 
identified historic resources. To be considered a “historic property” (eligible for listing in the 37 
NRHP), a property must be at least 50 years of age (or be exceptionally important) and meet 38 
one or more of the National Park Service’s criteria for evaluation (36 CFR 60.4), listed below. 39 
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The quality of significance in American history, architecture, archaeology, engineering, and 1 
culture is present in districts, sites, buildings, structures, and objects that possess integrity of 2 
location, design, setting, materials, workmanship, feeling, or association, and: 3 


• that are associated with events that have made a significant contribution to the broad 4 
patterns of our history (Criterion A); or  5 


• that are associated with the lives of persons significant in our past (Criterion B); or 6 


• that embody the distinctive characteristics of a type, period, or method of construction, or 7 
that represent the work of a master, or that possess high artistic values, or that represent a 8 
significant and distinguishable entity whose components may lack individual distinction 9 
(Criterion C); or  10 


• that have yielded or may be likely to yield, information important in prehistory or history 11 
(Criterion D). 12 


FTA will make a determination of NRHP eligibility for each property. Sound Transit and FTA will 13 
then submit inventory forms to DAHP with a request for concurrence with FTA’s determinations 14 
on NRHP eligibility. 15 


For archaeological sites, integrity of location, materials, and association are generally most 16 
crucial. To address important research topics, archaeological deposits usually must be in their 17 
original location, retain depositional integrity, contain adequate quantities and types of materials 18 
in suitable condition to address important research topics, and have a clear association. 19 
Associations may be defined at different social scales (e.g., an activity area, a household, or 20 
institution) and across various temporal spans (e.g., brief or longer term). 21 


6 ENVIRONMENTAL IMPACT ANALYSIS 22 


The impact analysis will assess the potential direct, indirect, and cumulative historic and 23 
archaeological impacts of the project alternatives, including the No Build alternative. The 24 
impacts analysis is divided into long-term operation impacts and short-term construction 25 
impacts. The project would affect historic and archaeological resources if it changes the 26 
characteristics that qualify a historic property for inclusion in the NRHP or state or local 27 
registers. The first step in the analysis is to determine if any of the alternatives would have any 28 
effect, either permanently or during construction (including construction staging areas), on the 29 
property. The second step is to determine if the effect is adverse. An effect is adverse if it 30 
diminishes the integrity of the property’s historically significant characteristics. Examples of 31 
adverse effects include, but are not limited to, the following: 32 


• Demolition or alteration of the property 33 


• Alteration of the property’s setting 34 


• Introduction of visual, audible, or atmospheric elements that are out of character with the 35 
setting of the historic property 36 


• Physical encroachment upon an archaeological site. 37 
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6.1 Direct Impacts 1 


FTA will determine the anticipated adverse effects of project construction and operation on 2 
traditional cultural places, ethnohistoric and archaeological sites, and properties eligible for the 3 
NRHP ("historic properties") as well as resources listed or eligible for the City of Seattle 4 
Landmark list; adverse effects include demolishing or altering the property or its setting, 5 
including disturbance of an archaeological site. To determine the direct effects on historic 6 
resources, the following information will be used:  7 


• The location of project elements and proximity to historic properties, 8 
• Potential partial or complete acquisition and/or demolition of historic properties, 9 
• Construction methods and location,  10 
• Potential for vibration (short- or long-term) that could damage historic properties, 11 
• Potential for settlement that could damage historic properties, and 12 
• Potential changes to the visual setting that adversely affect the historic setting. 13 


The extent to which these effects may alter the integrity of the historic properties will be 14 
analyzed based on experience with previous similar projects and activities. If possible, 15 
alternatives will be designed to avoid or minimize impacts on historic and archaeological 16 
resources. To minimize impacts, best management practices appropriate to the proposed 17 
construction activity will be initially defined, and will be refined as the consultation process 18 
continues.  19 


Under Section 106, FTA anticipates making a determination of effect for each resource and for 20 
each alternative or option. In addition to providing documentation of its analysis and findings, 21 
FTA will provide a written request to DAHP to review and comment on FTA’s preliminary 22 
findings, and will request the SHPOs concurrence with a potential determination of effect for the 23 
project. The SHPO may concur with the determination of effect, or, as provided in Section 106 24 
regulations (36 CFR 800.5[b]), could suggest modifications or impose conditions so that 25 
adverse effects can be avoided and thus result in a “no adverse effect” determination. The lead 26 
federal agency will notify the Advisory Council on Historic Preservation (ACHP) in the case of an 27 
adverse effect, and may also request their participation in the consultation process. 28 


Changes to designated Seattle Landmarks require approval by the Landmarks Board. The 29 
following changes to a designated Seattle Landmark, or to a building or structure within a 30 
designated Landmark District, require a Certificate of Approval  before work can begin: 31 


• Any change to the exterior of any building or structure  32 


• Installation of any new sign or changes to existing signs  33 


• A change in the color the building or structure is painted  34 


• Any change in a public right-of-way or other public space, including parks and sidewalks, 35 
including but not limited to sidewalk displays and street lights  36 


• New construction  37 


• Demolition of any building or structure 38 
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• Changes to the interior that show from the street, and changes to the interior of some 1 
landmark buildings 2 


• Site alterations in some cases 3 


• A proposed new business or service or an expansion of current use in some cases 4 


• Other changes not listed here, as identified by the Landmarks Board. 5 


If an archaeological site eligible for listing on the NRHP is identified within the Study Area or 6 
APE, all efforts should be made to determine if the archaeological site can be avoided. Minimal 7 
archaeological investigations may be necessary to confirm the archaeological site boundary for 8 
proper avoidance (if it has not already been conducted). The project will have an adverse effect 9 
if archaeological sites that are eligible for the NRHP cannot be avoided by the project. 10 


6.2 Indirect Impacts 11 


Indirect effects are potential effects that would be caused by the project alternatives at a later 12 
time or a farther distance but are still reasonably foreseeable. For indirect effects, broader 13 
changes (such as changes in land use) that the project may cause will be identified and 14 
analyzed qualitatively, based primarily on the effects seen from previous similar projects. This 15 
analysis would include activities related to the project but not directly part of the project or 16 
known at the time of the analysis. Examples include transit-oriented development projects, 17 
mitigation or permit compliance activities to respond to other kinds of environmental impacts or 18 
permitting requirements (such as for stormwater management), or complementary activities that 19 
may be taken by others, such as street or trail improvement projects that enhance connections 20 
or access to the light rail project.  21 


6.3 Cumulative Impacts  22 


Cumulative effects are effects that result from the incremental impact of the proposed action 23 
when added to other past, present, and reasonably foreseeable future actions. The cumulative 24 
effects analysis will focus on the combined effects of the build alternatives with other projects 25 
that are anticipated to add to the effects on historic and archaeological resources in the study 26 
area. A listing of future anticipated projects will be developed as part of the general EIS 27 
documentation, and will include other land development or transportation projects planned or 28 
programmed within the project vicinity. 29 


7 MITIGATION MEASURES 30 


Potential impacts to historical and archeological resources will be controlled through project 31 
planning, design, and the application of required best management practices (BMPs) during 32 
construction and operation. Best management practices (BMPs) appropriate to the proposed 33 
construction activity will be initially defined, as well as refined as the Section 106 consultation 34 
process continues. Where impacts cannot be avoided or minimized, mitigation measures will be 35 
developed.  Typical mitigation measures that could be used include the following: 36 


• Modifying the undertaking through redesign, reorientation, or other similar changes 37 
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• Relocating the historic properties 1 
• Documenting buildings or structures that must be destroyed or substantially altered 2 
• Implementing data recovery of archaeological or architectural information and materials 3 
• Preparing a NRHP nomination for an archaeological site 4 
• Preparing a comprehensive ethnographic study 5 


Some typical measures include modifying the undertaking through redesign, reorientation, or 6 
other similar changes; relocating the historic properties; documenting buildings or structures that 7 
must be destroyed or substantially altered; and implementing data recovery of archaeological or 8 
architectural information and materials.  9 


Under Section 106, the product of consultation on effects and mitigation will be an agreement 10 
document (Memorandum of Agreement or Programmatic Agreement) that contains stipulations 11 
specifying measures to be implemented that will mitigate the adverse effects. 12 


7.1 Agency and Tribal Consultation 13 


Sound Transit and FTA will consult with the DAHP, City of Seattle, Native American tribes, and 14 
other interested parties (e.g., historic preservation groups) during the cultural resources 15 
investigations impact assessment, and mitigation development. FTA will lead consultation with 16 
DAHP and government-to-government consultation with federally recognized tribes. Sound 17 
Transit will lead consultation with the county, cities, interested parties and non-federally 18 
recognized tribes.  19 


Sound Transit and FTA will solicit information from the tribes about the presence of any known 20 
archaeological sites and TCPs that might be affected by future construction of the project. 21 
During consultation, Sound Transit and FTA will discuss with the tribal representatives’ 22 
protocols to protect culturally sensitive information from broad public distribution. If TCPs exist 23 
within the APE and interested tribes are concerned about maintaining the confidentiality of 24 
culturally sensitive information, then Sound Transit and FTA will not place information 25 
specifically identifying the resource in the EIS.  26 


7.1.1 Proposed Figures, Maps, or other Data 27 


• Maps of the APE, historic structures, and archaeological high-probability areas 28 
• Photos of historic resources, as appropriate 29 
• Figures showing impacts and/or proposed mitigation, as appropriate. 30 


8 DOCUMENTATION 31 


For this resource, the following documentation will be developed: 32 


• A preliminary archaeology survey plan to define areas proposed for initial archaeological 33 
surveys 34 


• An EIS section including a map of the APE, historic structures, and archaeological high 35 
probability areas 36 
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• A technical report, including sections on affected environment and impacts, with maps of the 1 
APE, maps of archaeological survey locations and probability areas; maps and tables of 2 
historic property locations and descriptions; maps, tables, and descriptions of properties 3 
reviewed for potential eligibility under the NRHP and local jurisdiction historic or landmark 4 
criteria; and adverse effects evaluations for eligible properties 5 


• Archaeological Site, Isolate or HPI forms (as submitted to DAHP’s database) 6 


• Records of all correspondence with DAHP, Tribes or other interested parties. 7 


9 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 8 


Data and findings developed in this analysis will be used for the Section 4(f) evaluation. 9 
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1 INTRODUCTION 1 


This Land Use Technical Analysis Methodology memorandum describes the methods that will 2 
be used to analyze land use impacts and mitigation for the West Seattle and Ballard Link 3 
Extensions project Environmental Impact Statement (EIS). 4 


Changes in transportation systems can influence changes in nearby land uses and local land 5 
use plans; these plans and their underlying zoning are controlled by local jurisdictions. The 6 
project can directly affect land use through property acquisition and conversion to a 7 
transportation use. Mobility improvements can also be a factor supporting greater levels of 8 
urban development. Regional plans and City of Seattle plans identify the need to facilitate the 9 
efficient use of land by using transit to connect urban activity centers, with transit and other 10 
multimodal system improvements offering a sustainable approach to meeting growing 11 
transportation demand. Adopted regional policy calls for focusing future growth in compact, 12 
walkable and transit-oriented communities, and prioritizing transportation investments to support 13 
transit-oriented densities and development. To accommodate the planned regional growth, 14 
Seattle’s urban village strategy plans to focus population and employment growth in the 24 15 
designated urban villages. A focus of the urban village strategy is to allow for more people to be 16 
close to public transit. Transit can act as a catalyst for development and/or redevelopment in 17 
station areas where jurisdictions have identified the need for greater density and a mix of land 18 
uses. The Land Use section will evaluate direct, indirect, and cumulative impacts to land use 19 
from operation and construction, and will present options to avoid, minimize, or mitigate 20 
potential adverse impacts. A technical appendix will further review the project’s land use 21 
compatibility and conformance with existing land use plans and policies.  22 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 23 


The following adopted regulations, plans, and policies will be reviewed. This list will be revised 24 
as new plans are adopted. 25 


2.1 Federal 26 


Federal Transit Administration (FTA) Circular C7050.1A - FTA Guidance on Joint Development. 27 
Rev. 1. December 29, 2016) 28 


2.2 State/Region 29 


• Washington State Growth Management Act (GMA) (adopted 1990, as amended) 30 


• Puget Sound Regional Council (PSRC) VISION 2040 [adopted 2009]; draft VISION 2050 31 
update in 2019; scheduled for adoption in 2020  32 


• PSRC Regional Transportation Plan (adopted May 2018) 33 


• PSRC Transportation 2040: Toward a Sustainable Transportation System (adopted May 34 
2010) 35 







West Seattle and Ballard Link Extensions 


Page 2 | AE 0036-17 | Land Use Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


• Sound Transit Regional Transit Long-Range Plan (adopted December 2014) 1 


• Sound Transit 3, Regional Transit System Plan for Central Puget Sound (Sound Transit, 2 
June 2016)  3 


• Sound Transit Equitable Transit-Oriented Development (TOD) Policy (Board Resolution No. 4 
R2018-10) that addresses how the agency should consider potential for TOD development 5 
near transit facilities being planned and studied. The policy reflects requirements in Sound 6 
Transit 3 and Revised Code of Washington (RCW) 81.112.350 (the agency’s enabling 7 
legislation)  8 


• Sound Transit Real Property Excess, Surplus and Disposition Policy (Board Resolution No. 9 
R2013-30) 10 


2.3 City of Seattle 11 


• City of Seattle, Seattle 2035 Comprehensive Plan (adopted 2016, amended November 12 
2017) including applicable neighborhood plans: 13 


– Ballard/Interbay Northend Manufacturing & Industrial Center 14 


– Crown Hill Ballard 15 


– Delridge 16 


– Downtown 17 


– First Hill 18 


– Greater Duwamish Manufacturing Industrial Center 19 


– North Beacon Hill 20 


– Queen Anne (Uptown) 21 


– South Lake Union 22 


• West Seattle JunctionCity of Seattle, Generalized Zoning Map (April 2019)  23 


• Seattle Municipal Code Chapter 23.60A Seattle Shoreline Master Program Regulations and 24 
land use and zoning regulations (updated online July 2018)  25 


• Seattle Department of Transportation, Transit Master Plan: MOVE SEATTLE 10-Year 26 
Strategic Vision for Transportation (adopted February 2016)  27 


• Seattle Department of Transportation, Pedestrian Master Plan (adopted October 2017)  28 


• Seattle Department of Transportation, Bicycle Master Plan (adopted April 2017)  29 


• Seattle Department of Transportation, Freight Master Plan (adopted October 2016)  30 


• Seattle Department of Transportation, Move Ballard (adopted 2016) 31 
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2.4 Other Plans 1 


The adopted master plans for any major institutions within the study area will be used in the 2 
land use analysis. The adopted City of Seattle Shoreline Master Program will be reviewed and 3 
included in the land use analysis as applicable. The following City of Seattle Plans will also be 4 
reviewed: Ballard Final Urban Design and Transportation Framework Report (2016); North 5 
Delridge Action Plan (2018); Uptown Urban Design Framework (2015); South Lake Union Urban 6 
Design Framework (2010). 7 


3 DATA NEEDS AND SOURCES 8 


The following regional, city, county, and tribal governments will be the sources for the adopted, 9 
regional, city and county land use plans, sub area or neighborhood plans (as applicable), zoning 10 
and development regulations, geographic information systems (GIS), and existing land use 11 
patterns near the project corridor and station locations: 12 


• City of Seattle 13 
• Port of Seattle 14 
• King County  15 


Conceptual design drawings will be used, in combination with GIS maps, to display surrounding 16 
existing land uses and comprehensive plan land uses. The land use analysis will use 17 
information from other relevant EIS sections, such as acquisitions, displacements, and 18 
relocations; social resources, community facilities, and neighborhoods; economics; and visual 19 
and aesthetics resources. A portion of the indirect and cumulative impacts analysis will focus on 20 
the potential for station area development and TOD, based on land use and station area 21 
planning efforts conducted as part of the project and the TOD study. Planning efforts will include 22 
outreach to the local jurisdictions to determine their existing goals and policies governing 23 
redevelopment in station areas and possible additional future actions if a station were 24 
developed in a given location. 25 


4 STUDY AREA AND AREA OF EFFECT 26 


The land use study area for the EIS has a regional context but is primarily local, encompassing 27 
the jurisdictions within 0.5-mile from each of the alternatives. The area of effect for each 28 
alternative is 0.5-mile from the project footprint and area used for construction.  29 


5 AFFECTED ENVIRONMENT 30 


The affected environment discussion will describe existing land use patterns, adopted 31 
comprehensive plan designations, notable zoning designations, and other plans and policies 32 
relevant to a jurisdiction’s land use, as well as in-process plan or subarea plans within the study 33 
area. It will note regional urban centers and other locally designated activity centers connected 34 
by the proposed project. Local comprehensive plan land use designations can vary, so 35 
therefore, all land uses will be generalized into dominant land use categories to be presented 36 
consistently. General land use categories will be categorized to include: 37 
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• Single-family Residential: This designation is consistent for all jurisdictions. 1 


• Multi-family Residential: This designation will include all other types of residential uses 2 
except single family and zones explicitly designated as mixed use. 3 


• Commercial: This designation will include retail, commercial, and office uses. There is no 4 
distinction between neighborhood-type commercial and larger retail (“big box”). 5 


• Institutional/Public: This designation will include categorized institutions (such as hospitals 6 
and community colleges) and public facilities, except parks and open space. 7 


• Mixed Use: This designation will include areas specifically zoned Mixed Use.  8 


• Downtown Office: This designation will be used to identify downtown office space. 9 


• Downtown Harborfront: This will apply to the Downtown Harborfront area along Alaskan 10 
Way where the Seattle Waterfront project is located.  11 


• Parks and Open Space: This designation is consistent for all jurisdictions. 12 


• Industrial: This designation will include light and heavy industry.  13 


• Vacant Land: This designation shows vacant land and will include the respective 14 
comprehensive plan designation for the property. 15 


• Other: Additional atypical designations may be included where they do not fit into the above 16 
categories, such as farmland or Tribal lands. 17 


To accompany the discussion of land use plans, existing land use patterns will be summarized 18 
based on a property inventory from county assessor records, review of recent aerial 19 
photographs, and field reconnaissance. Recent and future land use trends will also be briefly 20 
described, including noting areas where local land use plans call for development patterns 21 
notably different from existing land uses. Information provided by respective jurisdictions will 22 
describe pending major public and private development activities proximate to stations. For 23 
example, the Housing Affordability and Livability Agenda (HALA) will be described where 24 
applicable as it relates to increased zoning capacity when affordable housing is provided by 25 
developers. 26 


The affected environment discussion will also describe the adopted plans, policies, and 27 
development regulations that will be evaluated for consistency with the project. This will include 28 
acknowledging plans under consideration by local jurisdictions. This information will be briefly 29 
summarized for the major plans and policies, with further detail in an Appendix.  Plans that have 30 
not been adopted or those that are speculative in nature may be reviewed and noted in the 31 
affected environment, where appropriate, but will not be assessed in the impact section or the 32 
Appendix. 33 
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6 ENVIRONMENTAL IMPACT ANALYSIS 1 


The impact analysis will assess the potential direct, indirect, and cumulative land use impacts of 2 
the project alternatives, including the No Build alternative. The impacts analysis is divided into 3 
long-term operation impacts and short-term construction impacts. The analysis will also 4 
summarize the consistency of the No Build and build alternatives with state, regional, and local 5 
plans and policies.  6 


The discussion of land use impacts will reference information provided in the acquisitions, 7 
displacements and relocations section regarding the potential conversion of land to a 8 
transportation use and will be closely coordinated with other EIS sections focused on the built 9 
environment such as transportation, economics, visual and aesthetic resources, neighborhoods, 10 
noise and vibration, and public services.   11 


Joint development (a public transportation project that integrally relates to, and often co-locates 12 
with commercial, residential, mixed-use, or other non-transit or transit development) will also be 13 
evaluated where included as part of the project. The level of analysis, and whether it is a direct 14 
or indirect impact, depends on the definition of the project alternatives, including the specific 15 
circumstances of the joint development and information available at the time the EIS is prepared 16 
(see also FTA Circular C7050.1A). There may also be circumstances where a Draft EIS may 17 
consider joint development as a potential option, and by the Final EIS, a more detailed proposal 18 
or concept for joint development may emerge as part of the Preferred Alternative. 19 


6.1 Direct Impacts  20 


Direct impacts include the effects of acquisitions and the conversions of property for the project. 21 
The change in land use to a transportation use will be presented in acres for each project 22 
alternative and discussed qualitatively. The direct impacts analysis will qualitatively consider the 23 
scale of land use conversion in terms of the effect on existing land use patterns and consistency 24 
with land use plans, within the context of the overall jurisdiction and identified comprehensive 25 
plan areas. The direct impacts analysis will consider the land use effects of project construction 26 
and the physical and operational characteristics of the alternatives. The analysis will consider 27 
proximity impacts of improved mobility, changes in parking, other changes in transportation 28 
conditions such as congestion or circulation; it will also consider factors such as visual, noise, 29 
and vibration impacts, to the extent that they would directly alter land use by impairing or 30 
preventing its primary function or a critical attribute.  31 


The methods for assessing consistency with adopted plans, policies, and regulations is provided 32 
in a separate section below.  33 


6.2 Indirect Impacts  34 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 35 
time or a farther distance, but are still reasonably foreseeable. Indirect impacts are potential 36 
changes in land use for reasons related to the project but not part of it, and that may occur 37 
separately or at another point in time. For a transit project, the most reasonably foreseeable 38 
source of change would be the potential development and/or redevelopment of land in the 39 
vicinity of stations. High capacity transit has the potential to support higher density or mixed-use 40 
developments, including high-density residential, commercial, and office-related uses. The 41 
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analysis will also address the later redevelopment of surplus properties, which may occur near 1 
stations and other areas near the project (such as construction staging areas).  2 


The discussion of indirect impacts will reference station area planning and other TOD) studies 3 
and planning efforts conducted within the study area surrounding station locations; these 4 
studies may incorporate analysis of land use and development potential, urban design studies, 5 
mobility assessments across multiple modes, economic and market assessments, housing 6 
affordability analysis, community amenities assessments, and other technical work necessary to 7 
inform and support decision-making on station siting and footprint. These studies may be 8 
performed by Sound Transit as part of the project, or by other parties and partners in delivery of 9 
the transit project. This analysis will encompass the work of all parties and acknowledge the 10 
distinctions between them. Applicable TOD study findings will be summarized in this section and 11 
TOD ratings for each station area will be provided.  12 


Sound Transit’s commitment to affordable housing as outlined in the TOD Policy will be 13 
summarized in the discussion of Agency TOD and may be reflected in supporting technical 14 
work; it is also an element of Sound Transit’s adopted policy on surplus property. 15 


6.3 Cumulative Effects 16 


The cumulative effects analysis will consider impacts on land use from other past, present, and 17 
reasonably foreseeable future actions, including other transportation or infrastructure projects 18 
and other land use actions or developments in the study area. Cumulative effects to land use in 19 
the study area could result from the following types of changes that may occur with or without 20 
the project: 21 


• Reduced or increased traffic congestion, pedestrian or bicycle activity, transit use, or 22 
parking, 23 


• A more urbanized character in the area, 24 


• Increased likelihood of redevelopment for underdeveloped properties, or 25 


• Increased demands for municipal public services and facilities. 26 


7 LAND USE CONSISTENCY WITH ADOPTED PLANS, 27 


POLICIES, AND DEVELOPMENT REGULATIONS 28 


This section provides information about the methods for assessing the project’s consistency 29 
with existing land use plans and policies. The project’s land use compatibility and consistency 30 
with existing land use plans and policies will be evaluated and compared to the plans listed in 31 
the Land use section’s Guiding Regulations, Plans, and/or Policies subsection, focusing 32 
primarily on plans and policies that are directly related to the project and the area of potential 33 
effect. Details of the consistency evaluation will be presented as an appendix to the land use 34 
section of the EIS. The EIS analysis will also discuss the status of regional transit projects as 35 
Essential Public Facilities, consistent with the definition of such facilities under the Growth 36 
Management Act. Where appropriate, the analysis will conclude with recommendations that 37 
could improve alternatives that would be inconsistent with regional and local plans, goals, and 38 
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policies, which could include alternative refinements and further coordination with the local 1 
jurisdictions.  2 


8 MITIGATION MEASURES 3 


Potential impacts to land use will be controlled through project planning, design, and the 4 
application of required best management practices (BMPs) during construction and operation. 5 
Measures to avoid and minimize potential impacts of the alternatives will be incorporated as 6 
appropriate. Where impacts cannot be avoided or minimized, mitigation measures will be 7 
developed. 8 


The analysis will identify measures that could mitigate direct, indirect or cumulative long term or 9 
construction period land use impacts associated with the project, after considering mitigation 10 
measures presented in other chapters such as transportation; acquisitions, displacements, and 11 
relocations; economics; visual aesthetic impacts; and noise and vibration.  12 


9 PROPOSED FIGURES, MAPS, OR OTHER DATA 13 


Tables:  14 


• Potential Land Use Conversion to Transportation-Related Land Use 15 


• Tables of Land Use Generalized Comprehensive Plan Use by Type within the Area of Effect 16 
and at the jurisdictional level 17 


• Summary Ratings of Station Areas Transit-Oriented Development Potential 18 


Figures: 19 


• Generalized comprehensive plan designations covering areas within the study area 20 


• Maps of existing land uses  21 


10 DOCUMENTATION 22 


A Land Use EIS section will be prepared to address environmental impacts, potential mitigation 23 
measures, and cumulative impacts. A land use appendix with supporting information, as well as 24 
more detailed plan and policy analyses, including an assessment of consistency with specific 25 
local and regional plans and policies, will be included. 26 


11 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 27 


The land use analysts will use GIS maps to display the existing land uses, zoning, and 28 
comprehensive plan designations of the study area, as drawn from the agencies with 29 
jurisdiction. This information will also support and use shared data sources with other analyses 30 
in the EIS such as economics; noise and vibration; social resources, community facilities and 31 
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neighborhoods; historic and archaeological resources; parks and recreational resources; and 1 
environmental justice. 2 
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1 INTRODUCTION  1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts of project-generated noise and vibration for the West Seattle and Ballard 3 
Link Extensions project Environmental Impact Statement (EIS). The Noise and Vibration section 4 
of the EIS will address how the project affects noise- and vibration-sensitive land uses and will 5 
present measures to avoid, minimize, or mitigate potential impacts related to construction and 6 
operation of the completed project.  7 


Noise and vibration analysis is generally performed in four steps: define the existing conditions, 8 
predict future noise and ground-borne vibration levels that will be generated by the project, 9 
identify impacts based on the appropriate criteria, and identify noise and vibration mitigation 10 
measures where required and considered reasonable and feasible according to Sound Transit 11 
and Federal Transit Administration (FTA) policy and state and local codes, where applicable.  12 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 13 


In addition to the relevant regulations considered for all environmental analyses, the following 14 
will also be considered: 15 


2.1 Federal 16 


• FTA Transit Noise and Vibration Impact Assessment (FTA Manual) (2018)Title 23 of the 17 
Code of Federal Regulations (CFR) Part 772, Procedures for Abatement of Highway Traffic 18 
Noise and Construction Noise 19 


2.2 State 20 


• Washington State Department of Transportation (WSDOT) Traffic Noise Analysis and 21 
Abatement Policy and Procedures (2011) 22 


• Maximum Environmental Noise Level, Chapter 173-60, Washington Administrative Code 23 
(WAC),  24 


2.3 Local 25 


• Sound Transit Light Rail Noise Mitigation Policy (Link Noise Mitigation Policy) (2004) 26 
• Seattle Municipal Code (SMC) Chapter 25.08, Noise Control 27 


The FTA criteria found in Transit Noise and Vibration Impact Assessment (2018) (FTA Manual) 28 
will be the primary noise and vibration criteria by which transit-related impacts are identified. 29 
The FTA Manual provides performance standards or thresholds for project elements, including 30 
light rail operations and associated ancillary and support elements, such as park and ride lots 31 
and operations and maintenance facilities. The FTA criteria should be used to consider highway 32 
elements of a transit project if: 33 
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1. FTA is the lead agency, 1 


2. The main purpose of the project is transit-related and not highway-related and 2 
alternatives considered do not include reconstructing or widening an existing highway, 3 
and 4 


3. No federal-aid highway funds are used for the project. 5 


Additional tools are used to predict other transportation noise sources, particularly for traffic 6 
noise. Projected traffic noise levels will be calculated using FHWA’s TNM, version 2.5. The 7 
FHWA traffic noise impact criteria defined in 23 CFR 772, Procedures for Abatement of 8 
Highway Traffic Noise and Construction Noise, and also identified in WSDOT Traffic Noise 9 
Analysis and Abatement Policy and Procedures will be used to evaluate traffic-related noise.  10 


For locations where potential noise or vibration impacts have been identified, mitigation 11 
measures will be considered and reviewed using Sound Transit’s Link Noise Mitigation Policy. 12 
State and local regulations applicable in the analysis of the project are typically applicable for 13 
noise generated by project construction, operations and maintenance facilities, park-and-rides, 14 
traction power sub-stations and other facilities. Noise regulations applicable in the analysis of 15 
these additional noise sources include Chapter 25.08 of the Seattle Municipal Code. 16 


3 DATA NEEDS AND SOURCES 17 


• Federal Highway Administration (FHWA) Traffic Noise Model (TNM), version 2.5 (U.S. 18 
Department of Transportation, 2004) 19 


• Plan and profile drawings of the right-of-way showing the alignment, special track work 20 
(switches), stations, park-and-rides, ancillary facilities, and roadway revisions 21 


• GIS data for land uses adjacent to the corridor—based on public sources of information on 22 
property type, supplemented by field reviews 23 


• Light rail operations plan, including factors such as operating hours, frequencies, and 24 
number of cars running at any given period 25 


• Traffic volumes and speeds for new and modified roadways under existing conditions, for 26 
the Build Alternative and the No Build Alternative, and for project-related changes in traffic 27 
patterns in the vicinity of the stations—to be provided by the traffic analysis 28 


• Geotechnical survey results—to be provided by the geotechnical engineer 29 


• Vehicle speed profile—to be provided by Sound Transit 30 


• Force density level data for the vehicles—based on data for the existing Sound Transit light 31 
rail vehicles  32 


• Soil vibration propagation characteristics—to be measured at test locations adjacent to the 33 
right-of-way  34 
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4 STUDY AREA AND AREA OF EFFECT 1 


The general study area for the noise and vibration analysis is defined in the FTA guidance 2 
manual, by source type. Chapter 4 of the manual contains the screening distances for noise 3 
sources and Chapter 6 contains the screening distances for vibration sources.  The actual study 4 
area will be based on the up to 700 feet on either side of the project alternatives where the 5 
potential for noise or vibration impacts exist based on a review of the proposed operational 6 
schedule, land use, topography, and existing noise levels.  7 


Traffic noise will be evaluated in areas with new or substantially modified roadways that result 8 
from the project. The study area includes noise-sensitive property in areas that could 9 
experience a project-related increase in traffic noise levels as defined by WSDOT. The final 10 
selection of the traffic study area will be based on noise modeling of future conditions. 11 


5 AFFECTED ENVIRONMENT 12 


The project corridor will be inspected for areas where noise and vibration-sensitive uses have 13 
the potential for noise and vibration impacts from  project operation or construction, including 14 
residences, hospitals, and institutional uses such as schools, libraries, and churches. The FTA 15 
guidance manual identifies the land uses that are considered noise or vibration sensitive for this 16 
analysis. Details on the FTA land use type categories are provided in Section 6. Most identified 17 
sensitive land uses will be sensitive to both noise and vibration. The exceptions include outdoor 18 
parks, which may be noise sensitive, depending on usage, but are not vibration sensitive, and 19 
vibration-sensitive equipment (such as MRI), which are not sensitive to airborne noise. 20 


Existing noise levels for potentially affected areas will include field monitoring as well as a 21 
review of other recent studies within the corridor. This effort involves reviewing existing data 22 
from previous studies, including other projects that Sound Transit, WSDOT, and others have 23 
developed in or near the corridor and where noise analyses were conducted. In addition, long-24 
term (approximately 24-hour or longer) and short-term (60 minutes) noise monitoring will be 25 
performed at representative locations along the corridor to establish ambient (background) 26 
conditions.  All noise measurement procedures will comply with the methods defined by the 27 
FTA, FHWA, and the American National Standards Institute (ANSI) S1.13-1983. All noise 28 
measurement equipment will meet the standards for an ANSI Type 1 sound measurement 29 
device and be capable of providing complete statistical analysis of the measured data. 30 
Photographs will be taken of all microphone placements during measurement periods. Local site 31 
characteristics affecting the transmission of noise will also be identified. 32 


The vibration monitoring program will consist of surface vibration propagation testing and short-33 
term ambient vibration measurements at representative locations with a priority given to where 34 
vibration-sensitive properties are proximate to project alternatives. Propagation testing 35 
measures how efficiently vibration travels through the earth and consists of dropping a heavy 36 
weight on to the ground surface and measuring the force imparted into the ground and the 37 
vibration response at sensors at several distances from the weight.  38 


Because existing environmental vibration is usually below human perception, a limited ambient 39 
vibration survey is sufficient even for a Detailed Analysis. Ambient vibration measurements will 40 
be completed at vibration-sensitive buildings such as research laboratories and near existing rail 41 
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lines. Additional limited ambient vibration measurements will be completed during vibration 1 
propagation testing to provide an existing baseline of vibration levels in the area.  2 


Ambient vibration measurements provide an existing baseline of vibration levels in the area. 3 
Additional vibration information and propagation characteristics will be derived using the 4 
measured propagation information from geological data prepared for the project.  5 


6 ENVIRONMENTAL IMPACTS ANALYSIS 6 


The impact analysis will assess the potential direct, indirect, and cumulative noise and vibration 7 
impacts of the project alternatives, including the No Build alternative. The impacts analysis is 8 
divided into long-term operation impacts and short-term construction impacts. 9 


6.1 Direct Impacts 10 


Noise and vibration impacts from the operation and construction of the build alternatives will be 11 
determined through noise and vibration modeling using the methods from the FTA and FHWA.  12 


6.1.1 Operations 13 


Transit Noise 14 


Existing measured noise levels will be used to predict the Ldn and peak-hour Leq for receivers 15 
used in the noise and vibration analysis. The Ldn is a 24-hour energy average noise level used 16 
in determining impacts where nighttime sensitive land use exists, such as residences, hotels 17 
and motels, and hospitals. The peak-hour Leq is used to determine noise impacts for 18 
institutional land use, such as schools, libraries, or churches. All noise levels will be A-weighted 19 
to account for the hearing response of humans and referred to as sound levels in decibels 20 
(dBA).  21 


The criteria in the FTA guidance manual (2018) are founded on well-documented research on 22 
community reaction to noise and are based on changes in noise exposure using a sliding scale. 23 
The amount of change in the overall noise environment that the transit project is allowed to 24 
make is reduced with increasing levels of existing noise. The FTA noise impact criteria group 25 
noise-sensitive land uses into the following three categories: 26 


• Category 1: Tracts of land where quiet is an essential element in their intended purposes. 27 
This category includes lands set aside for serenity and quiet, and such land uses as outdoor 28 
amphitheaters and concert pavilions, as well as National Historic Landmarks with significant 29 
outdoor use. Also included are recording studios and concert halls.  30 


• Category 2: Residences and buildings where people normally sleep. This category includes 31 
residences, hospitals, and hotels where nighttime sensitivity is assumed to be of utmost 32 
importance. 33 


• Category 3: Institutional land uses with primarily daytime and evening use. This category 34 
includes schools, libraries, theaters, and churches where it is important to avoid interference 35 
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with such activities as speech, meditation, and concentration on reading material. Places for 1 
meditation or study associated with cemeteries, monuments, museums, campgrounds, and 2 
recreational facilities can also be considered to be in this category. Certain historical sites 3 
and parks are also included.  4 


The Ldn is used to characterize noise exposure for residential areas (Category 2), and the peak 5 
1-hour Leq is used to evaluate effects from other noise-sensitive land uses such as schools, 6 
libraries, and other noise-sensitive daytime uses (Categories 1 and 3) during project operation. 7 
There are no FTA impact criteria for commercial uses, such as offices, retail, or restaurants. 8 


There are two levels of impact included in the FTA criteria. The interpretations of these two 9 
levels of impact are summarized below: 10 


• Severe: Project-generated noise in this range is likely to cause a high level of community 11 
annoyance. Noise mitigation must be considered for severe impacts unless there are 12 
extenuating circumstances that prevent mitigation. 13 


• Moderate: Project-generated noise in this range is considered to cause impact at the 14 
threshold of measurable annoyance. Mitigation should be considered at this level of impact 15 
based on project specifics and details concerning the affected properties. 16 


The FTA noise impact criteria are shown in Figure 1. The figure shows the existing noise 17 
exposure and the project noise exposure that would result in either a moderate or severe 18 
impact. The future noise exposure, which is not shown in the exhibit, would be the combination 19 
of the existing noise exposure and the additional noise exposure caused by the light rail project. 20 


Noise from light rail operations will be modeled using the methods described in the FTA Manual. 21 
Input to the model will include the following: 22 


• Measured reference noise levels of 79 dBA at 50 feet and 40 MPH on ballast and tie track 23 
for the Link light rail vehicles (based on measurements made in 2017). 24 


• Digital terrain in 5-foot-elevation contour intervals. 25 


• Plan and profile of the light rail alternatives and design options, including the locations of 26 
special track work, such as crossovers, where wheel impacts make a clicking noise. 27 
Measured data from similar switches and crossovers in Sound Transit’s system will be used, 28 
including measurements taken before noise-reducing modifications were provided, as 29 
needed. 30 


• Station locations, park-and-rides, and location of any at-grade gated crossing where warning 31 
bells would be used. 32 


• Proposed maximum speeds along each of the alternatives and design option routes. 33 


• Adjustments based on track type, including ballast and tie, embedded, retained cut, retained 34 
fill, and elevated. 35 


• Light rail operating plan, including the length and number of trains throughout the daytime, 36 
evening, and nighttime hours. 37 
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  1 


  2 


Figure 1. FTA Noise Impact Criteria 3 


 4 


Wheel squeal is possible on curves with a radius of less than 600 to 1,000 feet depending on 5 
the speed and type of trackway. Wheel squeal is not included in the noise model because 6 
Sound Transit has committed to reducing any potential wheel squeal by installing wayside 7 
lubricators on all curves in noise-sensitive areas with a radius of less than 600 feet, and 8 
preparing all curves for wayside lubricators that have a radius of between 600 to 1,000 feet.  9 


For this analysis, attenuation for the noise-reducing effects of ground coverage will not be 10 
included and front-line receivers will be assumed to have a line-of-sight view of the light rail 11 
route unless the route was in a retained cut below grade, directly shielding the receptor from the 12 
tracks, resulting in a more conservative methodology. This method is consistent with the FTA 13 
Manual. The predicted project-generated noise exposure at each noise-sensitive site will be 14 
compared to the FTA noise impact criteria corresponding to the existing noise exposure and the 15 
current use of each site. This comparison will identify the locations where moderate and severe 16 
noise impacts will be caused by the project and where noise mitigation should be evaluated.  17 
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6.1.2 Traffic Noise 1 


The traffic noise impact criteria against which the project traffic noise levels will be evaluated are 2 
taken from CFR Title 23, Part 772, Procedures for Abatement of Highway Traffic Noise and 3 
Construction Noise. The criterion applicable for residences, churches, schools, recreational 4 
uses, and similar areas is an exterior hourly equivalent sound level (Leq) that approaches or 5 
exceeds 67 dBA. The criterion applicable for other developed lands, such as commercial and 6 
industrial uses, is an exterior Leq that approaches or exceeds 72 dBA. The FHWA states that a 7 
substantial increase in traffic noise levels can also result in a noise impact. Finally, the FHWA 8 
allows the state departments of transportation to define the terms “approach” and “substantial 9 
increase” in their local regulations.  10 


WSDOT is responsible for implementing the FHWA regulations in Washington state. Under 11 
WSDOT policy, a traffic noise impact occurs if projected noise levels approach within 1 dB of 12 
the FHWA criteria; therefore, a residential impact occurs at 66 dBA Leq and a commercial 13 
impact occurs at 71 dBA Leq. WSDOT also considers a 10-dB increase in noise a substantial 14 
increase impact, regardless of the existing noise level. A summary of the FHWA noise 15 
regulations is provided in Table 1. 16 


Vibration 17 


The FTA vibration impact criteria are based on the maximum vibration level as a train passes. 18 
The FTA vibration thresholds do not specifically account for existing vibration because it is very 19 
rare that even substantial volumes of vehicular traffic including trucks and buses would generate 20 
perceptible ground vibration unless there are irregularities in the roadway surface such as 21 
potholes or wide expansion joints. For locations where there are existing trains or transit 22 
vehicles in the corridor, or portions of the corridor, the project will utilize the flowchart in Chapter 23 
6 of the FTA Guidance Manual (2018) to determine the effect of the existing vibration on the 24 
impact assessment. 25 


The FTA Guidance Manual (2018) provides two sets of criteria: one based on the overall 26 
vibration velocity level for use in a General Vibration Impact Assessment and one based on the 27 
maximum vibration level in any 1/3-octave band (the band maximum level) for use with a 28 
Detailed Vibration Assessment. This analysis will apply the Detailed Vibration Assessment 29 
criteria. The thresholds for use with the Detailed Vibration Assessments are shown in Figure 2. 30 
For the Detailed Assessment, the predicted vibration levels in terms of the 1/3 octave band 31 
spectra are compared to the curves shown in Figure 2 to determine whether there is impact and 32 
the frequency range over which vibration mitigation should be evaluated. Predicted impact 33 
occurs when any predicted spectral values exceed the applicable curve.  34 


The FTA interpretation of the curves presented in Figure 2 is given in Table 2. The VC-A 35 
through VC-E curves are used to specify acceptable vibration limits for sensitive equipment 36 
such as electron microscopes. The “Residential (Day)” curve is applied to institutional land uses, 37 
such as churches and schools and the “Residential (Night)” curve is applied to residential land 38 
uses. 39 


 40 







West Seattle and Ballard Link Extensions 


Page 8 | AE 0036-17 | Noise and Vibration Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


Table 1. Noise Abatement Criteria (NAC) by Land Use Category 


Activity 
Category 


Activity Criteria in 
hourly Leq (dBA) 


Evaluation 
Location Activity Description 


FHWA 
NAC 


WSDOT 
NAC 


A 57 56 Exterior Lands on which serenity and quiet are of 
extraordinary significance 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 


Ba 67 66 Exterior Residential (single- and multi-family units) 


Ca 67 66 Exterior Active sport areas, amphitheaters, auditoriums, 
campgrounds, cemeteries, day care centers, 
hospitals, libraries, medical facilities, parks, 
picnic areas, places of worship, playgrounds, 
public meeting rooms, public or non-profit 
institutional structures, radio studios, recording 
studios, recreation areas, Section 4(f) sites, 
schools, television studios, trails, and trail 
crossings 


D 52 51 Interior Auditoriums, day-care centers, hospitals, 
libraries, medical facilities, places of worship, 
public meeting rooms, public or non-profit 
institutional structures, radio studios, recording 
studios, schools, and television studios 


Ea 72 71 Exterior Hotels, motels, offices, restaurants/bars, and 
other developed lands, properties, or activities 
not included in Activity Category A to D or F 


F -- -- -- Agriculture, airports, bus yards, emergency 
services, industrial, logging, maintenance 
facilities, manufacturing, mining, rail yards, 
retail facilities, shipyards, utilities (water 
resources, water treatment, electrical), and 
warehousing 


G -- -- -- Undeveloped lands that are not permitted  
a Includes undeveloped lands permitted for this activity category. 
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 1 


Figure 2. FTA Vibration Criteria for Detailed Assessment 2 


  3 
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 1 


Table 2. Vibration Criteria for Detailed Analysis 


Criterion Curve 
Maximum Lv 


(VdB)a Description of Use 


Workshop 90 Distinctly detectable vibration; appropriate to workshops 
and non-sensitive areas 


Office 84 Detectable vibration; appropriate to offices and non-
sensitive areas 


Residential day 78 Barely detectable vibration; adequate for computer 
equipment and low-power optical microscopes (up to 
20X) 


Residential night, 
operating rooms/ 
sensitive hospital 
equipment  


72 Vibration not detectable, but ground-borne noise might 
be audible inside quiet rooms; suitable for medium-
power optical microscopes (100X) and other equipment 
of low sensitivity 


VC-A 66 Adequate for medium- to high-power optical 
microscopes (400X), microbalances, optical balances, 
and similar specialized equipment 


VC-B 60 Adequate for high-power optical microscopes (1,000X) 
and inspection and lithography equipment up to 3 
micron-line widths 


VC-C 54 Appropriate for most lithography and inspection 
equipment to 1 micron detail size 


VC-D 48 Suitable in most instances for the most demanding 
equipment, including electron microscopes operating to 
the limits of their capability 


VC-E 42 The most demanding criterion for extremely vibration-
sensitive equipment 


a As measured in one-third-octave bands of frequency over the frequency range of 8 to 80 Hz. 


 2 


Some buildings, such as concert halls, recording studios, and theaters, can be particularly 3 
sensitive to vibration. Because of their sensitivity, these buildings usually warrant special 4 
attention during the impact assessment. Table 3 gives criteria for acceptable levels of ground-5 
borne vibration and ground-borne noise for various types of special buildings. 6 


 7 
 8 
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Table 3. Ground-borne Vibration and Noise Impact Criteria for Special Buildings 


Type of Building or Rooma 


Ground-borne Vibration 
Impact Levels for Frequent Eventsb 


(VdB re 1 micro-inch/sec) 


Ground-borne Noise 
Impact Levels for Frequent 


Eventsb 
(dB re 20 micro Pascals) 


Concert Halls 65 VdB 25 dBA 


TV Studios 65 VdB 25 dBA 


Recording Studios 65 VdB 25 dBA 


Auditoriums 72 VdB 30 dBA 


Theaters 72 VdB 35 dBA 
a If the building will rarely be occupied when trains are operating, then there is no need to consider 
impact. As an example, consider locating a commuter rail line next to a concert hall; if no commuter 
trains will operate after 7 p.m., then trains would rarely interfere with the use of the hall.  
b “Frequent Events” are defined as more than 70 vibration events per day; most transit projects fall into 
this category.  


 1 
Table 4 presents the ground-borne noise impact criteria for three different land use types. 2 
Category 1 land uses are buildings where low ambient vibrations are essential for interior 3 
operations, such as laboratories. These spaces are generally not sensitive to ground-borne 4 
noise and therefore no ground-borne noise criteria is applicable to these spaces. Limits for 5 
spaces particularly sensitive to ground-borne noise are covered in Table 3. 6 


Table 4. Ground-borne Noise Impact Criteria for Frequent Events 


Land Use Category 


Ground-borne Noise 
Impact for Frequent Eventsa 


(dB re 20 micro-Pascals) 


Category 1: Buildings where low ambient 
vibration is essential for interior operations 


N/Ab 


Category 2: Residences and buildings 
where people normally sleep 


35 dBA 


Category 3: Institutional land uses with 
primarily daytime use 


40 dBA 


a “Frequent Events” are defined as more than 70 vibration events of the same source per day; most rapid 
transit projects fall into this category. 
 
b N/A = not applicable. Vibration-sensitive equipment is generally not sensitive to ground-borne noise. 


6.2 Park-and-Rides, Maintenance Facilities, and Ancillary Facilities  7 


Noise related to fixed facilities, such as noise from transit operations within park-and-rides and 8 
noise from other project-related ancillary facilities such as power stations, is evaluated using 9 
both the FTA criteria and the local noise control ordinance, as applicable. Applicable local noise 10 
ordinances include the WAC and SMC Chapter 25.08, Noise Control. In addition, noise related 11 
to project construction will also be governed by the SMC. Most local jurisdictions have adopted 12 
the WAC noise regulations or have more stringent regulations. WAC noise regulations also 13 
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apply when no local regulations exist. In addition, noise related to project construction will also 1 
be governed by the local jurisdictions or the WAC, depending on where the construction is 2 
taking place and which criteria are most stringent. 3 


6.3 Washington State Noise Control Ordinance 4 


The WAC noise regulations are taken from Chapter 173-60, WAC, Maximum Environmental 5 
Noise Levels, 2000 (WAC, 2000). This noise control ordinance provides three different 6 
Environmental Designations for Noise Abatement (EDNA) based on land use, which can be 7 
summarized as residential, commercial and industrial for the purpose of this study. The 8 
ordinance is then written to define the maximum allowable noise level from one EDNA to 9 
another EDNA. For example, the noise caused by an industrial use, like the proposed project, 10 
must be less than 60 dBA at the closest residential property line, 65 dBA at the closest 11 
commercial use and 70 dBA at the closest industrial use. Table 5 provides the property line 12 
noise standards provided in the WAC. 13 


Table 5. Washington State Noise Control Regulation 


Source of Noise 


Maximum Allowable Sound Level (dBAa) 


Residential 
Receiver 


Commercial 
Receiver Industrial Receiver 


Residential 55 57 60 


Commercial 57 60 65 


Industrial 60 65 70 
a Between 10:00 p.m. and 7:00 a.m., the levels given above are reduced by 10 dBA for 
residential receiving property. 


 14 


In addition to the property-line noise standards listed in Table 5, there are exemptions for short-15 
term noise exceedance, including those outlined in Table 6, that are based on the minutes per 16 
hour that the noise limit is exceeded.  17 


Table 6. Washington State Exemptions for Short-Term Noise Exceedances 


Minutes Per Hour Ln Value 
Adjustment to Maximum 


Sound Level 


15 L25 +5 dBA 


5 L8.3 +10 dBA 


1.5 L1.5 +15 dBA 


6.4 Seattle Noise Ordinance  18 


The Seattle Municipal Code noise regulations are taken from Chapter 25.08, Noise Control. This 19 
noise control ordinance provides three different land use districts, defined by the receptor’s land 20 
use zone in accordance with the City of Seattle Land Use Code, Title 23:  21 
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• Residential District – includes all residential and NC1 zones   1 


• Commercial District – includes NC2, NC3, SM, SM-SLU, SM-D, SM-NR, C1, C2, DOC1, 2 
DOC2, DRC, DMC, PSM, IDM, DH1, DH2, PNM, and IB zones  3 


• Industrial District – includes IG1, IG2, and IC zones  4 


The ordinance defines maximum allowable exterior sound levels between properties based on 5 
the noise district of the source and receiving properties. For example, noise generated within an 6 
industrial noise district must be less than 60 dBA at any residential district property line, 65 dBA 7 
at commercial, and 70 dBA at any industrial. Table 7 provides property line sound level limits 8 
defined in the Seattle Noise Ordinance.   9 


Table 7. Seattle Municipal Code  10 


District of Sound 
Source 


Exterior Sound Level Limits (dBA, Leqa/Lmax) 


District of Receiving Property 


Residential Commercial Industrial 


Residential 55 / 70 57 / 72 60 / 75 


Commercial 57 / 72 60 / 75 65 / 80 


Industrial 60 / 75 65 / 80 70 / 85 
a Measurements for compliance should be at least 1 minute for constant sounds and at least 1 


hour for non-continuous sounds. 


The Seattle Noise Ordinance provides modifications to the exterior sound level limits outlined in 11 
Table 5, based on the time of day the source is active and quality of the sound generated: 12 


• Between the hours of 10 p.m. and 7 a.m. during weekdays, and between 10 p.m. and 9 a.m. 13 
on weekends and legal holidays, the exterior sound level limits are reduced by 10 dBA 14 
where the receiving property lies within a residential noise district. 15 


• For any sound sources that carry a pure tone component, the exterior sound level limits are 16 
reduced by 5 dBA. Electrical substations are exempt from this modification. 17 


6.5 Construction 18 


A general assessment of construction noise and vibration levels will be performed as described 19 
in Chapter 7, Noise and Vibration during Construction, of the FTA Manual. The city of Seattle 20 
has general exemptions for construction during daytime hours of 7:00 a.m. to 10:00 p.m, and 21 
has adopted the WAC code for noise control. Therefore, the construction noise level criteria will 22 
be taken from Maximum Environmental Noise Levels, WAC Chapter 173-60, as this is the most 23 
stringent noise control ordinance for construction activities. Vibration will be evaluated using the 24 
FTA recommended limits for construction vibration. 25 


The project alternatives and areas surrounding construction staging areas and stations will be 26 
investigated for noise- and vibration-sensitive land uses. Potential noise and vibration levels 27 
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from commonly used construction equipment will be predicted and compared to local 1 
regulations, ordinances, and guidelines governing construction noise and vibration. The noise 2 
and vibration prediction methods will follow the general assessment methods for construction 3 
analysis given in the FTA Manual with noise metrics that can be used to compare with the WAC 4 
noise control ordinance. The potential noise and vibration impacts will be identified based on 5 
local regulations, ordinances, and FTA guidelines.  6 


Existing noise and vibration levels will be characterized at potentially sensitive receivers, or at 7 
representative receivers along the alignment, to provide a point of comparison with the noise 8 
and vibration levels that may be experienced during construction.  9 


6.5.1 Noise 10 


Construction noise is exempt from the WAC noise limits, except at residential land uses during 11 
nighttime hours (10 p.m. to 7 a.m.). If construction is performed during nighttime hours, the 12 
contractor must still meet the WAC noise level requirements presented in Tables 5 and 6 or 13 
obtain a noise variance from the governing jurisdiction. Additional allowances are provided in 14 
the Seattle Noise Ordinance for construction activities, raising the permissible levels shown in 15 
Table 7 by 25 dB for construction equipment, changing the daytime limits are enforced between 16 
7 a.m. and 10 p.m. on weekdays and 9 a.m. and 10 p.m. on weekends and legal holidays. 17 
Maximum permissible sound levels for haul trucks on public roadways are limited to 86 dBA for 18 
speeds of 35 miles per hour (mph) or less, and 90 dBA for speeds over 35 mph when measured 19 
at 50 feet (Chapter 173-62, WAC). These allowed sound level limits during construction are 20 
summarized in Table 8. 21 


Table 8. Seattle Municipal Code  22 


District of Sound 
Source 


Hourly Sound Level Limits for Construction Sites (dBA, Leqa/Lmax) 


District of Receiving Property 


Residential Commercial Industrial 


Residential 80 / 95 82 / 97 85 / 100 


Commercial 82 / 97 85 / 100 90 / 105 


Industrial 85 / 100 90 / 105 95 / 110 
a Measurements for compliance should be at least 1 minute for constant sounds and at least 1 


hour for non-continuous sounds. 


Sounds created by backup alarms are exempt, except between 10 p.m. and 7 a.m. when “beep-23 
beep” backup alarms are essentially prohibited by the WAC in urban areas and would be 24 
replaced with smart back-up alarms, which automatically adjust the alarm level based on the 25 
background level or switch off back-up alarms and replace with spotters. This criterion is 26 
included because, just like noise from construction activities, noise from backup beepers would 27 
exceed the WAC nighttime criteria, even with the allowable exceedance, at large distances from 28 
the construction site. 29 


Sound emissions in excess of the Seattle Noise Ordinance require a noise variance from the 30 
City of Seattle. 31 
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6.5.2 Vibration  1 


Construction vibration will be analyzed for both potential damage to structures and annoyance. 2 
For potential vibration effects during construction, the FTA’s recommendation on vibration levels 3 
is used because there are no state, county, or city vibration regulations.  4 


The parameter normally used to assess potential construction vibration effects to structures is 5 
the peak particle velocity (PPV), which is the maximum velocity recorded during a particular 6 
event, such as from a jack-hammer. The FTA’s recommended limits for construction vibration 7 
for four building categories are: 8 


• Reinforce concrete, steel, or timber: 0.5 inches per second (in./sec) PPV 9 
• Engineered concrete and masonry: 0.3 in./sec PPV 10 
• Nonengineered timber and masonry buildings: 0.2 in./sec PPV 11 
• Buildings extremely susceptible to vibration damage: 0.12 in./sec PPV 12 


Annoyance from ground-borne noise and vibration is generally not an issue because of the 13 
short-term duration of most construction activities. However, potential annoyance or interference 14 
with sensitive activities from ground-borne noise and vibration due to construction will be 15 
evaluated generally applying the criteria for operations in Tables 3, 4, and 5. Ground-borne 16 
noise and vibration from tunnel muck and support trains shall meet the FTA criteria for 17 
operations. The type of land use, nature of construction activities, time of day and period of 18 
exposure (short term vs. long term) for other construction ground-borne noise and vibration will 19 
also be considered in the impact analysis.  20 


6.6 Indirect Impacts 21 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 22 
time or a farther distance but are still reasonably foreseeable. Typical project sources for noise 23 
or vibration will be addressed through the direct long-term or construction impacts analysis, but 24 
the indirect impact assessment will consider a qualitative assessment of station area transit-25 
oriented developments or street/transit system improvements that others may undertake in 26 
support of the light rail project. 27 


6.7 Cumulative Impacts 28 


For noise, the long-term impact analysis is already cumulative in nature because it considers 29 
the existing noise levels when determining the noise impact threshold for each receiver. This 30 
approach takes into account the noise from existing surrounding facilities, such as highways or 31 
local streets. The development of future projects, including future transportation facilities or 32 
services independent of the proposed light rail project, would have the potential to alter 33 
cumulative noise levels. As a result, the noise analysis will examine area trends as it related to 34 
noise and other potential projects occurring in the vicinity of the proposed project to qualitatively 35 
evaluate the potential for cumulative long-term noise impacts.  36 


Cumulative construction noise impacts could also occur if the light rail project and other 37 
construction projects occur at the same time. A qualitative analysis will address other projects 38 
that could result in cumulative construction noise impacts.  39 
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For vibration, if existing vibration levels are negligible, cumulative impacts are expected to be 1 
represented by the direct impact of light rail project operation. There are likely few opportunities 2 
for other projects or activities to result in a cumulative vibration effects. However, the analysis 3 
will qualitatively discuss and evaluate the possibility of cumulative impacts. 4 


7 MITIGATION MEASURES 5 


Potential impacts to resources due to noise will be controlled through project planning, design, 6 
and the application of required best management practices (BMPs) during construction and 7 
operation. Measures to avoid and minimize potential impacts of the alternatives will be 8 
incorporated as appropriate. Where impacts cannot be avoided or minimized, mitigation 9 
measures will be developed. 10 


In 2004, the Sound Transit Board adopted the Sound Transit Noise Mitigation Policy, (Motion 11 
M2004-08). This policy was designed to provide guidance on the analysis and mitigation of 12 
noise impacts associated with Link light rail projects. Mitigation measures to address noise and 13 
vibration impacts from light rail construction and operations will follow Sound Transit mitigation 14 
policy. General specifications for each of the recommended operational mitigation measures will 15 
be presented and the resulting reduction in noise or vibration levels will be predicted. Mitigation 16 
measures at the source will be the preferred means of mitigation. After the implementation of 17 
source treatment measures, the use of path measures (between the source and receiver), such 18 
as noise walls, will be the preferred method of mitigating noise impacts. Receiver mitigation will 19 
be the final method implemented. Under the Sound Transit Link Noise Mitigation Policy, 20 
mitigation measures will be considered for all noise or vibration impacts. 21 


It is also important to note that during final design, all impacts and mitigation measures will be 22 
reviewed to verify predictions. If at that time it is discovered that mitigation can be achieved by a 23 
less costly means or that the noise impact would not occur even without mitigation, then the 24 
mitigation measure may be modified or eliminated. 25 


Sound Transit has employed several operational measures to minimize noise and vibration 26 
levels. The analysis will list the measures that Sound Transit already practices as part of the 27 
project.  28 


Some mitigation measures for vibration can affect the noise generated by the light rail vehicles 29 
operating on an at-grade track or aerial structure. Therefore, the recommendations for vibration 30 
mitigation will be coordinated with the noise analysis so that such effects can either be avoided 31 
or accounted for. 32 


Mitigation measures for addressing potential noise and vibration impacts from project 33 
construction will also be described. 34 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 35 


The EIS section will include maps indicating the affected noise and vibration-sensitive receivers 36 
and the locations where recommended mitigation measures will be provided. 37 
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9 DOCUMENTATION 1 


For this resource, the following documentation will be developed: 2 


• EIS Noise and Vibration section. 3 


• Noise and Vibration Technical Report: The report will include tables and maps of noise and 4 
vibration-sensitive receivers identified by description, alignment, and civil station number. 5 
The tables will provide predicted noise and vibration levels from the project, indicate levels 6 
of impacts, recommend mitigation for each affected receiver, and show predicted noise and 7 
vibration levels after mitigation. 8 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 9 


Data gathered on noise and vibration will be used in the following analyses: 10 


• Section 4(f)  11 
• Section 6(f) and Recreation and Conservation Office (RCO) 12 
• Historic and Archaeological Resources  13 
• Park and Recreational Resources  14 
• Environmental Justice  15 
• Land Use 16 
• Social, Community, and Neighborhoods  17 
• Ecosystem Resources  18 


11 REFERENCES 19 


Federal Transit Administration (FTA). 2018. Transit Noise and Vibration Impact Assessment 20 
Manual (FTA Manual). FTA Report No. 0123. Office of Planning and Environment. September 21 
2018. 22 


Sound Transit. 2004. Sound Transit Light Rail Noise Mitigation Policy. Motion 2004‐08.  23 


WSDOT. 2011. Traffic Noise Analysis and Abatement Policy and Procedures. 24 


Federal Highway Administration (FHWA) Traffic Noise Model (TNM), version 2.5 (U.S. 25 
Department of Transportation, 2004) 26 


Title 23 of the Code of Federal Regulations (CFR) Part 772, Procedures for Abatement of 27 
Highway Traffic Noise and Construction Noise 28 
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1 INTRODUCTION 1 


This Park and Recreational Resources Technical Analysis Methodology memorandum details 2 
the methods for completing the Park and Recreational Resources element of the West Seattle 3 
to Ballard Link Extension project Environmental Impact Statement (EIS). For the purposes of 4 
this analysis, park and recreational resources will be defined to include the following facilities: 5 


• Federal, state, King County, Port of Seattle, and City of Seattle parks, playgrounds, 6 
recreation centers, and other public recreation facilities, such as golf courses and pools 7 


• Designated public open spaces, greenbelts, and street open space corridors 8 


• Recreational trails 9 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 10 


Regulations, plans, and policies that will be followed for this resource include the following: 11 


• Section 4(f) of the U.S. Department of Transportation Act of 1966 (23 Code of Federal 12 
Regulations [CFR] 774) 13 


• Federal Highway Administration Section 4(f) Policy Paper, 2012  14 


• Section 6(f) of the 1965 Land and Water Conservation Fund Act (36 CFR 59) 15 


• Washington State Recreation and Conservation Office (RCO) Grant Manual 16 


• City of Seattle Council Bill Number 111606, Ordinance Number 118477 17 


Comprehensive plans, park plans, or equivalent planning policy/documents for local jurisdictions 18 
including: 19 


• King County Comprehensive Plan, Parks, Open Space and Cultural Resources Element 20 
(King County, 2017)  21 


• King County Open Space Plan: Parks, Trails and Natural Areas (King County, 2016)  22 


• City of Seattle Comprehensive Plan, Parks and Open Space Element (City of Seattle, 23 
2017a)  24 


• City of Seattle Parks and Open Space Plan (City of Seattle, 2017b)  25 
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3 DATA NEEDS AND SOURCES 1 


Data will be collected from the City of Seattle; the Port of Seattle; King County; Washington 2 
State Parks; the National Park Service; and RCO. The following information will be collected for 3 
each resource, as available: 4 


• Name and owner 5 
• Mapped boundaries 6 
• Site acreages  7 
• Amenities 8 
• Physical layout of the facilities (location of specific uses and activities) 9 
• Resource type and function  10 
• Level of use of the facility 11 
• Primary facility users 12 
• Unique features, characteristics, or values of the facility 13 
• Access to the site 14 
• Funding sources for purchase of the site or development of the facilities  15 
• GIS parks and recreation maps from local jurisdictions and from County assessor’s data 16 
• GIS trails mapping 17 


In addition to this site-specific information, current park and trail plans will be collected and re-18 
viewed to identify plans for proposed new park development or existing facility expansions or 19 
improvements. 20 


The initial data collection task will be supplemented by a site reconnaissance of each facility to 21 
field-confirm the data collected and to photograph relevant features, and follow-up discussions 22 
with Seattle Parks and Recreation staff to collect additional pertinent information. 23 


The analysis will also use conceptual design and construction plans for the proposed 24 
alternatives necessary to define the project footprint, construction area and possible proximity 25 
effects. 26 


The project team will coordinate with other environmental impacts analyses conducted for the 27 
EIS.  The Parks and Recreation section in the EIS will include information from Acquisitions, 28 
Displacements and Relocations; Visual Resources; Noise and Vibration; Land Use; 29 
Transportation, Ecosystems, and Section 4(f)/6(f)/RCO, to develop the analysis of potential 30 
impacts. 31 


4 STUDY AREA AND AREA OF EFFECT  32 


The primary study area will include the areas within the ownership boundaries of existing and 33 
planned parks, recreation sites, dedicated open space areas, and adjacent public rights-of-way 34 
used for access to these facilities within 250 feet (about one block) of the project footprint and 35 
area used for construction and 0.5 mile from each station. It is possible that parks and 36 
recreation resources outside of the study area may experience effects, and these factors would 37 
be considered in the Parks and Recreation section based on the findings for other topic areas 38 
such as transportation, land use, noise and vibration, visual resources, or ecosystems.  39 
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5 AFFECTED ENVIRONMENT 1 


The Affected Environment section of the EIS will summarize the inventory information, including 2 
mapping, limited narrative discussion of the resource, and tables describing the characteristics 3 
of each of the parks and recreation facilities identified in the study area. Proposed or planned 4 
parks or recreational facilities will be described if specific locations are identified in a 5 
jurisdiction’s or agency’s park or recreation plan, or if a specific property has been purchased for 6 
park or recreational development. Aspects of recreation areas that will be described include the 7 
nearest WSBLE segment and station(s), the size of the site, recreational facilities and uses, 8 
location of recreational uses within the site, access locations for the site, and any unique 9 
characteristics of the site that enhance its use or experience as a recreational site.  The 10 
Affected Environment discussion will also note funding sources for resources if they include 11 
restrictions on conversion such as Land and Water Conservation Fund (6(f)), RCO, and 12 
Forward Thrust. Forward Thrust was a King County works program which financed capital 13 
improvements in King County, including purchase, creation, and improvement of parks. Section 14 
4(f), 6(f) and RCO considerations will be discussed in a separate section. Cross-references will 15 
be made as necessary to the Section 4(f), Section 6(f) and RCO Evaluation. 16 


6 ENVIRONMENTAL IMPACTS ANALYSIS 17 


The impact analysis will assess the potential direct, indirect, and cumulative parks and 18 
recreation impacts of the project alternatives, including the No Build alternative. The impacts 19 
analysis is divided into long-term operation impacts and short-term construction impacts. The 20 
impacts analysis for the Parks and Recreation section will evaluate all aspects of the project that 21 
will likely affect the use or enjoyment of existing and planned parks and recreation resources.  22 
Impact information will describe any impacts to parklands that are sufficiently adverse to 23 
possibly be considered significant and may be presented in a table.   24 


6.1 Direct Impacts 25 


Direct impacts are primarily where the project footprint, construction or operation impacts parks 26 
and recreation resources, including the resource’s features, access or functions.  Direct impacts 27 
will be characterized by long term impacts, which include permanent changes to the resources 28 
resulting from the development of the light rail project or its operations, and temporary 29 
construction impacts.   30 


Long term direct impacts would include any parks and recreation land permanently converted to 31 
project use, and changes to the amenities, activities and experiences for the resource, such as 32 
from changes in noise levels, visual conditions, parking, or access.  Construction or temporary 33 
effects would include potential short-term effects to park or recreational properties, such as 34 
construction easements, construction staging areas, access, or other construction vicinity 35 
effects that may physically alter the resources or impact their functions.   36 


If the alternatives would impact a park, park boulevard, or open space owned by the City of 37 
Seattle, the parks analysis will determine if there is a reasonable and practical alternative as 38 
specified in Ordinance Number 118477. 39 
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6.2 Indirect Impacts 1 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 2 
time or farther distance but are still reasonably foreseeable. Examples of such impacts include 3 
changes in surrounding land uses and resulting increases in noise, air pollution, or visual quality 4 
that could substantially diminish or affect the specific park or recreational facility, their access or 5 
character. Benefits to parks and recreational resources could also occur if the project would 6 
provide better access to these resources. The indirect impacts analysis will consider the indirect 7 
impact findings from other environmental topic areas of the EIS. 8 


6.3 Cumulative Impacts  9 


This analysis will review potential cumulative effects on parks and recreation resources resulting 10 
from other past, present or reasonably foreseeable future actions that could impact the 11 
resources, either directly or indirectly.  This could include other transportation projects or other 12 
planned developments or land use changes occurring in the area.  The list of cumulative 13 
projects will be included as an appendix to the EIS. 14 


7 SECTION 4(F) AND SECTION 6(F)/RCO EVALUATIONS 15 


Potential Section 4(f) and Section 6(f)/RCO impacts may be discussed in a separate 4(f) and/or 16 
6(f)/RCO evaluation or included in this chapter, depending on the extent of the effects and 17 
agreed document format with the federal lead agency. If a separate Section 4(f) and/or Section 18 
6(f)/RCO section is prepared, the parks chapter may include cross-references to them, briefly 19 
note any potential impacts subject to further evaluation under Section 4(f) or Section 6(f)/RCO 20 
or include a brief summary of the Section 4(f) and/or Section 6(f)/RCO evaluation.  21 


8 MITIGATION MEASURES 22 


Potential impacts to parks and recreation resources will be controlled through project planning, 23 
design, and the application of required best management practices (BMPs) during construction 24 
and operation. Measures to avoid and minimize potential impacts of the alternatives will be 25 
incorporated as appropriate. Where impacts cannot be avoided or minimized, mitigation 26 
measures will be developed.  27 


Potential mitigation measures will be developed in conjunction with the owner of the resource 28 
and could include replacement park or recreational property, replacement or new park or 29 
recreational facilities, financial compensation, or measures identified for resources in other EIS 30 
sections (e.g. visual and aesthetics, air quality, ecosystems, noise and vibration, and 31 
transportation).  32 


As identified in Ordinance Number 118477, if City of Seattle owned park and recreation property 33 
would be impacted, mitigation would include the City receiving exchange land or a facility of 34 
equivalent or better size, value, location and usefulness in the vicinity, serving the same 35 
community and the same park purposes. 36 







West Seattle and Ballard Link Extensions 


Page 5 | AE 0036-17 | Parks and Recreation Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


9 PROPOSED FIGURES, MAPS, OR OTHER DATA 1 


The Park and Recreational Resources section will include maps showing existing and planned 2 
park, open space, and recreational resources in the study area. The maps will also show the 3 
alternatives and will identify temporary and permanent impact areas. 4 


10 DOCUMENTATION 5 


A Park and Recreational Resources EIS section will be prepared. An appendix with supporting 6 
information will be included, as necessary.  7 


11 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 8 


Data gathered on park features, funding, and description of park impacts will be used in the 9 
Section 4(f) and Section 6(f)/RCO evaluations. Information on potential park impacts will also be 10 
used to inform development of the Environmental Justice, Social Resources, Community 11 
Facilities, and Neighborhoods, Noise and Vibration, and Visual sections. 12 


12 REFERENCES 13 
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1 INTRODUCTION 1 


This public services technical analysis methodology memo briefly describes the methods that 2 
will be used to prepare the Public Services section for the West Seattle and Ballard Link 3 
Extensions project Environmental Impact Statement (EIS).  4 


The Public Services section will identify and document potentially significant impacts of the 5 
proposed project alternatives on schools, solid waste service, hospitals, and emergency 6 
services of police, fire, and medical emergency response. 7 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 8 


There are no specific regulations guiding the methodology for the public services analysis.  9 


3 DATA NEEDS AND SOURCES 10 


Agencies, groups, and individuals will be contacted for information on project area public 11 
services as well as recent crime statistics as available. Sources of information include the 12 
following: 13 


• City of Seattle fire and police departments, the Washington State Patrol, and the King 14 
County Sheriff’s Office 15 


• City of Seattle planning and/or neighborhood departments and housing and human services 16 
departments 17 


• Seattle Public Utilities Garbage Division office, landfill, and transfer station staff; [list relevant 18 
jurisdiction] Solid Waste Services, and representatives of commercial and residential solid 19 
waste haulers (e.g., U.S. Disposal and Seattle Disposal/Northwest Waste Industries) 20 


• Representatives of study area hospitals and health care facilities in Seattle 21 


• Seattle Public Schools 22 


• Project analysis for the transportation, acquisitions and relocations, energy, noise and 23 
vibration, social and community facilities, utilities, and land use disciplines. 24 


4 MAPPING 25 


Geographic information system (GIS) data layers using information compiled from study area 26 
jurisdictions will be used to map facilities that are within the study area. Facilities to be mapped 27 
include: 28 


• Federal facilities and state and local court buildings 29 
• School district properties and schools 30 







West Seattle and Ballard Link Extensions 


Page 2 | AE 0036-17 | Public Services Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


• Private schools 1 
• School district bus routes 2 
• School district walking/biking routes 3 
• Community colleges and universities 4 
• City of Seattle and King County emergency operations centers 5 
• Fire stations 6 
• Hospital locations 7 
• Primary police precincts and stations  8 
• Sanitary landfill and transfer station locations 9 
• Other government facilities such as post offices and detention centers 10 


5 USE OF EXISTING DOCUMENTATION AND INFORMATION 11 


Existing documentation and information, including those listed below, will be used to help 12 
prepare the Public Services section. In a number of cases, data may only be available only at 13 
the city or county boundaries or by service districts, rather than only within the project’s study 14 
area.  Anticipated documents to be reviewed:  15 


• Local comprehensive and neighborhood plans (in coordination with Land Use and Social 16 
Impacts technical analysis efforts) 17 


• Strategic plans, master plans and capital facility plans for local public school districts, 18 
colleges and universities and other public educational facilities. This would include a listing 19 
of their facilities and adopted plans such as safe routes to schools 20 


• Hospital and health care facility master plans 21 


• Other environmental documentation (e.g., EIS, Environmental Assessment [EA], and SEPA 22 
checklists) for recently proposed or completed projects along or near the proposed project 23 
alternatives 24 


• A summary of annual crime statistics according to the National Uniform Crime Reporting 25 
Program, by project segment and existing Park-and-Ride and transit centers, supplemented 26 
by crime statistics from local police precincts within the study area. 27 


6 FIELD RECONNAISSANCE 28 


After examining maps, collecting and reviewing existing data sources, and contacting local 29 
agencies and other individuals, the analysts will conduct field visits within the study area to 30 
identify and confirm public services facilities that might be affected temporarily during 31 
construction or permanently by the project. The list of potentially affected properties is being 32 
developed as part of the analysis of acquisitions and displacements. 33 


7 STUDY AREA AND AREA OF EFFECT 34 


The study area will be the area 0.5 mile from the project footprint and area used for 35 
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construction. The area of effect may vary depending on the type of public services involved and 1 
on other impacts but is typically within or immediately adjacent to the project alternatives’ 2 
footprint.   3 


8 AFFECTED ENVIRONMENT 4 


The EIS will map and describe the public service providers, indicate the type of service for each 5 
provider, its approximate service areas, and the primary characteristics or activities performed 6 
within the study area. 7 


9 ENVIRONMENTAL IMPACTS ANALYSIS 8 


The analysis will assess the potential direct, indirect, and cumulative public service impacts of 9 
the Project alternatives, including the No Build alternative. The impacts analysis is divided into 10 
long-term operation impacts and short-term construction impacts. Factors evaluated for public 11 
services and safety include the following:  12 
 13 
• Medical, police, and fire protection access and emergency response times 14 


• Solid waste pick-up and disposal (e.g. substantially delaying or altering pick up or routes), 15 
especially during construction 16 


• School bus and walk/bike routes  17 


• Effects such as displacement or change in access to other government facilities such as 18 
postal service and detention centers 19 


• Demand for public services 20 


The EIS will also provide a qualitative assessment of safety and security trends. As applicable, 21 
the assessment will include potential safety and security concerns related to crime rates for the 22 
existing area and population, and the extent of serious crimes by type. Locations of facilities 23 
with unique security concerns, such as government buildings and large public gathering spaces, 24 
will be identified.   25 


Other environmental conditions identified through parallel project technical analyses and reports 26 
(e.g., Utilities, Transportation; Energy; and Acquisitions, Displacements, and Relocations) will 27 
also be used to analyze potential impacts to public services.  28 


9.1 Direct Impacts 29 


The assessment of potential direct impacts during construction and operation will focus primarily 30 
on where the development of the project will alter properties or facilities related to the provision 31 
of public services, or where the project would alter safety conditions.  This analysis would also 32 
identify locations where project alternatives would physically or functionally modify access to 33 
public facilities, such as schools and other community facilities, or routes used for the delivery of 34 
medical, fire, and police emergency services, solid waste pickup and disposal, and postal 35 
delivery.  The analysis will also include an assessment of safety and security issues and 36 
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operating procedures during construction and operation for the light rail alternatives, which 1 
includes safety and security in the station areas, along the alignment, in and around park-and-2 
ride facilities, and for passengers at the stations and on the trains.  The analysis will identify 3 
whether there would be a notable change in demand for services as a result of the project. 4 
Measures to minimize security issues will be identified. Finally, the analysis will also examine 5 
areas where the EIS transportation analysis indicates the potential for substantial delay or 6 
congestion on major public service or emergency response routes because of increased traffic 7 
due to the project.  8 


9.2 Indirect Impacts 9 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 10 
time or farther distance from the project, but which are still reasonably foreseeable. The 11 
discussion of indirect impacts will be qualitative. For example, many of the areas where station 12 
alternatives are proposed already have local plans encouraging higher density mixed use 13 
development than currently exists. Local jurisdictions may choose to alter zoning or create 14 
opportunities for increased density within station areas, which would result in an increased need 15 
for public services. 16 


9.3 Cumulative Impacts 17 


Cumulative impacts to public services will be identified in qualitative form, based on a review of 18 
past, present, and reasonably foreseeable future projects in the area. The analysis will review 19 
available transportation information to qualitatively assess if future actions, in combination with 20 
the project, have the potential to result in additional impacts to public services or public safety. 21 


10 MITIGATION MEASURES 22 


Potential impacts to public services will be controlled through project planning, design, and the 23 
application of required best management practices (BMPs) during construction and operation. 24 
Measures to avoid and minimize potential impacts of the alternatives will be incorporated as 25 
appropriate. Where impacts cannot be avoided or minimized, mitigation measures will be 26 
developed. 27 


After analyzing potential impacts, the Public Services analyst will work with the project team and 28 
service providers to identify measures to minimize or mitigate direct and indirect impacts on 29 
affected public services. Measures to minimize security issues will be described and will comply 30 
with all federal, state, and local regulations through project planning, design, and the application 31 
of existing systems, procedures, and BMPs. The EIS analysis will list these features included as 32 
part of the project, followed by a listing of any potential mitigation measures to address impacts 33 
that may not be addressed through existing best practices alone.   34 


11 PROPOSED FIGURES, MAPS, OR OTHER DATA 35 


Maps of the build alternatives with public facility locations will be included in the EIS section. 36 
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12 DOCUMENTATION 1 


A Public Services EIS section will be prepared. An EIS appendix or technical memo 2 
summarizing detailed data may also be prepared if needed. 3 


13 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 4 


Data gathered for public services that help low-income or minority populations, or serve a 5 
particular component of the community, may be used by the Social or Environmental Justice 6 
sections.  7 


14 REFERENCES  8 


None. 9 
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1 INTRODUCTION 1 


This Section 4(f) Evaluation Technical Analysis Methodology memorandum describes the 2 
methods that will be used to prepare the Section 4(f) evaluation for the West Seattle and Ballard 3 
Link Extensions project Environmental Impact Statement (EIS).  4 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 5 


In addition to general National Environmental Policy Act (NEPA) regulations, guidelines, and 6 
policies applicable to all EIS chapters, the Section 4(f) chapter will comply with the following 7 
requirements:  8 


The purpose of 23 Code of Federal Regulations (CFR) 774 is to implement 23 United States 9 
Code (U.S.C.) 138 and 49 U.S.C. 303, which were originally enacted as Section 4(f) of the 10 
Department of Transportation Act of 1966 and are still commonly referred to as “Section 4(f).” 11 
The regulation states that U.S. Department of Transportation (USDOT) agencies, including the 12 
Federal Transit Administration (FTA) and the Federal Highway Administration (FHWA), may not 13 
approve the use of: 14 


… a significant publicly-owned park, recreation area or wildlife and waterfowl 15 
refuge or any significant historic site, unless there is no feasible and prudent 16 
alternative to the use of land from the property and the action includes all 17 
possible planning to minimize harm to the property resulting from the use. 18 


In accordance with 23 CFR 774.13, there are exceptions to this requirement for historic 19 
transportation facilities in certain circumstances; archeological sites that are on or eligible for the 20 
National Register of Historic Places (NRHP) when important chiefly because of what can be 21 
learned by data recovery; designations of Section 4(f) properties are made, or determinations of 22 
significance are changed, late in project development; temporary occupancies of land that are 23 
so minimal as to not constitute a use within the meaning of Section 4(f); projects for the federal 24 
lands transportation facilities; certain trails, paths, bikeways, and sidewalks; and, certain 25 
transportation enhancement activities, transportation alternatives projects, and mitigation 26 
activities. 27 


A 4(f) property must be open to the public and owned by a public entity, unless it is a historic 28 
property. Historic properties generally must be eligible for listing in the NRHP. 29 


A use is generally defined as a transportation activity that permanently or temporarily acquires 30 
land from a Section 4(f) property, or that substantially impairs the important activities, features 31 
or attributes that qualify the property as a Section 4(f) resource. The types of uses include: 32 


• Permanent use – when a Section 4(f) property is acquired outright for a transportation 33 
project.  34 


• Temporary Occupancy – when there is temporary use of property that is adverse in terms of 35 
Section 4(f)'s preservationist purpose.  36 







West Seattle and Ballard Link Extensions 


Page 2 | AE 0036-17 | Section 4(f) Evaluation Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


• Constructive Use – when the proximity impacts of a transportation project on a Section 4(f) 1 
property, even without acquisition of the property, are so great that the activities, features 2 
and attributes of the property are substantially impaired.  3 


FHWA issued a “Section 4(f) Policy Paper” (July 2012) providing guidance on Section 4(f) that 4 
the FTA generally follows. In August 2016, FTA’s Office of Environmental Programs issued 5 
standard operating procedure (SOP) No. 18, Section 4(f) Evaluations, which provides guidance 6 
to clarify FTA roles and responsibilities, recommends timing of Section 4(f) processes in 7 
conjunction with NEPA, and improves understanding of the Section 4(f) process. The SOP 8 
outlines a series of steps in the Section 4(f) process, acknowledging that there may be 9 
circumstances where a step-wise procedure is not followed, in order to allow flexibility and 10 
efficiency in the process. The steps are as follows: 11 
 12 
• Identify Section 4(f) properties in the vicinity of the project. 13 


• Identify the official(s) with jurisdiction for the Section 4(f) properties. 14 


• Determine whether there is a use of a Section 4(f) property. 15 


• Determine whether the physical incorporation of Section 4(f) land into the transportation 16 
project qualifies as a de minimis impact. 17 


• Determine whether a Section 4(f) exemption applies. 18 


• Identify whether there are feasible and prudent avoidance alternatives to each use of a 19 
Section 4(f) property. 20 


• If there are no feasible and prudent avoidance alternatives, (1) identify all possible planning 21 
to minimize harm and (2) conduct a least overall harm analysis. 22 


• Review by DOI and/or any federal agency with an encumbrance. 23 


• Legal sufficiency review. 24 


• Approval of Section 4(f) analysis. 25 


3 DATA NEEDS AND SOURCES 26 


The Section 4(f) evaluation will coordinate with the findings of the Section 106 process (which 27 
identifies NRHP-eligible historic properties and assesses project effects to them), and data 28 
gathered during the parks and recreational resources analysis. The evaluation of Section 4(f) 29 
resources requires coordination with the official with jurisdiction1 over the property to discuss the 30 
significance of the property and probable effects. If the official determines that a site is not 31 
significant for purposes of Section 4(f), Sound Transit will request written documentation to that 32 
                                                 
 
1 The officials with jurisdiction for historic sites are the SHPO or, if the property is located on tribal land, the Tribal 
Historic Preservation Officer (THPO). The ACHP can also be involved in consultation; the officials with jurisdiction for 
public parks, recreation areas, and wildlife and waterfowl refuges are the officials of the agency or agencies that own or 
administer the property. 
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effect from the official, and the documentation will be included in the Section 4(f) evaluation. 1 
Sites that are not significant are not Section 4(f) properties. For sites that are significant, further 2 
analysis to determine whether there will be a Section 4(f) use will be completed. 3 


The Section 106 process, including its related documentation, coordination, and agreements, 4 
will be used to support the Section 4(f) evaluation of potential uses of historic resources, 5 
including historic buildings, archaeological sites, or traditional cultural properties. Findings of 6 
effect through the Section 106 process will also inform findings regarding the type of use that 7 
could occur. This includes coordination with the State Historic Preservation Officer (SHPO) at 8 
the Washington State Department of Archaeology and Historic Preservation (DAHP), as well as 9 
tribal governments, the Advisory Council for Historic Preservation (ACHP), and other parties 10 
who may choose to participate in the Section 106 process, such as local historic preservation 11 
officers.  12 


Public agencies (including schools) can also own or operate Section 4(f) properties. 13 
Correspondence will be solicited from these agencies and summarized in the Section 4(f) 14 
evaluation and provided in an appendix. Agencies that may be contacted or require coordination 15 
for the parks, recreation, and wildlife/nature refuges element of the Section 4(f) evaluation 16 
include: 17 


• Federal agencies 18 


– U.S. Fish and Wildlife Service (USFWS) 19 


– National Marine Fisheries Service (NMFS) 20 


– U.S. Department of Interior (USDOI) 21 


– National Park Service (NPS) 22 


– ACHP 23 


– Affected tribes 24 


• State agencies 25 


– Washington State Parks and Recreation Commission 26 


– DAHP 27 


– Washington Department of Fish and Wildlife (WDFW) 28 


– Washington Department of Natural Resources (DNR) 29 


– Washington Recreation and Conservation Office 30 


– Washington State Department of Social and Health Services (DSHS) 31 


• Local jurisdictions and agencies 32 


– King County 33 


– City of Seattle 34 


– Port of Seattle 35 


– Seattle Parks and Recreation 36 


– Seattle Public Schools 37 
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4 STUDY AREA AND AREA OF EFFECT 1 


The study area for the Section 4(f) evaluation includes both: 2 


• The Area of Potential Effects for cultural and archaeological resources established by the 3 
Section 106 process; and 4 


• The study area that is used for the park and recreational resources analysis (250 feet 5 
around alternatives, construction staging areas, and ancillary facilities and 0.25 mile around 6 
stations).  7 


5 IMPACTS ON SECTION 4(F) RESOURCES 8 


The analysis will assess the potential Section 4(f) uses of the project alternatives, including the 9 
No Build alternative. Under Section 4(f), a use can be permanent, temporary or constructive. 10 
Permanent use would acquire or incorporate all or part of a Section 4(f) property as part of the 11 
transportation facility. 12 


Temporary use occurs, according to Section 4(f), when the project temporarily occupies any 13 
portion of the resource (typically during construction), and it substantially impairs the resource. 14 
FTA can allow a Section 4(f) exception under the following conditions: 15 


• Duration must be temporary, i.e., less than the time needed for construction of the project, 16 
and there should be no change in ownership of the land; 17 


• Scope of the work must be minor, i.e., both the nature and the magnitude of the changes to 18 
the Section 4(f) property are minimal; 19 


• There are no anticipated permanent adverse physical impacts, nor will there be interference 20 
with the protected activities, features, or attributes of the property, on either a temporary or 21 
permanent basis; 22 


• The land being used must be fully restored, i.e., the property must be returned to a condition 23 
which is at least as good as that which existed prior to the project; and 24 


• There must be documented agreement of the official(s) with jurisdiction over the Section 4(f) 25 
resource regarding the above conditions (§774.13). 26 


Constructive, or indirect, use can occur when the project is near the Section 4(f) resource and 27 
has effects that substantially impair the protected activities, features or attributes of a property.  28 


Direct and temporary use impacts will be based primarily on the findings of the Park and 29 
Recreational Resources and Historic and Archaeological Resources elements of the EIS. 30 
Constructive use will be based on the findings of a number of relevant elements of the EIS, 31 
including the following: 32 


• Acquisitions, Displacements, and Relocations  33 
• Land Use 34 
• Noise and Vibration 35 
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• Air Quality 1 
• Transportation 2 
• Visual and Aesthetic Resources 3 
• Park and Recreational Resources 4 
• Historic and Archaeological Resources 5 


If applicable, the net benefit to Section 4(f) resources will be considered where improved access 6 
and/or fulfilling local recreational development plans or enhancing the historical context of the 7 
resources outweigh the relative impacts of the project. 8 


5.1 De minimis Section 4(f) Impact 9 


FTA can approve a transportation de minimis impact of a Section 4(f) property if, after 10 
considering any measures to minimize harm, it results in either: 11 


• A Section 106 finding of no adverse effect or no historic properties affected on a historic 12 
property, or 13 


• A determination that the project would not adversely affect the activities, features or 14 
attributes qualifying a park, recreation area or refuge for protection under Section 4(f). 15 


A de minimis impact finding takes into account any mitigation or enhancement measures that 16 
would be implemented, including design measures to avoid or reduce impacts.  17 


For public parks or recreation properties, a de minimis impact finding requires written 18 
concurrence from the agency with jurisdiction over the property, such as a city or county parks 19 
department. There must also be an opportunity for public notice and comment. For historic and 20 
archaeological sites, a de minimis impact finding requires FTA to determine that there will be 21 
“no adverse effect” to an NRHP-eligible property during the Section 106 process. Before making 22 
a de minimis finding on a historic or archaeological site, FTA must send a written notice to the 23 
SHPO. If the SHPO concurs or does not object, FTA may proceed with a de minimis finding. 24 
The Section 106 process includes public review and consultation with Native American tribes 25 
and other interested parties. 26 


When FTA has made a de minimis determination, the project is not required to analyze 27 
avoidance alternatives for that Section 4(f) property. 28 


5.2 Procedures and Documentation For Potential Use of a Section 29 


4(f) Resource 30 


When a project’s Section 4(f) impact would be greater than de minimis, FTA must consider 31 
whether there are feasible and prudent alternatives that would avoid the impact. As defined in 32 
the Section 4(f) regulation, an alternative is feasible if it can be built as a matter of sound 33 
engineering judgment. An alternative is prudent if: 34 


• It meets the project purpose and need and does not compromise the project to a degree that 35 
makes it unreasonable to proceed in light of its stated purpose and need;  36 


• It does not cause extraordinary operational or safety problems;  37 
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• It causes no other unique problems or severe economic or environmental impacts;  1 


• It would not cause extraordinary community disruption;  2 


• It does not have construction costs of an extraordinary magnitude; and  3 


• There are no other factors that collectively have adverse impacts that present unique 4 
problems or reach extraordinary magnitudes.  5 


These findings, and the supporting coordination and analyses considering the relative 6 
importance of the Section 4(f) resources, must be included in a Section 4(f) evaluation. The 7 
evaluation identifies all properties with a use, as well as all properties where FTA is considering 8 
the application of exceptions such as for temporary uses or for archaeological resources that do 9 
not require protection in place, or for findings of de minimis impacts. The evaluation and its 10 
accompanying documentation must also demonstrate that the agency has consulted with other 11 
agencies with jurisdiction over the affected resources. The Section 4(f) regulations require that 12 
these findings and the record of coordination be presented first in a Draft Section 4(f) Evaluation 13 
(to be published with the Draft EIS), which is provided to the NPS, other agencies, and the 14 
public for comment. After considering the comments, FTA can issue a Final 15 
Section 4(f) Evaluation, which will be published with the Final EIS. 16 


If FTA is considering a temporary use exception, an exception for certain kinds of 17 
archaeological sites, or a de minimis finding, a review of feasible and prudent avoidance 18 
alternatives is not required. Each of these other procedures for meeting Section 4(f) 19 
requirements can incorporate impact avoidance, minimization, and mitigation or enhancement 20 
measures. A de minimis finding and a temporary use exception both require agreement in 21 
writing from agencies with jurisdiction over the resource, and other exceptions typically require 22 
consultations and either agreement in writing or a lack of objection. 23 


5.3 Least Overall Harm Analysis 24 


Sections 4(f) requires that if no feasible or prudent alternative to avoid use of 4(f) resources is 25 
found, then the action must include all possible planning to minimize harm to the property as 26 
defined in 774.17, and the Administration may approve only the alternative that causes the least 27 
overall harm (774.3(c)(1). 28 


Measures to minimize harm will be based on the impact’s nature, location, and severity. 29 
Measures could include replacement of land or facilities, monetary compensation, improved 30 
access, screening (such as walls or landscaping) to improve noise attenuation and visual 31 
quality, mitigation measures implemented in accordance with the historic resource consultation 32 
process under 36 CFR part 800, or special construction techniques to reduce noise, dust, or 33 
vibration. In evaluating the reasonableness of these measures, the views of the officials with 34 
jurisdiction, cost of the measures in light of the adverse impacts and benefits of the measures, 35 
and benefits of the measures to communities or environmental resources outside of the Section 36 
4(f) resource will be considered.  37 


There are seven factors to consider when determining which alternative would cause the least 38 
overall harm [23 CFR Part 774.3(c)(1)], including: 39 
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1. Ability to mitigate adverse impacts to each Section 4(f) resource (including any 1 
measures that would result in benefits for the resource); 2 


2. Relative severity of the remaining harm, after mitigation, to the protected activities, 3 
attributes, or features that qualify each Section 4(f) resource for protection; 4 


3. Relative significance of each Section 4(f) resource; 5 


4. Views of the officials with jurisdiction over each section 4(f) resource; 6 


5. Degree to which each alternative meets the purpose and need for the project; 7 


6. After reasonable mitigation, the magnitude of any adverse impacts on resources not 8 
protected by Section 4(f);  9 


7. Substantial differences in cost among alternatives. 10 


6 PROPOSED FIGURES, MAPS, OR DATABASES 11 


The text will be supplemented by maps and photographs that show each resource and potential 12 
uses by the project alternatives. 13 


7 DOCUMENTATION 14 


The Draft Section 4(f) evaluation will include descriptions of individual Section 4(f) resources, 15 
and the evaluation will be coordinated with information from the Section 106 process and the 16 
analysis of potential effects to park and recreational resources noted above. Descriptions will 17 
include information on type of resource, size, use(s), existing and proposed activities, access, 18 
unique or significant characteristics. Descriptions of historic properties will also include 19 
information on attributes that qualify the property for inclusion in the NRHP. References may be 20 
made to the Historic and Archaeological Resources and Park and Recreational Resources 21 
elements of the EIS, as necessary. Depending on the extent of the Section 4(f) effects and 22 
agreed document format with the federal lead agency, the 4(f) evaluations will be included in the 23 
EIS as a separate chapter or in an appendix.  24 


A final Section 4(f) evaluation will be prepared and submitted to the NPS for the Final EIS 25 
focusing on the Preferred Alternative. The evaluation will have attachments that include a 26 
chronology of coordination and consultation activities with agencies having jurisdiction over 27 
affected resources, as well as copies of correspondence from those agencies regarding 28 
attributes and significance of affected resources and agreement with the findings of the analysis 29 
and the appropriateness of the proposed mitigation measures. 30 


8 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 31 


The results of this analysis will be referenced in the Parks and Recreation EIS section and the 32 
Historic and Archaeological Resources EIS section.  33 
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1 INTRODUCTION 1 


This Section 6(f) and Recreation and Conservation Office (RCO) Evaluation Technical Analysis 2 
Methodology memorandum describes the methods that will be used to prepare the Section 6(f) 3 
evaluation for the West Seattle and Ballard Link Extensions project Environmental Impact 4 
Statement (EIS).  5 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 6 


In addition to general National Environmental Policy Act regulations, guidelines, and policies 7 
applicable to all EIS chapters, the Section 6(f) and RCO chapter will comply with the  8 
requirements of Section 6(f) of the federal Land and Water Conservation Fund (LWCF) Act of 9 
1965 (54 United States Code 200305 et seq.). Under this law, there may be recreational 10 
properties funded through federal and state funding sources that have special provisions for 11 
converting land purchased using the funds to non-recreational uses.  12 


Section 6(f) requires that recreational properties acquired or developed with grant funds be 13 
replaced in the event of permanent, non-recreation uses of those properties. Replacement land 14 
must be of at least equivalent property and recreation value. The National Park Service (NPS) is 15 
the agency that approves any LWCF conversion. There are two types of LWCF conversions (36 16 
Code of Federal Regulations [CFR] Part 59): 17 


• Full Conversion – when the use of or access to an entire LWCF resource property would be 18 
changed from recreation to another use for longer than six months. 19 


• Partial Conversion – when the use of a portion of an LWCF property would be changed from 20 
recreation to another use for longer than six months. 21 


An evaluation is required for any proposed full or partial conversion of an LWCF property to a 22 
non-recreation use. The Washington State RCO administers Section 6(f) on behalf of NPS and 23 
provides guidance1. Ultimately, the NPS conducts the final review and approval, taking into 24 
account recommendations from the RCO Board. 25 


Grants directly from RCO state funding require similar treatments to Section 6(f) properties if 26 
they are impacted. As a result, any effects to RCO-funded resources will also be included as a 27 
separate discussion in the same subsection as the 6(f) evaluation. 28 


The process for conversion of a resource that was funded by the RCO is similar to a Section 6(f) 29 
conversion, but the NPS is not involved. The major impacts to RCO resources are characterized 30 
as the following: 31 


• Non-compliance: Conversion – where the property is converted to a use that is not part of 32 
the original agreement. 33 


                                                 
 
1 https://www.rco.wa.gov/documents/Manuals&Forms/Manual_7.pdf 



https://www.rco.wa.gov/documents/Manuals&Forms/Manual_7.pdf
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• Non-compliance: Element Change – when there is a minor or major element change as a 1 
result of the project where at least one element of a project does not meet the original 2 
agreement. 3 


Similar to the procedures for Section 6(f) compliance, documentation and consultation is 4 
required for RCO to approve the element change or conversion. 5 


3 DATA NEEDS AND SOURCES 6 


In Washington state, LWCF program and grants are conducted by the state RCO on behalf of 7 
NPS. RCO’s GIS-based PRISM database will be searched to determine if there are lands in the 8 
project vicinity that were purchased or developed using LWCF or RCO funds and that may be 9 
protected under Section 6(f) or RCO requirements. Projects and properties shown in the PRISM 10 
database do not always have easily identified geographic boundaries or clear funding sources. 11 
Therefore, if this search of the public database is inconclusive, coordination directly with the 12 
regional RCO staff is required to clarify what specific properties may be considered protected 13 
under Section 6(f) or RCO.  14 


4 STUDY AREA AND AREA OF EFFECT 15 


The study area for the Section 6(f) and RCO evaluation includes the study area used for the 16 
park and recreational resources analysis (250 feet around alternatives, construction staging 17 
areas, and ancillary facilities and 0.25 mile around stations).  18 


5 IMPACTS ON SECTION 6(F) AND RCO RESOURCES 19 


The analysis will assess the potential Section 6(f) and RCO uses of the project alternatives, 20 
including the No Build alternative. 21 


5.1 Section 6(f) and RCO Impacts  22 


Impacts to Section 6(f) properties and RCO grant recipient lands are considered direct use 23 
when land is acquired permanently or by temporarily used for more than 180 consecutive days. 24 
Under the LWCF regulations (36 CFR Part 59), conversion of parkland may be approved only if 25 
NPS finds that the following criteria have been met:  26 


1. All practical alternatives to the proposed conversion have been evaluated;  27 


2. The fair market value of the park property to be converted has been established, and the 28 
property proposed for substitution is of at least equal fair market value, as established by 29 
an approved appraisal in accordance with the Uniform Appraisal Standards for Federal 30 
Land Acquisitions, excluding the value of structures or facilities that will not serve 31 
recreational purposes;  32 


3. The proposed replacement property is of reasonably equivalent usefulness and location 33 
as the converted property;  34 
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4. The property proposed for substitution meets the eligibility requirements for LWCF-1 
assisted acquisition;  2 


5. For properties that are proposed to be partially rather than wholly converted, the impact 3 
of the converted portion on the remainder must be considered, and the unconverted 4 
area must remain recreationally viable or be replaced as well;  5 


6. All necessary coordination with other federal agencies has been satisfactorily 6 
accomplished;  7 


7. The guidelines for environmental evaluation have been satisfactorily completed and 8 
considered by the NPS during its review of the conversion proposal; and 9 


8. The proposed conversion is in accordance with the applicable Statewide Comprehensive 10 
Outdoor Recreation Plan and/or equivalent recreational plans.  11 


For RCO-funded properties, nearly identical procedures are to be followed, but RCO approval is 12 
required rather than the NPS. 13 


5.2 Procedures and Documentation Supporting a Potential Use of a 14 


Section 6(f) or RCO Resource  15 


The process for converting an LWCF property (36 CFR Part 59) to a non-recreation use is 16 
described below.  17 


1. Determine if a LWCF resource is present in or near the project area. The NPS and 18 
officials with jurisdiction keep records of all properties that have received LWCF grants.  19 


2. Determine the boundary area submitted in the original LWCF application. The 20 
boundary area can be a small area within the park, the whole park, a trail or an area that 21 
traverses through the park. The boundary is determined based on what area is 22 
considered to be park property at the time of the final LWCF payment.  23 


3. Evaluate avoidance and minimization measures. All practical alternatives that would 24 
avoid the LWCF conversion need to be evaluated and then rejected only if there is a 25 
sound basis for doing so. In addition, efforts to minimize the LWCF conversion should be 26 
evaluated and documented. 27 


4. Coordinate with the NPS and officials with jurisdiction to identify potential 28 
replacement property. The replacement property must be of at least equal fair market 29 
value as the original property, as determined by a state-approved appraisal that follows 30 
the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970. 31 
The property must also have reasonably equivalent usefulness and location as the 32 
property being converted, but it does not need to be adjacent. 33 


5. Send NPS a formal request for regulatory approval to convert an LWCF property 34 
to a use other than a public outdoor recreation use. The request will identify the 35 
LWCF property, summarize the alternatives analysis, describe the commitment to 36 
mitigation, and demonstrate support from the officials with jurisdiction. 37 
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6. Acquire the land being converted and the replacement property2. The properties will 1 
be acquired utilizing the Sound Transit right of way process. The replacement property 2 
should be deeded to the land manager and added to the properties subject to LWCF 3 
requirements. 4 


7. Close out the LWCF conversion process. Before project completion, a formal LWCF 5 
conversion proposal must be submitted to the NPS for final approval. This step closes 6 
the process. 7 


RCO-funded properties would have two levels of documentation depending on whether the 8 
impact is an element change or conversion. An element change requires a shorter document 9 
that describes the change and provides justification that includes alternatives that have been 10 
evaluated. The documentation should also include any replacement properties or remediation. 11 
Impacts to RCO funded properties would also include public input, which is not required for 12 
Section 6(f). 13 


6 PROPOSED FIGURES, MAPS, OR DATABASES 14 


The text will be supplemented by maps and photographs that show each resource and potential 15 
uses by the project alternatives. 16 


7 DOCUMENTATION 17 


The Draft Section 6(f) and RCO evaluation will include descriptions of individual Section 6(f) and 18 
RCO resources, and the evaluation will be coordinated with the analysis of potential effects to 19 
park and recreational resources noted above. Descriptions will include information on type of 20 
resource, size, use(s), existing and proposed activities, access, unique or significant 21 
characteristics. References may be made to the Park and Recreational Resources elements of 22 
the EIS, as necessary. Depending on the extent of the Section 6(f) or RCO effects and agreed 23 
document format with the federal lead agency, the 6(f)/RCO evaluations will be included in the 24 
EIS as a separate chapter or in an appendix.  25 


A final Section 6(f) and RCO evaluation will be prepared and submitted to the NPS and RCO, 26 
respectively, for the Final EIS focusing on the Preferred Alternative. The evaluation will have 27 
attachments that include a chronology of coordination and consultation activities with agencies 28 
having jurisdiction over affected resources, as well as copies of correspondence from those 29 
agencies regarding attributes and significance of affected resources and agreement with the 30 
findings of the analysis and the appropriateness of the proposed mitigation measures. 31 


8 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 32 


The results of this analysis will be referenced in the Parks and Recreation EIS section.  33 


                                                 
 
2 The project proponent can acquire the land being converted and replacement property with written 
permission from National Park Service. 
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1 INTRODUCTION 1 


This technical analysis memorandum describes the methods that will be used to analyze the 2 
social impacts, including to community facilities and neighborhoods, for the West Seattle and 3 
Ballard Link Extensions project Environmental Impact Statement (EIS). The Social Resources, 4 
Community Facilities, and Neighborhoods section of the EIS will address how the project will 5 
affect people and their quality of life as a result of the proposed project. The analysis also will 6 
present measures to avoid, minimize, or mitigate potential impacts.  7 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 8 


The following is a list of regulations and guidance for the assessment of social resources, 9 
community facilities, and neighborhood effects: 10 


2.1 Federal 11 


• Title VI of the Civil Rights Act of 1964 12 


• Americans with Disabilities Act of 1990 13 


• 49 CFR 21, Nondiscrimination in Federally Assisted Programs of the Department of 14 
Transportation, Effectuation of Title VI of the Civil Rights Act of 1964 15 


• Presidential EO 13166 – Improving Access to Services for Persons with Limited English 16 
Proficiency (65 FR 50121) 17 


• Presidential EO 13045 – Protection of Children from Environmental Health and Safety Risks 18 
(62 FR 19885) 19 


• Federal Highway Administration (FHWA), Community Impact Assessment: A Quick 20 
Reference for Transportation, Publication No. FHWA-HEP-18-055 (FHWA, 2018) 21 


• Federal Transit Administration (FTA), Circular FTA C 4702.1B, Title VI Requirements and 22 
Guidelines for Federal Transit Administration Recipients (Federal Transit Administration 23 
[FTA], October 1, 2012) 24 


2.2 State 25 


• Washington Relocation Assistance – Real Property Acquisition Policy Act of 1971, as 26 
amended (Revised Code of Washington [RCW] 8.26 and Washington Administrative Code 27 
[WAC] 468-100) 28 


• Governor’s EO 93-07, Affirming Commitment to Diversity and Equity in the Service Delivery 29 
and in the Communities of the State 30 
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2.3 Local 1 


• Sound Transit’s Real Property Acquisitions and Relocation Policy, Procedures, and 2 
Guidelines. Revision 4. (November 2017). 3 


3 DATA NEEDS AND SOURCES 4 


Local jurisdictions, agencies, groups, and individuals will be contacted, primarily through the 5 
public involvement team, for information on the study area neighborhoods, historic development, 6 
demographics, and community character and facilities. This information will serve to identify 7 
community values, needs, and key activity centers. This input will serve to help identify solutions 8 
to avoid, minimize, and/or mitigate potential effects. 9 


Existing documentation will be used to develop the discussion of the study area affected 10 
environment. Much of this information will be obtained from local, state, and federal agency web 11 
pages. The following is a list of the key data that will be analyzed in the Social Resources, 12 
Community Facilities, and Neighborhoods section of the EIS: 13 


• U.S. Census Bureau American Community Survey 5-year estimate data on demographic 14 
characteristics within 0.5-mile of the build alternative alignments. Demographic 15 
characteristics include census data on minority populations, age, household type, languages 16 
spoken at home, limited English proficiency, country of origin of persons born outside of the 17 
United States, disability, transit dependency, and vulnerable and low-income populations for 18 
census block groups within 0.5 mile of the alternative alignment, as available. As needed, this 19 
information will be included in the Environmental Justice analysis.  20 


• Information about existing and planned low-income housing projects within the study area. 21 
Public housing authorities providing services in the study area will be identified and 22 
contacted, as needed. Information on unsubsidized affordable housing and voucher holder 23 
data may be used if reliable data is available since these units are subject to change. 24 
Transitional housing provided by public and private social service organizations, such as 25 
shelters and transitional housing, also will be inventoried. This information will be included in 26 
the Environmental Justice analysis. 27 


• Locations of community facilities in within the study area boundaries will be collected and 28 
mapped, and neighborhood boundaries will be mapped based on boundaries verified by local 29 
jurisdiction staff. Community facilities for the project, including community, senior, and youth 30 
centers; sports venues; cultural institutions (e.g., libraries, museums, theaters, and 31 
landmarks); religious institutions (e.g., churches, temples, and mosques); cemeteries; 32 
standalone day care facilities; and government offices will be collected and mapped. Home 33 
day care facilities will not be included given that verification can be difficult for these types of 34 
facilities. This information will be obtained from local government web pages, other Internet 35 
sites, and through field reconnaissance, as appropriate. Social service providers and grocery 36 
stores (and other readily available locations of healthy food options such as farmers markets) 37 
within the area of effect will be identified. Park and recreation information, as well as schools 38 
and other public services information (such as hospitals and public safety) will be obtained 39 
from the authors of those respective sections of the EIS.  40 
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• Evidence of interaction between people in adjacent neighborhoods will be obtained from the 1 
public involvement and outreach team and coordination with the Seattle Department of 2 
Neighborhoods. 3 


• Conceptual engineering drawings for the alternatives and options will be evaluated to 4 
determine if project operation would result in impacts such as division or bisection of a 5 
neighborhood. 6 


Community outreach conducted for the EIS will also be a source of data for the analysis. 7 
Community outreach for the EIS includes community briefings, door-to-door conversations, 8 
tabling events, listening sessions, social service provider interviews, and neighborhood forums, 9 
workshops and open houses. 10 


Information will be obtained from the other technical analysts involved in the preparation of 11 
technical reports and text for the EIS, particularly relating to transportation, land use, acquisitions 12 
and displacement, economics, public services, utilities, visual and aesthetics, air quality, noise 13 
and vibration, ecosystems, parks and recreational resources, water quality, hazardous materials, 14 
historic and cultural resources, and environmental justice. In recognition that some data needs 15 
for the Social Resources, Community Facilities, and Neighborhoods element will overlap with 16 
some other elements of the environment, it will be coordinated with these other analysts to avoid 17 
duplicative efforts and ensure consistency of data and results. Study Area and Area of Effect 18 


Consistent with Community Impact Assessment: A Quick Reference for Transportation (FHWA, 19 
2008), the first step in the assessment of community impacts is definition of the study area. For 20 
the analysis of social resources, community facilities, and neighborhood effects, a general study 21 
area along alternatives will be evaluated. These areas of effect depend on the type of impact and 22 
are consistent with areas of effect used in the Environmental Justice analysis.  23 


The study area will encompass all neighborhoods that fall within 0.5 mile from the project 24 
footprint and area used for construction for the project alternatives. While the area of effect is 25 
expected to be limited to a smaller geography, the 0.5-mile study area primarily reflects the 26 
distance residents and workers could easily walk to the proposed transit stations or the areas 27 
that would be affected by the construction and development of light rail facilities.  28 


4 AFFECTED ENVIRONMENT 29 


The discussion of the affected environment in the Social Resources, Community Facilities, and 30 
Neighborhoods section of the EIS will rely on both qualitative and quantitative analysis. 31 
Consistent with Community Impact Assessment: A Quick Reference for Transportation, the focus 32 
of the discussion of the affected environment will be to present a community profile of the 33 
affected area. Identifying affected neighborhoods and determining boundaries of these affected 34 
neighborhoods is the first step. Information from the public involvement team will help to identify 35 
community interaction, linkages, and values.  36 


The statistics used to describe the residents of adjacent neighborhoods will be largely 37 
quantitative, whereas information describing historic and current community land use character 38 
and community facilities will be largely qualitative. The discussion will focus on describing the 39 
residents and businesses and the qualities of all adjacent neighborhoods within the study area. 40 
For each, the neighborhood boundaries, general land use characteristics, and demographics will 41 
be described. Neighborhood cohesion will be evaluated in terms of transportation network and 42 
services, linkages to community facilities and activity centers, patronage of businesses and 43 
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cultural institutions, interaction of people (which considers locations where people interact and 1 
the likelihood of interaction at those locations), and neighborhood uniqueness.  2 


Much of the information used in this analysis will be collected for the Environmental Justice 3 
analysis or for other sections of the EIS. Text references to the appropriate technical report or 4 
EIS appendix will be included in the text of the EIS section. The information will be summarized 5 
and the reader will be encouraged to review the other sections of the EIS for more detailed 6 
information. 7 


5 ENVIRONMENTAL IMPACT ANALYSIS 8 


The impact analysis will assess the potential direct, indirect, and cumulative social resources, 9 
community facilities, and neighborhood impacts of the Project alternatives, including the No Build 10 
alternative. The impacts analysis is divided into long-term operation impacts and short-term 11 
construction impacts.  The analysis will be consistent with the Community Impact Assessment: A 12 
Quick Reference for Transportation. Both adverse and beneficial effects will be discussed. The 13 
EIS section will rely on tables for presenting information and will be supplemented with brief text 14 
description as appropriate. The approach to the analysis for each potential type of impact is 15 
described in the following sections.  16 


5.1 Direct Impacts 17 


The assessment of potential direct impacts during construction and operation will examine 18 
changes in the neighborhood—its residents, businesses, parks, community resources/facilities, 19 
neighborhood cohesion, economy, land use and neighborhood character, transportation 20 
linkages, multi-modal access and mobility, drive-through traffic, visual changes, and interaction 21 
of people. The temporary construction effects discussion will focus on changes in neighborhood 22 
character, quality of life, and health and safety, as a result of temporary impacts to access, 23 
mobility, air quality, noise and vibration, and light and glare. 24 


The discussion of long-term direct effects will be largely tied to neighborhood changes related to 25 
required right-of-way acquisition and the extent that this change would divide or bisect an 26 
existing neighborhood. The connection and access of the community to community 27 
resources/facilities and parks will also be discussed. Acquisitions and displacements could result 28 
in changes in the number or demographic character of residents, businesses, and the business 29 
district. Changes in multi-modal access and circulation, drive-through traffic, linkages to 30 
community facilities and services, transportation mobility and level of service for all modes, 31 
aesthetics, noise and vibration, and neighborhood quality of life and safety also will be 32 
discussed. Potential barriers, isolation, and enhancements to social interaction, including 33 
changes that would remove or alter social relationships and patterns or cultural institutions, will 34 
be analyzed. Quantifiable attributes (i.e., displacements and traffic/access changes) marking 35 
these changes will be presented in tabular format.  36 


5.2 Indirect Impacts 37 


The analysis of potential indirect effects of social resources, community facilities, and 38 
neighborhoods will assess if the project could result in indirect impacts. Indirect impacts are 39 
potential effects that would be caused by the project alternatives at a later time or farther 40 
distance but are still reasonably foreseeable. The project may have the potential to encourage 41 
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redevelopment in station areas, which would be separate projects that would go through their 1 
own environmental review. Local comprehensive plan policies and zoning would guide the types 2 
of development that could occur in a given location through the redevelopment actions of others, 3 
but a major transportation infrastructure investment could affect such plans and zoning decisions 4 
over time. The project may encourage the completion of missing transportation links, such as 5 
bicycle facilities, sidewalks, or trails, which may not be a direct action of the project, but could be 6 
implemented by others to support the project. These improvements could occur independently, 7 
and have the potential to affect adjacent neighborhoods as an indirect effect of the project. The 8 
analysis of indirect effects due to transit-oriented development will be coordinated with the 9 
analysis of land use and economic conditions, and the analysis of future transportation or 10 
mobility projects linking to the light rail facility will be coordinated with the transportation analysis. 11 


5.3 Cumulative Impacts 12 


The cumulative effects analysis will include trends related to social resources, community 13 
facilities, and neighborhoods and reviewing available information about past, present, and future 14 
projects to determine the potential for cumulative effects. This includes other transportation or 15 
infrastructure projects or other planned or pending land use actions or developments in the study 16 
area, focusing on those that may occur with or without the project.    17 


5.4 Potential Environmental Justice Impacts 18 


A separate methodology memorandum addresses the environmental justice analysis and details 19 
of that analysis will be provided in the EIS. However, depending on the agreed EIS outline with 20 
FTA, a summary of the environmental justice analysis may be included in the EIS’s Social 21 
Resources, Community Facilities, and Neighborhoods section. 22 


Sound Transit partnered with the City of Seattle to develop a Racial Equity Toolkit (RET) to 23 
support Sound Transit’s environmental justice analysis and the City’s Race and Social Justice 24 
Initiative. The Social Resources, Community Facilities, and Neighborhoods section of the EIS will 25 
incorporate analysis from the RET and discuss potential benefits and/or burdens from operation 26 
and construction of the project within specific neighborhoods.   27 


6 MITIGATION MEASURES 28 


Potential social resources, community facilities, and neighborhood impacts will be controlled 29 
through project planning, design, and the application of required best management practices 30 
(BMPs) during construction and operation. Measures to avoid and minimize potential impacts of 31 
the alternatives will be incorporated as appropriate.  Where impacts cannot be avoided or 32 
minimized, mitigation measures will be developed. Applicable mitigation for neighborhood 33 
impacts, such as measures addressing traffic congestion and parking loss, noise and vibration, 34 
changes in land use, and visual or physical intrusion identified in other EIS sections will be 35 
referenced. 36 


7 PROPOSED FIGURES, MAPS, OR DATABASES 37 


The maps included in the Social Resources, Community Facilities, and Neighborhoods section of 38 
the EIS will be of the build alternatives and the boundaries of adjacent neighborhoods, 39 
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transportation network and linkages, public housing, and community facilities within the study 1 
area.  2 


8 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 3 


Data gathered on social impacts will be used in the Environmental Justice analysis. 4 


 5 


9 DOCUMENTATION 6 


For this resource, the following documentation will be developed: 7 


• An EIS section 8 
• A technical appendix with supplemental information (if required) 9 
 10 
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1 INTRODUCTION 1 


This Transportation Methodology Report for the West Seattle and Ballard Link Extensions 2 
(WSBLE) Environmental Impact Statement (EIS) describes the methods that will be used to 3 
analyze project effects on local, corridor, and regional transportation system elements. The 4 
analysis results will be documented in the Transportation chapter of the EIS and the 5 
Transportation Technical Report appendix. 6 


The intent of the Transportation Technical Report is to inform the public about the potential 7 
transportation effects of the project alternatives, provide an appropriate level of analysis to make 8 
informed decisions, and identify areas in which mitigation might be necessary to reduce 9 
potential project impacts. With the WSBLE, the environmental analysis will proceed in parallel to 10 
a variety of other project development efforts, including but not limited to further refinement of 11 
the project alternatives, including conceptual construction plans, as part of concept design; 12 
refinement of the transit integration plans between the relevant transit agencies; and station 13 
area planning to integrate the project within the surrounding community. These efforts provide 14 
additional opportunities for collaboration between Sound Transit, partner agencies, and the 15 
community. 16 


This transportation analysis will identify and evaluate the project alternatives’ potential impacts 17 
for the following transportation elements during both operations and construction: 18 


• Regional transportation, including vehicle miles of travel, vehicle hours of travel, vehicle 19 
hours of delay, and mode share 20 


• Transit services, including regional and local services, corridor and station ridership, and 21 
transit operations 22 


• Arterial and local street system, including corridor analysis, intersection level of service 23 
(LOS), property access and local traffic circulation 24 


• Parking, including the loss of parking due to the alignments and potential hide-and-ride 25 
parking impacts near stations  26 


• Non-motorized facilities (bicycle and pedestrian) around stations and on major bicycle or 27 
pedestrian trails affected by the alignment(s) 28 


• Safety (all modes) 29 


• Navigation of navigable waterways and airport airspace  30 


• Freight (truck, rail, and water)31 











West Seattle and Ballard Link Extensions 


Page 2-1 | AE 0036-17 | Transportation Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


2 GUIDING REGULATIONS, PLANS, AND/OR POLICIES 1 


In addition to the relevant regulations, plans, and policies considered in all environmental 2 
analyses, the transportation analysis will be guided by the following laws and regulations: 3 


• Code of Federal Regulations (CFR) 23 Part 450 (implementing United States Code 23 4 
Section 111, which requires the U.S. Secretary of Transportation to approve access 5 
revisions to the Interstate System) 6 


• CFR 23 Part 710 (Right-of-Way Regulations for Federally Assisted Transportation 7 
Programs) 8 


• City of Seattle Director’s Rules 9 


•  “Seattle Streets Illustrated,” online Right-of-Way Improvements Manual (City of Seattle 10 
2017a) 11 


Analysis of local transportation impacts will also be guided by the policy direction established in 12 
the numerous plans and policy documents adopted within the project corridor, including the 13 
following: 14 


• 2016 Washington State Public Transportation Plan (Washington State Department of 15 
Transportation [WSDOT] 2016a) 16 


• WSDOT Development Services Manual (M3007; last updated 2016) 17 


• WSDOT Design Manual (M22-01; last updated 2017) 18 


• The Regional Transportation Plan – 2018 (Puget Sound Regional Council [PSRC] 2018) 19 


• King County Metro Strategic Plan for Public Transportation 2011–2021 (King County Metro 20 
2015) 21 


• 2016 King County Comprehensive Plan (2017) 22 


• City of Seattle Comprehensive Plan: Toward a Sustainable Seattle 2015-2035 (City of 23 
Seattle 2017b) 24 


• Transit Master Plan (City of Seattle 2016) 25 


• City of Seattle, Washington, 2018-2023 Proposed Capital Improvement Program (2017c) 26 


• Northwest Seaport Alliance Strategic Business Plan (2015) 27 


• Port of Seattle 2018 – 2022 Long Range Plan (Port of Seattle 2017)  28 
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• Port of Seattle Container Terminal Access Study (Heffron Transportation, Inc., 2003) 1 


• Port of Seattle Container Terminal Access Study (CTAS) Throughput, Rail, and Truck 2 
Volumes for Growth Scenarios for Sensitivity Analysis (Heffron Transportation, Inc., 2015) 3 


• City of Seattle Freight Master Plan (2016) 4 


• Port of Seattle Capital Investment Plan (2019-2023)5 
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3 DATA NEEDS AND SOURCES 1 


A variety of data will be assembled to analyze the transportation-related effects of the project 2 
alternatives within the study areas defined in Section 4. These data sets will include the 3 
following: 4 


• Existing AM and PM peak hour turning-movement counts for intersections identified per 5 
Section 4.3, Arterials and Local Streets. Counts for the existing conditions year will be 6 
collected from the local and state agencies (City of Seattle and King County) if available. For 7 
locations that do not have counts available or where available data do not include the 8 
necessary information to conduct the analysis, new counts will be taken for 2 hours during 9 
the AM and PM peak periods. The new counts will include automobiles, trucks, buses, 10 
pedestrians, and bicyclists. All peak hour turning-movement counts will be factored to the 11 
existing conditions analysis year (2019) using available historical data trends. At non-12 
intersection areas (if any), such as mid-block U-turn locations or mid-block pedestrian 13 
crossing locations, a short-duration vehicle count (“short-count”), which is typically 30 14 
minutes or less, will be collected during the AM and/or PM peak periods to understand the 15 
impacts of any proposed traffic circulation changes with the project alternatives.  16 


• Daily traffic counts in the study area, as available, will be collected from local jurisdictions. 17 
These counts will be factored to the existing conditions analysis year. 18 


• Physical characteristics of the existing street system will be noted, including functional use, 19 
lane geometry, traffic signal timing and phasing patterns, and other parameters necessary to 20 
conduct traffic operations analysis (such as the proximity of bus stops, speed limits, transit 21 
signal priority, and presence of public and restricted on-street parking). Where available, 22 
these data will be obtained from local agencies and will be field-verified as appropriate.  23 


• On- and off-street public parking supply, existing parking restrictions, and weekday public 24 
parking utilization survey data will be obtained from the City of Seattle and the Port of 25 
Seattle, and augmented by field visits where appropriate.  26 


• Pedestrian and bicycle volumes in the study area will be collected from local jurisdictions as 27 
available. Where data are not available for areas of high pedestrian and bicycle activity in 28 
the study area (including station areas, activity centers, and major non-motorized facilities 29 
such as regional trails), AM and PM pedestrian and bicycle volumes will be collected. The 30 
data collection effort will cover the intersections identified per Section 4.3, Arterials and 31 
Local Streets. 32 


• Existing and planned pedestrian and bicycle facilities in each station area will be inventoried 33 
by either field visits or available information from agencies (such as geographic information 34 
system [GIS] data). The pedestrian and bicycle facility assessment will be based on the 35 
actual road and pathway networks rather than a radius buffer. This inventory will include 36 
identification of school walk routes and any barriers to pedestrian or bicycle travel within 37 
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each station area. The general sidewalk condition immediately surrounding station areas will 1 
be qualitatively assessed. 2 


• Existing and planned transit route information in the study area will be obtained from the 3 
local and regional transit agencies and compiled. This task will include information on 4 
selected routes that serve the project corridor. The bus route information will include service 5 
areas, hours of service (including schedule/frequency), reliability, and passenger load. 6 
Passenger load information will be collected at selected screenline locations. Transit 7 
reliability information will be collected for selected routes at key destinations that serve the 8 
project corridor. Planned information includes the project Transit Integration Study, which 9 
incorporates detailed service information along the project corridor. 10 


• Collision data for the most recent 3-year period will be obtained for the study area 11 
intersections (signalized and unsignalized). Collision data for roadway segments (between 12 
intersections) will be collected where at-grade or elevated light rail alternatives are running 13 
within or immediately adjacent to a roadway. These data will be collected from local and 14 
state agencies. 15 


• Existing truck routes, over-dimension routes, and any truck restrictions will be identified. 16 


• Existing freight rail, facilities, and operational information will be collected as available from 17 
BNSF Railway, Union Pacific, and private businesses 18 


• Navigation Impact Reports are being developed separately for the Duwamish and Salmon 19 
Bay crossings and will be used for navigable waterways analysis. 20 


• Obstruction Evaluation/Airport Airspace Analysis is being developed separately for the 21 
Duwamish Waterway crossing. 22 


• Local, regional, and state agency capital and/or transportation improvement plans 23 
(CIPs/TIPs) or transportation facilities plans, and other planned improvements in proximity to 24 
a light rail alignment or station area will be reviewed and summarized. This effort will include 25 
identification of all “committed” improvements assumed for the No Build Alternative.26 
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4 STUDY AREA AND AREA OF EFFECT 1 


The general study area for the transportation analysis is 0.5 mile from the project alternatives 2 
except where noted in this section.  3 


4.1 Regional 4 


Analysis of systemwide traffic impacts will address the project alternatives’ regional effects 5 
within PSRC and Sound Transit’s district boundaries and the project-specific study area 6 
(Figure 4-1). The area of effect is expected to be the same as the study area.  7 


4.2 Transit 8 


The transit analysis will be conducted for the transit services included in the transit integration 9 
plan developed by Sound Transit and King County Metro. The extent of this analysis would only 10 
be within the general study area and at the project’s screenlines. For more geographically 11 
dispersed transit measures, the study area expands to encompass the relevant regional transit 12 
system.  13 


4.3 Arterials and Local Streets 14 


The arterial and local street analysis will focus on locations where traffic circulation, access, and 15 
operations are most likely to be affected by the light rail alternatives. The specific intersections 16 
to be studied will vary by time period and relationship to the project, as described further in this 17 
section. 18 


4.3.1 PM Peak Hour Analysis 19 


A preliminary set of 66 study intersections (Figure 4-2a through 4-2d and Table 4-2) have been 20 
identified for quantitative PM peak operational analysis under the existing (2019) and future 21 
(2032 and 2042) No Build conditions based on their proximity to station areas and other 22 
locations where the project may result in long-term changes to traffic operations. Intersections 23 
may be added if they meet the criteria in Table 4-1. The list of intersections to be studied will be 24 
reviewed and finalized in consultation with partner agencies following the Sound Transit Board’s 25 
identification of alternatives for inclusion in the Draft EIS.  26 


A subset of this preliminary set of intersections will be assessed for the 2042 build and 2032 27 
build (Interim Terminus) conditions, following on the results of the screening process detailed in 28 
Table 4-1. Intersections that meet at least one of these criteria will undergo additional analysis 29 
under the build conditions. Failure to meet any of the criteria indicates that an intersection is not 30 
likely to be substantially affected by the project, and it will not be analyzed beyond the existing 31 
and No Build conditions. 32 
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 1 


Figure 4-1. West Seattle and Ballard Link Extensions Representative Project2 


3 
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1 
Figure 4-2a. Intersections to be Studied – West Seattle/Duwamish 2 
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1 
Figure 4-2b. Intersections to be Studied – SODO and International District 2 


3 
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1 
Figure 4-2c. Intersections to be Studied - Downtown 2 


3 
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1 
Figure 4-2d. Intersections to be Studied – Interbay/Ballard 2 


  3 
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Table 4-1. Intersection Analysis Screening Process 


Parameter Threshold Value Description 


Critical Volumes 5% Travel forecasting indicates that the total volume 
for any movement between the build 
alternatives and the No Build condition would 
exceed the threshold value. 


Change in 
Nonmotorized 
Volumes 


A 100% increase or 
greater at intersections 
with less than 100 total 
pedestrians in the peak 
hour and with total 
pedestrian volumes 
greater than 5% of the 
total entering vehicle 
volumes at the 
intersection 


The pedestrian and bicycle volume increase 
over the No Build conditions where it is likely the 
number of activated pedestrian phases would 
noticeably increase or have additional conflicts 
with turning traffic. Intersections with over 100 
pedestrians during the peak hour are likely to 
already exhibit pedestrian walk phases during 
most, if not all, signal phases and have conflicts 
with turning traffic. Additional pedestrian activity 
would have less impact on the existing 
conditions. Intersections with pedestrian 
volumes less than 5% of the total entering 
vehicular volume during the peak hour typically 
serve all signal phases and would not incur 
additional delay with more pedestrian 
activations. 


Change in 
Intersection 
Geometry 


Changes in the 
number of lanes 
(and/or designation)  


Changes in intersection geometry resulting in 
the addition or deletion of a lane in any 
approach would change the capacity of the 
intersection and could affect LOS. 


Change in 
Intersection Control 


Traffic signal 
installation/modification 


The addition of a traffic control device, such as a 
signal, or signal phasing that would affect the 
capacity for some traffic movements and could 
change the overall LOS. 


Crosswalk Lengths  Increased crossing 
distance 


Green traffic signal time would be extended, and 
pedestrian clearances would be longer. 


Intersection Level of 
Service 


Intersection operates 
at or below LOS E or 
within 10% of LOS E 


Locations meeting the threshold criterion with 
the No Build Alternative would be analyzed in 
the build condition.  


 1 


  2 
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Table 4-2. PM Peak Hour Study Intersection (Preliminary) 1 
1. 44th Avenue SW/SW Alaska Street 2. California Avenue SW/SW Alaska 


Street 


3. 42nd Avenue SW/SW Alaska Street 4. 42nd Avenue SW/SW Oregon Street 


5. Fauntleroy Way SW/SW Avalon Way 6. 35th Avenue SW/SW Avalon Way 


7. Delridge Way SW/SW Genesee Street 8. Delridge Way SW/SW Dakota Street 


9. Delridge Way SW/SW Andover Street 10. Fourth Avenue S/S Spokane Street 


11. Fourth Avenue S/Lander Street 12. Sixth Avenue S/Lander Street 


13. Fourth Avenue S/S Atlantic 
Street/SR 519 


14. Fourth Avenue S/S Royal Brougham 
Way 


15. Sixth Avenue S/S Royal Brougham Way 16. Fourth Avenue S/Seattle Boulevard S 


17. Fifth Avenue S/Mid-Block Crossing south 
of S Weller Street 


18. Fourth Avenue S/Weller Street Bridge 


19. Fifth Avenue S/S Weller Street 20. Fifth Avenue S/S King Street 


21. Fourth Avenue S/S Jackson Street 22. Fifth Avenue S/S Jackson Street 


23. Fourth Avenue S/Marion Street 24. Fifth Avenue S/Marion Street 


25. Fourth Avenue S/Madison Street 26. Fifth Avenue S/Madison Street 


27. Fifth Avenue S/Spring Street 28. Sixth Avenue S/Spring Street 


29. Fifth Avenue/Pike Street 30. Sixth Avenue/Pike Street 


31. Fifth Avenue/Pine Street 32. Sixth Avenue/Pine Street 


33. Fifth Avenue/Olive Way 34. Sixth Avenue/Olive Way 


35. Westlake Avenue/Blanchard Street  36. Ninth Avenue N/Denny Way 


37. Westlake Avenue N/Denny Way 38. Terry Avenue N/Denny Way  


39. Westlake Avenue N/John Street  40. Terry Avenue N/John Street 


41. Westlake Avenue N/Thomas Street  42. 6th Avenue N/Harrison Street  


43. Aurora Avenue N (SR 99)/Harrison 
Street  


44. Queen Anne Avenue/Republican Street 


45. First Avenue N/Republican Street 46. Dexter Avenue N/Republican Street  


47. Queen Anne Avenue N/Mercer Street  48. First Avenue N/ Mercer Street  


49. Fifth Avenue N/Mercer Street  50. Taylor Avenue N/Mercer Street  


51. Elliott Avenue N/W Mercer Place 52. Elliott Avenue W/W Galer Street 
Flyover/Magnolia Bridge Ramp 


53. Alaskan Way W/W Galer Street 54.  17th Avenue W/Dravus Street  


55. 15th Avenue W Southbound Ramps/W 
Dravus Street 


56. 15th Avenue W Northbound Ramps/W 
Dravus Street 


57. 15th Avenue W/W Bertona Street  58. 15th Avenue W/NW Leary Way 


59. 15th Avenue W/NW 54th Street 60. 17th Avenue NW/NW Market Street 


61. 15th Avenue W/NW Market Street 62. 14th Avenue NW/NW Market Street 


63. Chelan Ave SW & SW Spokane St 64. SW Spokane St & W Marginal 
Way/Terminal 5 


65. E Marginal Way & S Spokane St 66. SW Spokane St & 11th Ave SW 
 2 







West Seattle and Ballard Link Extensions 


Page 4-9 | AE 0036-17 | Transportation Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


4.3.2 AM Traffic Analysis 1 


Quantitative analysis for the AM period will also be conducted at intersections within the study 2 
area in the following situations: 3 


a) Traffic counts or travel demand forecast modeling indicate the total intersection volume 4 
in the AM peak is higher than the PM peak volume, and 5 


b) Any one of the criteria in Table 4-1 are met 6 


If the AM peak has lower volumes than the PM peak, then the PM analysis will present an 7 
adequately conservative assessment of project impacts and an AM quantitative analysis will not 8 
be performed. Final confirmation of intersections to be studied will be documented in updates to 9 
this report and coordinated with agencies. 10 


4.3.3 Construction Period Traffic Analysis 11 


Roadways and intersections within the project study area that are likely to be substantially 12 
affected by construction-related operational changes will also be analyzed quantitatively.  13 


Traffic forecasts will be prepared for minor arterials or greater that have long-term (1-year or 14 
longer) lane closures to determine potential traffic diversion from the project impact, including 15 
construction-related truck traffic. Intersections coincident with principal or minor arterial roadway 16 
segments will be analyzed further using Synchro software to determine the degree of impact to 17 
LOS if they are forecasted to have the following: 18 


a) A volume to capacity (v/c) ratio of 0.9 or higher under the construction condition, and  19 


b) A v/c ratio increase of 10% or more from the construction impact 20 
 21 
In areas where this screening process results in potential redundancies, such as multiple 22 
construction phases or closely-spaced intersections, the construction phase or intersection with 23 
the potential for highest impact will be selected for analysis. Locations will be reviewed and 24 
finalized in consultation with partner agencies. 25 


In addition to the construction period traffic analysis, construction impacts will be identified for all 26 
other modes and elements included in this report. That information is described further in 27 
Section 7. 28 


4.4 Parking 29 


The study area and area of effect for parking will generally be limited to one block on either side 30 
of the above-grade light rail alignment and within 0.25-mile walking distance of stations where 31 
unrestricted parking exists that could accommodate hide-and-ride use. Parking utilization will 32 
not be studied for station areas in the downtown and urban centers where all parking has time 33 
restrictions; however, changes to parking supply will be documented wherever they occur. 34 
Within the affected areas, on- and off-street public parking supply, existing parking restrictions, 35 
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and weekday parking utilization survey data will be collected. In addition, parking within 1 
designated industrial areas where truck parking can be legally accommodated will be identified. 2 


Data will be collected by parking type (e.g., time-limited parking, free parking, loading zone, or 3 
private) and location (e.g., block face). Where available, data from local agencies will be used to 4 
populate data inventories near the light rail alignments and station locations. Where data are not 5 
available from local agencies, data will be collected through field surveys. Data will include a 6 
space occupancy count by block face or lot taken once during weekday mid-morning or mid-7 
afternoon hours. This time period represents typical conditions for peak commute-oriented 8 
parking demand.  9 


4.5 Non-motorized 10 


The study area and area of effect for non-motorized facilities will be within 0.5 mile of each 11 
station for pedestrian facilities and within 1.0 mile of each station for bicycle facilities as 12 
measured along the network.  13 


4.6 Safety 14 


The study area of the safety analysis will match the study defined for the particular mode being 15 
analyzed. For example, general traffic safety and pedestrian safety will be assessed within 16 
0.5 mile of the alignment and stations, in locations where the project may have effects on safety, 17 
while bicycle safety will be assessed within a 1-mile radius in locations where potential project 18 
effects are anticipated. 19 


4.7 Navigation  20 


The study area for navigable waterways will be based on the study area established for the 21 
Navigation Impact Report. The area of effect is expected to be from the Ballard Locks to Lake 22 
Washington for Salmon Bay and from Elliott Bay to mile 5 of the Duwamish Waterway for the 23 
Duwamish Waterway. 24 


The study area for airspace navigation impacts will be defined by the requirements of the 25 
Federal Aviation Administration Obstruction Evaluation/Airport Airspace Analysis. 26 


4.8 Freight 27 


The study area for truck freight will be the same or similar to that for regional and local 28 
roadways, with the focus on major and minor truck streets, intermodal highway and seaport 29 
connectors, and first/last mile connectors where necessary. A selection of intersections along 30 
these facilities will be identified for detailed operational analysis depending on the level of 31 
impact from the project alternatives; these intersections will be identified using the methodology 32 
described in Section 4.3. 33 
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The study area for rail freight will include tracks, yards, access points, and associated rail freight 1 
infrastructure affected by the alignments within the general 0.5-mile study area buffer. The study 2 
area for water-based freight will be similar to or the same as that for navigable waterways, 3 
including terminals, marinas, and associated water freight infrastructure. The area of effect is 4 
expected to be the same as the study area.5 
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5 ANALYSIS ASSUMPTIONS AND TOOLS 1 


5.1 Transportation Analysis Years and Period 2 


Based on the project’s schedule and available traffic forecasting data, the transportation 3 
analysis will focus on four distinct years: 4 


• Existing conditions. Reflects land use, roadway, and transit network conditions for the year 5 
2019. 6 


• Construction periods – 2027 and 2032.  These are the proposed construction analysis years 7 
to account for the West Seattle to Downtown Seattle project (year 2027) and the Downtown 8 
Seattle Transit Tunnel to Ballard project (year 2032). The 2032 construction analysis year 9 
assumes West Seattle to Downtown in operation. Quantitative analysis will be completed 10 
under the conditions described in Section 4.3.3.  11 


• Interim Build condition – 2032. This condition will analyze light rail service between West 12 
Seattle and an interim terminus in the South of Downtown (SODO) area. This condition will 13 
be based upon PSRC’s 2030 land use and roadway network assumptions, and a ridership 14 
forecast with the West Seattle Link Extension in service. 15 


• Future horizon year – 2042. This is the proposed horizon analysis year consistent with 16 
regional planning. This horizon year is consistent with Sound Transit long-range planning 17 
and assumes the full build of Sound Transit’s ST3 system, which is planned for completion 18 
by 2041. This horizon year would use the PSRC 2040 land uses factored to 2042 and 19 
roadway network assumptions.  20 


In the three future analysis years, the PM peak period (4 to 6 PM) will be evaluated and the 21 
analysis will focus on the peak hour within that period. This period is considered the timeframe 22 
when traffic impacts are the highest; therefore, the analysis will be of the worst-case traffic 23 
conditions. The AM peak hour (hour with highest volume between 7 and 9 AM) will be analyzed 24 
for the existing and future years under certain conditions (see Section 4.3.2).  25 


5.2 EIS Analysis Conditions 26 


5.2.1 Analysis Conditions 27 


The EIS analysis will be developed for the conditions listed in Table 5-1. The existing and No 28 
Build conditions will provide a point of comparison against the build (project alternatives) and 29 
construction conditions. This comparison determines project benefits and impacts based on the 30 
measures described in Section 7of this report.  31 
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Table 5-1. EIS Evaluated Conditions 


Condition 


Existing  
Year 
2019 


Construction 
Years a 


Future Year 


Notes 


Interim 
Year  
2032 


Horizon 
Year 
2042 


Existing X 
 


  
Includes land use, roadway, and 
transit network conditions for the 
year 2019. 


No Build  X X X 


Based on travel demand forecasts 
and an assumed list of 
constructed background projects 
and transit service modifications.  


Construction  X   


A quantitative and qualitative 
construction year analysis will be 
conducted based on an estimate 
of when construction would occur 
in the future. 


Build 
(Interim 
Terminus) 


  X  


Reflects the interim terminus 
condition in which the West 
Seattle line will end in SODO 
while construction of the new 
downtown tunnel is completed. 


Build 
(Project 
Alternatives) 


   X 
The horizon year condition 
assumes the full-length project is 
constructed and operating. 


a The construction analysis year is 2027 for West Seattle to Downtown Seattle and 2032 for Downtown Seattle to 
Ballard Link Extension, including the new tunnel. The 2032 construction analysis year assumes West Seattle to 
Downtown in operation. 


5.2.2 Background Project Identification 1 


The future year conditions will include state, regional, and local agency projects that are 2 
reasonably foreseeable, are in an officially adopted plan, and have either completed 3 
environmental review or are funded or permitted. These projects are assumed to be built and in-4 
place before the WSBLE project is completed. This list of background projects provides valuable 5 
insight into how the transportation system within and surrounding the project’s study area will 6 
change from existing conditions. These projects may directly affect transportation conditions, 7 
such as by altering travel patterns, affecting roadway operations and safety, and influencing 8 
non-motorized access and connections. The assumed background project list is included in 9 
Appendix A of this report. The sources for developing the background project list include the 10 
following: 11 
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• WSDOT Connecting Washington Package and Washington State Highway System Plan 1 
(WSDOT 2018) 2 


• PSRC Regional Transportation Plan 2018 (PSRC 2018) 3 


• Seattle Department of Transportation Move Seattle Strategic Plan 4 


• Sound Transit Sound Transit 2 (ST2) and ST3 Programs (Sound Transit 2008 2016) 5 


• King County Metro METRO CONNECTS Plan (King County Metro 2016) 6 


• Relevant local agency CIPs/TIPs  7 


• Port of Seattle Long-Range Plan (Port of Seattle 2017) 8 


• Seattle Pedestrian Master Plan (Seattle Department of Transportation [SDOT] 2017a) and 9 
Bicycle Master Plan (SDOT 2017b) 10 


• Port of Seattle Container Terminal Access Study (2003) 11 


• Port of Seattle Terminal 5 Environmental Impact Statement (2016) 12 


• Port of Seattle Duwamish Overnight Truck Parking Study (2018) 13 


City of Seattle Freight Master Plan (2016)Appendix B, Sound Transit 3 Modeling: Background 14 
Bus Network, documents the network assumptions for the regional transit system that are the 15 
basis of the WSBLE ridership forecasting. In addition to Sound Transit services, the document 16 
notes assumptions related to the King County METRO CONNECTS Plan that are included as 17 
part of the background network. Bus routing and service level assumptions in the WSBLE 18 
corridor will be reviewed as part of the transit integration coordination, and modifications may be 19 
made if it is determined better reflect planned operations and coordination of service in the 20 
corridor. 21 


5.3 Analysis Tools and Processes  22 


This section describes the analysis tools and modeling process that will be used to conduct the 23 
transportation analysis for the EIS. 24 


5.3.1 Travel Demand Forecasting Models and Process 25 


The transportation analysis will use the following regional travel demand models to support the 26 
assessment of future conditions: 27 


a) The Sound Transit Incremental Ridership Model, to produce transit ridership forecasts  28 
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b) A PSRC-based regional travel demand model, to calculate regional and project area 1 
traffic volume growth and other associated traffic metrics  2 


These models provide data included in the regional measures, transit system and local and 3 
arterial traffic operations analysis, as well as for a variety of other environmental analyses.  4 


While the transit ridership and travel demand models will be run independently of one another, 5 
they use many of the same data sources, including land use, costs and transit networks. Figure 6 
5-1 illustrates the relationship between the two demand models. The Sound Transit Incremental 7 
Ridership Model and the PSRC-based regional model formulation and refinements are 8 
discussed in more detail in Appendices C and D, respectively. 9 


 10 


 Figure 5-1. Sound Transit Ridership Forecasting Model and PSRC Based Regional Model 11 
Relationship 12 


 13 


Model Integration: 


Change in roadway 
congestion and 


vehicle/bus speeds 


Change in transit 
trips 


Adopted PSRC Regional 
Land Use Forecasts1 


ST Ridership 
Forecasting Model 


Regional PSRC Based 
Travel Demand Model 


Ridership 
Forecasts 


Local Traffic 
Operations 


(Synchro, HCS) 


Regional and 
Corridor 


Performance 


Intersection 
Level of Service 


• Screenline 
volumes 


• Mode shares 
• VMT, VHT, 


VHD 


1 This model will be updated to reflect the latest adopted PSRC land use forecasts available at the 
beginning of the EIS process. It is assumed this will be PSRC’s “Land Use Vision version 2” land use 
scenario released in 2017. 
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5.3.1.1 Sound Transit Incremental Ridership Model 1 


The current version of the Sound Transit Incremental Ridership Model uses analytical ridership 2 
forecasting procedures developed over three decades of incremental methods applications. 3 
During this period, the methods have been subjected to substantial external review, including 4 
three independent expert review panels and four cycles of review by the FTA over the course of 5 
New Starts grant applications for Link light rail projects (FTA 2013). As previously noted, the 6 
Sound Transit and PSRC modeling procedures are the foundation of the transportation 7 
technical analysis and are interrelated and complementary. The Sound Transit ridership model 8 
uses data from the PSRC modeling process to establish measures of change in external 9 
factors, including population and economic growth, and highway congestion. For more detailed 10 
information about the Sound Transit Incremental Ridership Model, see Appendix D, Sound 11 
Transit’s Transit Ridership Forecasting Methodology Report.  12 


The current model version is 2016-based, using new land use data (LUV.2) consistent with the 13 
version implemented in the current PSRC planning activities, along with ORCA card tap and 14 
passenger count data within the general incremental modeling framework. The version of the 15 
model being used was updated using service levels and average weekday ridership counts from 16 
late September 2016 to late March 2017, reflecting data after the opening of the University Link 17 
(U-link) extension. The Sound Transit model will be used to produce rail and bus ridership 18 
forecasts for use in the EIS and will be part of a post-processing step to provide adjustments to 19 
the regional traffic model. 20 


Transit Ridership Forecasting Process 21 


The Sound Transit Incremental Ridership Model will be used to perform the transit ridership 22 
(bus and rail) forecasts for the future interim and horizon years of 2032 and 2042, respectively. 23 
The transit ridership output from this model is used to analyze transit impacts as well as provide 24 
information used to analyze the regional system, traffic and roadway conditions, station areas 25 
and non-motorized system. 26 


The existing transit system and future transit system, which includes the planned ST system 27 
and a reasonably foreseeable future bus network, will be documented through a transit 28 
integration plan developed with King County Metro. This transit integration plan will be used to 29 
code the transit services and networks for the No Build and build alternatives in the ridership 30 
model. The Sound Transit ridership model will then be run for the No Build and build alternatives 31 
to prepare transit forecasts for analysis in the EIS.  32 


For the 2042 horizon year, the Sound Transit ridership model is run to reflect low, base and high 33 
future ridership scenarios reflecting varying levels of land use growth and per-mile auto pricing, 34 
while maintaining a consistent transit network between the three scenarios. This is similar to 35 
how the ridership forecasts were prepared for Sound Transit 3 – The Regional Transit System 36 
Plan, where forecasts were presented as ranges rather than a single number (Sound Transit 37 
2016). Specifically, the assumptions are as follows: 38 
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• Low transit forecast scenario:  1 


– Land use change between 2016 and 2035.  2 


• Base transit forecast scenario:  3 


– Land use changes between 2016 and 2040. The Year 2040 land use forecast was used 4 
as an approximate of 2042. 5 


• High transit forecast scenario:  6 


– Land use changes between 2016 and 2045 (based on extrapolating 2016 to 2040 7 
growth factors for 5 years). 8 


– Per-mile pricing (7 cents per mile for peak and 2 cents per mile for off-peak) added to 9 
base 19-cent-per-mile auto operating costs (Sound Transit 2018). 10 


Automobile operating costs used in the Sound Transit ridership model take into account relevant 11 
tolls, driving costs and parking costs.  The high forecast scenario includes an additional per-mile 12 
driving fee similar to the assumptions in the PSRC travel demand model used for PSRC’s 13 
ongoing long-term planning work regarding congestion pricing.  14 


For the 2032 interim build year, the Sound Transit ridership model will produce one ridership 15 
forecast reflecting assumed land use changes between 2016 and 2030, with no additional per-16 
mile pricing assumptions.  17 


5.3.1.2 PSRC-Based Four-County Regional Travel Demand Model 18 


The regional traffic model that will be used in this analysis has been developed specifically for 19 
the four-county PSRC area as a refinement of the PSRC trip-based travel demand model. The 20 
model is rooted in the latest PSRC 4k model (V4.05, fall 2017) and includes enhancements to 21 
trip generation, trip distribution, and assignment methodologies to reflect conditions within the 22 
project corridor. Details related to these enhancements can be found in Appendix C of this 23 
report.  24 


The land use inputs used in the regional model, consistent with those used for the Sound 25 
Transit ridership model, are based on the PSRC 2017 Land Use Vision, Version 2 (LUV.2). The 26 
LUV.2 forecasts are used as control totals for all land use estimates within the region but land 27 
use distribution modifications have been made in the regional model based on specific data 28 
provided by PSRC jurisdictions (Seattle, Bellevue, Redmond, Tacoma, Issaquah, Tukwila, 29 
Federal Way, Kent, Des Moines, King County, and Snohomish County) that have used the 30 
regional model for other recent projects. In addition, the traffic forecasts will be reviewed with 31 
recent agency development projects, such as the Port of Seattle environmental documents 32 
listed in Section 5.2.2, to ensure the forecasts are reasonable. 33 


Regional Travel Demand Model Process 34 


Future No Build (Baseline) Travel Demand Conditions 35 


For the future No Build conditions, the regional traffic demand model will be run and trip tables 36 
assigned to networks by time of day. Growth rates derived from the model assignments will be 37 
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applied to the observed traffic volume counts to develop estimated future PM peak hour and 1 
daily traffic forecasts. 2 


Future Build Travel Demand Conditions  3 


The regional traffic demand model will be used to generate traffic volumes for the build 4 
conditions based on the integration of transit ridership forecasts developed for the project 5 
alternatives from the Sound Transit Incremental Ridership Model. The projected changes to 6 
transit demand associated with the project alternatives will be incorporated into the regional 7 
traffic demand model to reflect travel pattern and volume effects from changes in transit 8 
ridership from Sound Transit’s Incremental model to ensure consistency in the forecasts 9 
between the two models. This is accomplished by supplying future roadway congestion and 10 
vehicle speed information from the regional traffic model to the Sound Transit model to develop 11 
the future transit ridership forecasts. This process is illustrated on Figure 5-1. This process will 12 
only be used to produce traffic volumes for the build condition at the regional and corridor and 13 
sub-area system levels (e.g., vehicle miles of travel [VMT], vehicle hours of travel [VHT], vehicle 14 
hours of delay [VHD], and screenline data). 15 


To develop traffic volumes for the build condition used in the arterial and local level analysis 16 
(i.e., intersection analysis near stations), the traffic volumes developed for the No Build 17 
condition will be used as a base, with additional volumes added to reflect the vehicle traffic 18 
anticipated to be generated by the project. This is explained further in Section 7. 19 


5.3.1.3 Station Area Trip Generation 20 


Park-and-rides are not proposed at light rail transit stations for this project. However, trip 21 
generation at transit stations and other Sound Transit facilities will be developed for various 22 
modes of travel, including the following: 23 


• Auto trips – Drop-off/pick-up, and transportation network company trips (e.g., taxis and ride-24 
sharing companies) 25 


• Transit trips – Number of buses serving a station 26 


• Walk/bike trips – Bus transfers and walk to transit/bike to transit trips 27 


The trip generation estimates will be based on several sources. One consideration is the Sound 28 
Transit mode of access survey for the U-link light rail extension to be collected in spring 2019. 29 
The mode of access survey will collect data for the full length of the light rail line from University 30 
of Washington Station to Angle Lake Station. In addition, national data from such sources as the 31 
Bay Area Rapid Transit (BART) Station Profile Study (BART 2015) will be considered. The 32 
BART study is a comprehensive mode of access and egress survey of BART rail users in the 33 
San Francisco Bay area. Available research and data related to transportation network 34 
company trips to and from transit stations will also be considered. 35 
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Information on bus service for each station will be developed by Sound Transit and King County 1 
service planners as part of the project’s transit service integration plan, which relies on the 2 
METRO CONNECTS service vision, modified as needed to reflect the characteristics of each 3 
alternative. This plan includes changes in local transit circulation to and from the station area, 4 
which will be incorporated into the overall trip generation. 5 


The vehicle and non-motorized (pedestrian and bicycle) trips associated with the light rail station 6 
ridership forecasts for the alternative with the highest ridership at that station will be used for 7 
evaluating the station area effects. Exceptions may be made at locations where there are 8 
substantial differences between alternatives (e.g., one has bus transfer opportunities and one 9 
does not); in these cases, two different trip-generation scenarios may be developed at these 10 
locations. Trips will be assigned to the non-motorized and vehicular networks around the station 11 
locations based on existing and anticipated future circulation patterns. 12 


5.3.1.4 Construction Condition 13 


The effects of construction will be assessed both quantitatively and qualitatively (see 14 
Sections 7.2 through 7.11). Estimates of future roadway volumes under the construction period 15 
condition for the quantitative analyses will be estimated using the 2027 and 2032 No Build travel 16 
demand model (see Section 5.2). The No Build network will be modified to reflect construction 17 
period conditions, including additional truck activity, and reroutes and capacity-reducing 18 
rechannelizations with durations of greater than 1 year. See Section 4.3.3 for more details about 19 
the construction study area. 20 


5.3.2 Traffic Operations Analysis Tools 21 


The study area intersections listed in Section 4.3 will be assessed using Synchro software 22 
(version 10). Synchro is a traffic modeling program designed for analyzing intersection traffic 23 
operations and optimizing traffic signal timings. Synchro reports average vehicle delay, allowing 24 
calculation of LOS consistent with the Highway Capacity Manual (HCM) (Transportation 25 
Research Board 2016) definitions. Synchro also estimates average and 95th percentile queue 26 
lengths. In locations where queue analysis is required, SimTraffic will be used. 27 


5.3.3 Other Tools 28 


Mode-of-access tools including GIS-based software will be used to define the study areas 29 
described in Section 4. As existing travel behaviors continue to change and travel behaviors 30 
emerge that provide mobility options and choices for travelers, such as rideshare vehicles, 31 
additional analysis software and/or tools may be developed to provide support for evaluation 32 
measures related to these behaviors. 33 
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6 AFFECTED ENVIRONMENT 1 


The affected environment for transportation will document existing conditions in year 2019 for 2 
each element of the transportation system evaluated within the study area. These elements 3 
include Regional and Corridor Traffic, Transit, Arterials and Local Streets, Parking, Non-4 
motorized Facilities and Modes, Safety, Navigation, and Freight. Particular focus for these 5 
modes will be on transportation facilities in the vicinity of proposed transit stations because 6 
these will be the primary site-specific traffic generators.  7 


The detailed means for documenting the existing conditions for these transportation elements 8 
are discussed in the Environmental Impact section because the methods and measures to 9 
assess the existing conditions, No Build alternative, and project alternatives are largely the 10 
same. Existing conditions information will be both quantitative and qualitative and will be 11 
displayed both graphically and in a tabular format as appropriate. 12 
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7 TRANSPORTATION RESOURCE ANALYSIS AND 1 


MEASURES 2 


This section discusses the transportation analysis and measures that will be documented in the 3 
EIS to understand the Affected Environment and the direct impacts of the No Build and build 4 
alternatives. Direct impacts include measures to assess the long-term impacts as well as short-5 
term impacts during construction. This section also includes the analysis and measures used to 6 
determine Indirect and Cumulative Impacts on the transportation system.  7 


7.1 Assessment Methods and Analysis Thresholds 8 


The analysis and measures in this section are presented by the specific transportation resource 9 
that will be documented in the Transportation chapter and Transportation Technical Report of 10 
the EIS. The transportation analysis presented in these documents will be performed at three 11 
assessment levels, depending on resource: regional, corridor and sub-area, and local.  12 


Regional measures are defined as within the project area and beyond and are considered 13 
region-wide (e.g., King County or beyond). Measures at the corridor and sub-area level are 14 
intended to provide information for the project area or a specific segment within it. Measures at 15 
the local level would provide information specific to a certain location, transit route or 16 
transportation facility. Table 7-1 summarizes the transportation analysis measures; the following 17 
sections of provide more detail on individual modes. 18 


Table 7-1. Transportation Measures by Transportation Resource  19 


Transportation 
Resource 


Assessment Level Measures 


Regional and Corridor 
Traffic 


Regional Growth rate, VMT, VHT, VHD 


Corridor and sub-area 
Growth rate, vehicle volumes, v/c ratio/LOS, 
person trips, mode share 


Transit 
Regional 


System-wide annual and daily transit trips and 
boardings, total annual and daily light rail 
boardings, transit travel-shed 


Corridor and sub-area 
Project boardings, station and station area 
boardings and alightings  


Local 
Coverage, frequency, span, passenger load, 
reliability, stop and layover modifications, 
transfers, route performance 
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Transportation 
Resource 


Assessment Level Measures 


Arterials and Local 
Streets 


Local 


Access and local circulation, intersection LOS, 
and queue lengths 


Parking  Parking impact near stations and elevated and 
at-grade guideways. Includes spaces removed, 
current parking supply and restrictions, 
estimated parking demand, and assessment of 
drop-off/pick-up areas needs based on 
estimated forecasts 


Non-motorized Facilities 
and Modes 


Pedestrian and bicycle access, circulation and 
facility gaps surrounding stations, barriers, 
Americans with Disabilities Act accessibility, 
school walk route impacts, pedestrian LOS and 
bicycle parking at stations 


Safety Historical intersection and roadway collision 
type and frequency; safety assessment of 
project effects on all modes 


Navigation Impact to waterway navigation and an 
Obstruction Evaluation/Airport Airspace 
Analysis 


Impact to navigable airspace for nearby 
airports 


Freight Impact of the alignment on freight terminals, 
access, delays, routing, marine waterways, rail 
facilities, business loading zones and access, 
and truck parking 


Construction Quantitative and qualitative assessment of 
impacts to traffic operations, circulation and 
access, transit operations, property access, 
non-motorized travel, parking supply, freight, 
and marine navigation (if applicable) 
associated with transportation facility closures; 
include estimation of construction-related 
traffic, truck routes, and staging areas 


 1 


Measures for assessing these transportation elements, discussed in the following sections, will 2 
be both quantitative and qualitative, and results will be displayed both graphically and in tabular 3 
format as appropriate.  4 
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7.2 Regional and Corridor Traffic 1 


7.2.1 Operations 2 


7.2.1.1 Regional Traffic 3 


Evaluation Measures  4 


Information from the regional model developed for this study will be the key data source for this 5 
analysis. The following types of data will be produced for interim year 2032 and horizon year 6 
2042 to analyze the effect of project alternatives on regional or system-wide traffic 7 
characteristics: 8 


• Growth rate – the annual growth rate for vehicle traffic in the region 9 


• VMT – Total average daily vehicle miles traveled on the regional roadway system 10 


• VHT – Total average daily vehicle hours traveled on the regional roadway system 11 


• VHD – Total average daily vehicle hours of delay on the regional roadway system, which 12 
indicates the total level of congestion 13 


Evaluation Approach  14 


Information from the regional model will be used to generate the long-term-condition VMT, VHT, 15 
and VHD data for the No Build Alternative and build alternative(s). This model will be run in an 16 
iterative process with the Sound Transit Incremental Ridership Model, with roadway traffic 17 
volumes reflecting changes in transit ridership as described in Section 5.3.1. Matrices of vehicle 18 
trips and travel times on an origin-destination pair level from the model will be used to quantify 19 
estimated VHT, and matrices of vehicle trips and hours of delay per trip will be used to quantify 20 
the impact of project alternatives on VHD.  21 


Short-term changes in regional traffic during construction will not be assessed unless there are 22 
direct construction impacts on a regional facility, such as state highways. 23 


7.2.1.2 Corridor Traffic 24 


Evaluation Measures 25 


• Growth rate — Vehicle traffic demand within the WSBLE project area will be forecasted and 26 
presented as an annual growth rate.  27 


Additional measures used to evaluate effects within a corridor and/or sub-area of the study area 28 
will be based on a screenline-level analysis for the PM peak hour. Screenlines are imaginary 29 
lines drawn across one or more roadways to compare aggregate changes in traffic conditions. 30 
The following data will be included for each screenline: 31 


• Vehicle volumes 32 


• Vehicle v/c ratio/LOS 33 
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• Person trips – The number of person trips across screenlines 1 


• Mode share – The proportion of vehicle and person trips at screenlines taken by transit (bus 2 
and rail) versus personal auto 3 


Evaluation Approach 4 


The analysis of traffic impacts in various segments of the corridor will involve comparing traffic 5 
conditions on the highway and local street system at selected screenlines for each alternative, 6 
with the exception of the growth rate measure, which is an area measure based on 7 
transportation analysis zones (TAZs) within the study area.  8 


The screenline comparisons will provide a snapshot of traffic operations along each corridor. A 9 
map and table will be used to present data at five screenline locations, as shown on Figure 7-1: 10 


• Screenline 1 – Duwamish Waterway Crossing (north-south) 11 
• Screenline 2 – Between S Lander Street and Holgate Street (east-west) 12 
• Screenline 3 – S Main Street (east-west) 13 
• Screenline 4 – Denny Way (east-west) 14 
• Screenline 5 – Salmon Bay Crossing (east-west) 15 


Information for each screenline will be generated from the project’s regional model and Sound 16 
Transit’s ridership model and will include PM peak hour and daily values.  The v/c ratio at the 17 
screenlines may be expressed as a generalized facility-based LOS. 18 


7.2.2 Construction 19 


Construction impacts will be qualitatively and quantitatively assessed to determine if the 20 
project’s construction would have any impact on the regional and corridor traffic measures.  21 


7.3 Transit 22 


7.3.1 Operations 23 


7.3.1.1 Regional Transit 24 


Evaluation Measures 25 


The following measures will be considered for assessing effects of the project on system-wide 26 
bus and rail transit for interim and horizon years 2032 and 2042: 27 


• Annual transit ridership (linked trips) 28 
• Daily transit ridership (linked trips) 29 
• Annual Link light rail boardings 30 
• Daily Link light rail boardings 31 
• Transit travel-shed 32 


33 
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•  1 


Figure 7-1. Screenline Locations 2 
  3 
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Evaluation Approach  1 


The Sound Transit ridership model will be used to produce system-wide linked trip and 2 
boardings estimates. The network will be coded to reflect the No Build and build alternatives, 3 
and then the model will be run to produce transit forecasts for each alternative. Ridership 4 
forecast results will be provided as direct outputs from the ridership model. See Appendix A for 5 
a list of projects assumed for the No Build conditions. 6 


Transit travel-shed will estimate the distance that a rider can travel from one or more points 7 
along the project alignment in a given length of time (e.g., 30 minutes). It may be accompanied 8 
by demographic data such as estimated housing and employment within that area served. 9 


7.3.1.2 Corridor Transit 10 


This section describes the corridor and sub-area analyses that will evaluate projected changes 11 
to transit services (light rail and bus) by the build alternatives. 12 


Evaluation Measures 13 


The following evaluation measures will be considered to understand the corridor and sub-area 14 
effects on transit service for interim year 2032 and horizon year 2042: 15 


• Project boardings (daily, AM peak, PM peak) 16 
• Station and station area boardings and alightings (daily, AM peak, PM peak) 17 


Evaluation Approach 18 


The Sound Transit incremental ridership model will be used to produce ridership data (in 19 
boardings) for the project. Ridership will be estimated for the AM peak, PM peak and daily 20 
periods. Corridor daily bus ridership will be estimated to represent the No Build conditions. 21 


AM peak, PM peak, and daily station boardings and alightings by alternative will be produced 22 
from the Sound Transit incremental ridership model. Each alternative will have a specific transit 23 
integration plan and parking capacity for drop-off/pick-up developed along with transit travel 24 
times (light rail and bus) within the WSBLE corridor and other key areas. 25 


7.3.1.3 Local Transit 26 


The transit quality of service assessment will analyze the expected project effects on the 27 
existing and future bus and light rail services within the WSBLE study area using both 28 
qualitative and quantitative information. The approach will follow the methodology and 29 
guidelines presented in the Transit Capacity and Quality of Service Manual (Transportation 30 
Research Board 2013), and supplemented with the King County Metro service standards and 31 
guidelines, where appropriate. Transit quality of service information will either be reported at the 32 
screenlines, or at station areas within the WSBLE study area. 33 
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Evaluation Measures 1 


The evaluation will document the transit service effects for existing conditions and No Build and 2 
build alternatives. This will include: 3 


 Service coverage and circulation 4 


 Transit LOS for:  5 


– Frequency 6 


– Span (daily hours of service) 7 


– Passenger load 8 


– Reliability 9 


 Temporary or permanent closures or relocations of stops and layover spaces 10 


 Transfer conditions (i.e., bus/rail, rail/rail) 11 


 Route performance, for key routes near affected station areas and where the alignments 12 
impact street operations 13 


Evaluation Approach  14 


Expected changes in transit service and routing with the build alternatives will be identified and 15 
compared to the transit service and routing under No Build conditions. These changes will also 16 
identify temporary or permanent changes to transit facilities and equipment (e.g., stops and 17 
stations, overhead caternary system (OCS), layover, and similar) and will be developed in 18 
conjunction with King County and Sound Transit service planners as part of the project’s transit 19 
integration plan.  20 


The comparison will focus on changes in transit coverage within the project study area and 21 
potential effects on speed and reliability (based on existing reliability information from the transit 22 
agencies, traffic operations results, and/or other traffic analysis data). Frequency will be 23 
reported at screenlines for the AM and PM peak hours. Span will be reported for transit lines 24 
crossing screenlines and serving proposed stations, for the weekday and weekend. Reliability 25 
will be reported by transit line, at screenlines, for the AM and PM peak hours. Passenger load 26 
data will be provided from the Sound Transit incremental ridership model and will be reported 27 
for the AM and PM peak hours, at screenlines (see Figure 7-1). Where applicable, results will be 28 
presented along with the LOS thresholds from King County Metro and the Transit Capacity and 29 
Quality of Service Manual to understand the changes with the project. 30 


7.3.2 Construction 31 


This analysis will evaluate the potential short-term impacts to regional, corridor and local transit 32 
together. Transit impacts during construction will be coordinated with Sections 7.2, Regional 33 
and Corridor Traffic; 7.4, Arterial and Local Street Traffic; and 7.6, Non-motorized Facilities and 34 
Modes. Construction impacts to transit will consider both the transit service and transit rider. 35 
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This assessment will evaluate the potential modifications to roadway capacity and operations 1 
during construction on transit service and the ability to access the system during construction. 2 
This would include construction activities that could require closure or relocation of transit stops.  3 


7.4 Arterial and Local Street Traffic 4 


7.4.1 Operations 5 


7.4.1.1 Property Access and Local Circulation 6 


This evaluation will assess permanent local area traffic circulation impacts including access to 7 
properties affected by the build alternatives. Refer to Section 7.4.2 for construction impacts to 8 
property access and local circulation.  9 


Evaluation Measures 10 


The evaluation will document any physical change to the traffic patterns and movements along 11 
with changes in property access. 12 


Evaluation Approach 13 


This assessment will include such factors as: 14 


• Effect of potential street closures on localized traffic movement 15 
• Loss of access (such as left turns) to and from driveways 16 
• Changes in property access 17 


7.4.1.2 Intersection Operations (including Station Area Traffic Analysis) 18 


Evaluation Measures 19 


Effects on intersection operations will be evaluated between the No Build and the project 20 
conditions based on the analysis years identified in Table 5-1. LOS measures the quality of 21 
traffic operations at an intersection. As described in Table 7-3, LOS ratings range from A to F. 22 
LOS A represents the lowest amount of delay and LOS F the highest amount of delay. Queue 23 
lengths will be reported at intersections that operate at or below (failing) the agency’s LOS 24 
threshold. 25 


Agency transportation goals and LOS standards are developed as part of each agency’s 26 
comprehensive planning efforts. Although agencies accept different levels of congestion, a 27 
delay-based intersection LOS analysis is typically conducted for impacts analyses and is 28 
proposed for this project. Delay is expressed in terms of average delay (in seconds) per vehicle 29 
as a result of the intersection operations.  30 


In the absence of an adopted City of Seattle LOS threshold policy for intersection operations, 31 
LOS E will be used as a guide to determine when coordination with the City of Seattle is 32 
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required to discuss project-related impacts on intersections. This threshold was selected in 1 
coordination with City of Seattle. 2 


Table 7-3. Level of Service Definitions for Signalized and Unsignalized Intersections 3 


LOS 


Average Control Delay  
(seconds per vehicle) 


Traffic Flow Characteristics 
Signalized 


Intersections 
Unsignalized 
Intersections 


A < 10 < 10 Virtually free flow; completely unimpeded. 


B > 10 and < 20 > 10 and < 15 Stable flow with slight delays; less freedom to 
maneuver. 


C > 20 and < 35 > 15 and < 25 Stable flow with delays; less freedom to 
maneuver. 


D > 35 and < 55 > 25 and < 35 High density but stable flow. 


E > 55 and < 80 > 35 and < 50 Operating conditions at or near capacity; 
unstable flow. 


F > 80 > 50 Forced flow; breakdown conditions. 


Source: Transportation Research Board (2016). 


Evaluation Approach  4 


Synchro (version 10.0) software will be used to determine the projected peak hour LOS for the 5 
analysis years identified in Table 5-1 at the intersections identified in Section 4.3. The HCM 6 
report from the Synchro software will be used to summarize average intersection delay, LOS, 7 
and v/c ratios (HCM 2010 6th Edition will be used unless unavailable for the configuration under 8 
study, in which case HCM 2000 will be used). The signalized intersections’ LOS will be defined 9 
in terms of average intersection delay. The LOS at an unsignalized intersection is also defined 10 
in terms of delay, but only for the worst operating movement, which is typically on the minor 11 
street (i.e., stop) approaches. For unsignalized intersections that are stop-controlled on each 12 
approach, the average intersection delay is reported. Vehicle queue lengths will be reported 13 
from Synchro for intersections adjacent to stations, intersections not meeting agency LOS 14 
standards or with direct physical project impacts, as agreed to with the relevant jurisdictions, to 15 
understand if the project alternatives extend vehicle queues beyond the storage length. 16 


Default assumption values for the analysis will be developed for intersections where actual 17 
values are not available. These will include assumptions with respect to saturation flow rates, 18 
geometry, traffic, and signalization conditions. Table 7-4 provides assumptions for existing and 19 
future year (No Build and build alternatives) input values and assumptions when data are not 20 
available.  21 


 22 
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Table 7-4. Default Synchro Parameters and Assumptions 1 


Arterial Intersection 
Parameter Existing Year 2019 Future Analysis Years 


Peak Hour Factor From count and for entire 
intersection; otherwise: 
If total entering vehicles ≥1000, 
0.92. 
If total entering vehicles <1000, 
0.90. 


Use 0.95 for all intersections except 
where existing peak hour factor (PHF) 
is greater than 0.95 or less than 0.70. 
Use existing PHF in cases where the 
PHF is greater than 0.95. 
If existing PHF is less than 0.70, then 
increase factor by 0.20. 


Conflicting Cyclists 
and Pedestrians per 
Hour 


From traffic count, otherwise 
assume 10 pedestrians/cyclists 
in both AM and PM periods. 


For the No Build Alternative, apply 
growth rate from adjacent street to 
existing volumes.  
For the build condition, add the 
number of pedestrians based on the 
station ridership and mode of access 
forecasts. 


Area Type “CDB” for areas within 
downtown Seattle. “Other” for all 
other locations within the study 
area. 


Same as existing. 


Ideal Saturation Flow 
(for all movements) 


1,900 vehicles per hour. Same as existing. 


Lane Utilization Default software assumptions 
unless data/engineering 
judgment suggests otherwise. 


Same as existing. 


Lane Width Existing lane widths. Assume 11 
feet if no information available. 


Same as existing, unless 
improvements proposed; then use 
agency standards/plans. 


Percent Heavy 
Vehicles 


From count, otherwise 3%. Same as existing. 


Percent Gradea Flat approach = 0%. 
Moderate Grade on approach = 
3%. 
Steep grade on approach = 6% 
or from field/elevation data. 


Same as existing. 


Parking Maneuvers 
per Hour 


Based on parking regulations. 
For less than 15-minute parking, 
assume 4 maneuvers per hour; 
otherwise, assume 1 maneuver 
per hour, unless 
data/information gathered or 
provided from agencies suggest 
otherwise. 


Same as existing. For new parking, 
assume existing assumptions for 
maneuvers based on parking 
durations. 
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Arterial Intersection 
Parameter Existing Year 2019 Future Analysis Years 


Bus Blockages Headway information provided 
by transit agencies. 


Use future service assumptions 
developed by King County Metro, 
Pierce Transit, and Sound Transit as 
part of the Transit Service Integration 
Plan. 


Intersection Signal 
Phasing and 
Coordination 


From agency signal phasing 
sheets or their existing analysis 
files. 


Signal timings for existing signals: 
same as existing. Signal timings for 
intersections constructed due to the 
project: ITE methodology. 
For timing adjustments: Left turns, if 
permitted in existing, will be examined 
for a protected phase based on LOS, 
access/geometry, safety, and agency 
guidance. 
For build: Any left-turn conflict with at-
grade light rail will include a separate 
lane and have protected phasing. Left 
turns will be restricted (or protected 
with a gate or similar treatment) at 
unsignalized intersections. For 
elevated light rail, mid-block left turns 
will be restricted. 


Intersection Signal 
Timing Optimization 
Limits 


Not applicable. Between 60 and maximum of 180 
seconds. 


Minimum Green Time Per signal timing cards. Based on pedestrian times (minimum 
of 7 seconds walk time and 3.5 feet 
per second for flashing don’t walk 
clearance). 
If no crosswalk: 10 seconds. 


Yellow and All Red 
Time 


Per signal timing cards. New signals: Yellow = 4 seconds, and 
All Red = 1 second. 


High-occupancy 
Vehicle (HOV) Lanes  


Lane Utilization Method.b Same as existing. 


Right Turn on Red Allow (unless signed otherwise). Same as existing. 


Right Turn Overlaps Per signal timing cards. Identify if used. 


Vehicle Queue 
Lengths 


Based on 25 feet per vehicle. Same as existing. 


Note: Delay-based LOS results will be reported from Synchro’s HCM 2000 Reports. 
a Percent grade assumed for at-grade intersections only. 
b This methodology assumes intersection lane designations will be coded exactly as shown in the field. 
Shared through (HOV) and right turn lanes will be coded as a general-purpose traffic lane because Synchro 
does not have a special method for HOV lane analysis. To account for lower HOV lane volumes, the lane 
utilization factors will be adjusted to reflect this condition.  
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7.4.2 Construction 1 


The assessment of construction-related transportation impacts on local and arterial streets will 2 
focus primarily on corridors near the light rail alignment or on streets that could be substantially 3 
affected by construction with any of the build alternatives. For the purposes of impact 4 
assessment on local and arterial streets, the construction phase considered to be most 5 
disruptive to traffic operations in the corridor will be the one assessed in the most detail. This 6 
phase will be identified in coordination with Sound Transit staff and staff from local jurisdictions, 7 
as appropriate. Depending on the agreement with local jurisdictions, a limited traffic analysis 8 
during the construction periods within the WSBLE study area would be considered based upon 9 
the thresholds described in Section 4.3.3. 10 


The construction analysis on local and arterial streets will consider the following: 11 


• Changes in roadway capacity, including potential lane closures, roadway modifications, 12 
areas of construction activity adjacent to travel lanes, or other reductions to capacity as a 13 
result of project construction activity 14 


• Identification of access and impacts from potential construction staging areas on roadway 15 
operations 16 


• Assessment of potential for traffic diversion related to road closures, and options for traffic 17 
detours 18 


• Estimation of construction truck traffic 19 


• Impacts on emergency services 20 


The analysis will be summarized in a tabular format to identify the following: 21 


• Impact location(s) 22 


• Street characteristics 23 


• Type of construction activity, including likely duration of impact to roadways (characterized 24 
as full or partial closures for short-term or long-term periods) on local and arterial roadways 25 


• Level of construction traffic (characterized as high, moderate, or low); high truck traffic is 26 
generally associated with major fill, excavation, and concrete work  27 


• Availability and identification of potential detour routes including ability to accommodate 28 
oversize loads if needed 29 


• Potential for detoured traffic to affect a residential neighborhood (This is characterized as 30 
high, medium, or low and is related to both potential for road closures and options for traffic 31 
detour.) 32 
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• Loss of on- and off-street public parking. (This may be characterized as “yes” for parking 1 
loss and “no” for no parking loss  2 


7.5 Parking 3 


Demand for parking by transit riders will likely vary depending on location throughout the study 4 
area, with relatively high demand at major stations near the northern and southern ends of the 5 
alignment (such as Alaska Junction, Avalon, Delridge, Ballard, and Interbay), with lower 6 
demand in the other areas of the project with limited parking supply (i.e., Downtown Seattle). 7 
While park-and-ride lots are not planned with this project, an assessment of drop-off/pick-up 8 
activity and informal parking near station areas will be conducted through analysis of existing 9 
mode-of-access survey information and data from Sound Transit for similar station areas. These 10 
data will be used to estimate the impact of driving and/or parking for stations along the corridor.  11 


7.5.1 Operations  12 


Evaluation Measure 13 


Analysis of the impacts of the project on existing on- and off-street public parking will consider 14 
roads where permanent facilities would be in the right of way and roadways around stations. 15 
The analysis will consider the loss of existing public on- and off-street parking supply and the 16 
potential for hide-and-ride parking. 17 


Evaluation Approach 18 


The evaluation of parking impacts will include an inventory of parking supply, types of 19 
restrictions, and utilization in locations where parking is anticipated to be affected by the project. 20 
The information will be compared to the changes the build alternatives would make in the 21 
parking supply and the potential for hide-and-ride parking. Survey data from Sound Transit 22 
related to station access via auto modes will be used to assess the impact these modes will 23 
have in and around station areas along the alignment.  24 


Along the alignment, the assessment of parking loss will be based on review of the inventory of 25 
parking supply and demand coupled with an evaluation of the conceptual drawings for each 26 
build alternative. Comparison between existing demand and the supply remaining after 27 
construction of each build alternative will form the basis for identifying parking loss associated 28 
with each alternative. This comparison will also consider that loss in relation to parking 29 
utilization and will facilitate the identification of possible mitigation strategies. The potential loss 30 
of existing parking spaces will be presented by both location and type. Off-street parking lots will 31 
be considered as additional supply for the loss of on-street parking in the analysis. The 32 
propensity of station areas to attract hide-and-ride parking will be analyzed based on ridership 33 
forecasts, parking restrictions, and potential walkshed to available on-street parking. 34 
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7.5.2 Construction 1 


The assessment of construction-related parking impacts will consider the following: 2 


• Changes in roadway parking restrictions 3 


• Impacts to on- and off-street public parking supply, including truck parking 4 


• Potential additional temporary loss of off-street parking due to construction staging, as well 5 
as construction worker parking 6 


7.6 Non-motorized Facilities and Modes 7 


7.6.1 Operations 8 


7.6.1.1 Evaluation Measures 9 


The non-motorized facility and modes will evaluate pedestrian and bicycle access, circulation 10 
and facility gaps surrounding stations, barriers, Americans with Disabilities Act accessibility, and 11 
school walk route impacts. The assessment of future non-motorized (pedestrian and bicycle) 12 
facilities will address the following issues: 13 


• Pedestrian access and circulation within 0.5 miles of the proposed station in relation to the 14 
forecasted ridership. 15 


• Direct (physical) effects on pedestrian and bicycle facilities along the alignment of each 16 
alternative. This would include identifying any barriers the build alternatives might create to 17 
non-motorized movements. 18 


• Identification of existing physical barriers for non-motorized (pedestrian and bicycle) 19 
movements accessing proposed stations.  20 


• Identification of currently missing and funded new sidewalk sections for city arterials within 21 
the study area.  22 


• Impacts on designated school walk routes. 23 


• Identification of deficiencies in the existing and funded regional bicycle paths and routes 24 
within 1.0 mile of proposed station locations, and a general quantification of how major 25 
multi-use trails/paths are used (i.e., by commuters or recreational users). 26 


• Bicycle parking needs 27 
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7.6.1.2 Evaluation Approach 1 


The evaluation of non-motorized facilities and modes will be conducted through an inventory of 2 
the existing and planned future non-motorized facilities surrounding each proposed station as 3 
identified in the evaluation measures (planned future facilities will be limited to those 4 
reasonably-foreseeable projects that have funding or are otherwise committed). This will identify 5 
existing and future gaps in the non-motorized network, and other barriers as applicable (e.g., 6 
topography). In coordination with the regional travel demand and transit ridership forecasts, 7 
future estimated non-motorized volumes will be generated for each station and assigned to the 8 
non-motorized facilities within the station non-motorized study area. This will be conducted for 9 
both No-Build and Build alternatives. This assignment of the pedestrian and bicycle forecasts 10 
will identify any physical barriers limited access to the stations.  11 


A quantitative pedestrian LOS analysis will also be conducted for sidewalks at intersections 12 
within one block (approximately 300 feet) of each proposed station entrance (the study area 13 
may exceed one block or 300 feet from the station depending on the location of transfer points 14 
or nearby pedestrian generators). The Transit Capacity and Quality of Service Manual 15 
(Transportation Research Board 2017) and HCM methodology for determining sidewalk LOS 16 
will be used for this analysis. This methodology produces a score that indicates the pedestrian’s 17 
perception of the travel experience and is based on the average pedestrian space and average 18 
flow rate.  19 


7.6.2 Construction 20 


Non-motorized construction analysis will be coordinated with Section 7.4, Arterial and Local 21 
Street Traffic, considering the potential pedestrian or bicycle facility impacts on roadways or 22 
non-motorized facilities as a result of project construction activity that could close or modify 23 
these facilities. This analysis will summarize the impact location, type of facility and construction 24 
activity, including likely duration of impact (i.e., short-term versus long-term). 25 


7.7 Safety 26 


Potential effects of the project on safety will be assessed qualitatively and, where appropriate, 27 
quantitatively, for all modes within the study area, including general traffic, transit, freight, 28 
bicycle, pedestrian and waterway vessel modes.  29 


7.7.1 Operations 30 


7.7.1.1 Evaluation Measures 31 


Evaluation measures will include the following: 32 


• Intersection and roadway collision histories (type, severity, and frequency) 33 
• Qualitative effects on general-purpose traffic, transit, freight, and non-motorized safety 34 
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7.7.1.2 Evaluation Approach 1 


A safety analysis will assess historical collisions/crashes within the project limits in terms of 2 
type, severity, and frequency. Collision data from the latest 3 years will be compiled and 3 
summarized to identify any current safety deficiencies. Unique collision patterns (e.g., high 4 
frequency of a specific pattern) will be noted. The collision data will be collected for any directly 5 
affected local intersections and roadways.  6 


A safety assessment of the intersection and roadway design will be conducted only where the 7 
build alternatives are proposed to be within the roadway right of way, substantially increase 8 
traffic volumes, or result in a physical change to the roadway geometrics or channelization. To 9 
minimize conflicts during operations, the project does not include light rail within active road 10 
right of way. Along these streets, a qualitative discussion of how the project may directly affect 11 
the existing collision type and frequency will be developed and documented.  12 


Safety effects on general vehicle traffic and truck freight travel due to station trip activities will be 13 
qualitatively assessed based on projected changes in traffic volumes and critical queue lengths, 14 
modal conflicts and proposed roadway design.  15 


Safety effects on bicycle and pedestrian travel will also be qualitatively assessed based on 16 
changes in the number of conflicts with motorized modes, as well as changes in facilities 17 
provided for their travel. This assessment will consider school walk routes and school bus 18 
zones.  19 


7.7.2 Construction 20 


Construction impacts will be qualitatively assessed to determine if the project’s construction 21 
would have any impact on the safety of the transportation system. This will include assessing 22 
the safety of transit riders, general purpose traffic, non-motorized modes (pedestrians and 23 
bicyclists) and freight travel.  24 


7.8 Navigation 25 


Navigation Impact Reports will be prepared for the Duwamish Waterway and Salmon Bay, and 26 
the findings will be summarized in the Transportation Technical Report. The Navigation Impact 27 
Reports will be based on information from agency coordination, waterway user interviews and 28 
surveys, historical navigation patterns, and additional economic or freight cargo research if 29 
needed. The reports will document existing and future navigational needs as well as potential 30 
impacts to navigation from each alternative, including effects on navigation channels and 31 
navigation to and from the shoreline where applicable.  32 


An Obstruction Evaluation/Airport Airspace Analysis will be developed per Federal Aviation 33 
Administration requirements.  34 
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This assessment of potential impacts will include direct long-term impacts during operations as 1 
well as impacts during construction on marine and air transportation and navigation. 2 


7.9 Freight 3 


7.9.1 Operations 4 


7.9.1.1 Evaluation Measures  5 


Evaluation measures will include the following: 6 


• Truck operations – Changes in congestion levels and/or intersection delay along potentially 7 
impacted facilities (see Section 4.8). 8 


• Truck access – Physical impacts on truck routes, loading zones, parking, and access to Port 9 
terminals and local businesses 10 


• Freight rail impact – Physical impacts to freight rail corridors or port intermodal facilities, and 11 
other impacts that may affect rail operations 12 


• Water-based freight – Physical impacts on water-based freight-related properties, both 13 
upland and in-water (when applicable), and other impacts that may affect water-based 14 
freight operations. The nature and degree of those impacts will be addressed primarily in the 15 
Navigation Impact Reports (see Section 7.8).   16 


7.9.2 Evaluation Approach  17 


Traffic impacts of the build alternatives on facilities in the freight study area (see Section 4.8) will 18 
be quantitatively assessed per the methodology described in Section 4.3.3 Other aspects of 19 
freight operations will be qualitatively assessed. This assessment will focus on truck movement 20 
and truck routing impacts as well as the potential impact to freight rail corridors and facilities, 21 
port terminals and marine freight traffic.  22 


The assessment of freight mobility will focus on designated major truck routes and truck service 23 
areas, access to these freight terminals, loss of on-street loading zones or truck parking, and/or 24 
modifications of truck access to local businesses.  25 


The assessment of freight rail impacts will focus on physical changes proposed within, above or 26 
below railroad right of way. 27 


The assessment of water-based freight will be coordinated with the information in Section 7.8, 28 
Navigation. 29 
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7.9.3 Construction 1 


The assessment of freight impact during construction will include analysis of freight trucks, 2 
freight rail, and water-based freight. The construction impacts will consider the impacts on 3 
intermodal and port terminal facilities, including access and circulation. This assessment will be 4 
coordinated with the construction impacts identified in Sections 7.4, Arterial and Local Street 5 
Traffic, and 7.8, Navigation. See Section 4.3.1 for more details on the construction condition 6 
roadway analysis. 7 


7.10 Indirect Effects 8 


Indirect effects are those project effects that occur later in time or some distance from the 9 
project. Typical indirect transportation effects are those associated with changes in land use 10 
development over time. The land use changes are described in the EIS Land Use chapter. The 11 
associated potential impacts to transportation will be discussed qualitatively. 12 


7.11 Cumulative Effects  13 


The cumulative transportation effects of the project are already generally analyzed through 14 
traffic modeling and ridership modeling that incorporates past and reasonably foreseeable future 15 
actions and projected growth. 16 


A qualitative assessment will address additional cumulative transportation effects for specific 17 
reasonably foreseeable future plans or proposals that have not completed environmental review 18 
or are not fully funded for construction (and therefore are not directly accounted for in the 19 
modeling), but could foreseeably be built by the horizon year. These may include, but are not 20 
limited to, consideration of effects from actions such as the following:  21 


• Highway/lane management, such as from the implementation of tolls on state and/or local 22 
facilities, that could further alter travel behavior in the corridor 23 


• Construction activities from other transportation projects that could affect or be influenced by 24 
the project construction activities 25 


• Local developments and public infrastructure projects that could contribute to cumulative 26 
traffic delays on local arterial streets over the construction period27 
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8 MITIGATION MEASURES 1 


The development of potential mitigation measures options will be coordinated with the relevant 2 
federal, state and local agencies and jurisdictions to identify strategies that may already be 3 
under consideration but that could benefit the project.  4 


8.1 Regional 5 


Mitigation would be determined if any substantial impacts were identified to the measures 6 
evaluated within Section 7.2, Regional and Corridor Traffic. A substantial impact is defined as 7 
an increase of 10 percent or greater.1 8 


8.2 Transit 9 


The performance of the transit system will be assessed under the build and No Build conditions 10 
using analysis results and LOS standards as stated in Section 7.3.  11 


The objective of the transit service integration plan collaboratively developed between King 12 
County Metro and Sound Transit is to be revenue neutral or positive, therefore potential 13 
mitigation for transit service hours or fleet is not expected with the project. Project-related 14 
operational delays, facility impacts, and mitigation identified as part of the traffic analysis 15 
conducted near the station areas and alignments will be reviewed to determine if there are 16 
needed transit improvements to maintain transit speed and reliability through these impacted 17 
locations (see Section 8.1.3).  18 


At these locations, impacts will be reviewed and potential mitigation, design changes, and/or 19 
service revisions will be determined collaboratively by King County Metro and Sound Transit.  20 


8.3 Arterials and Local Streets 21 


Potential mitigation to property access and local circulation will be developed to address 22 
impacts to the roadway system and individual properties caused by the project. This could 23 
include project impacts that create substantial out-of-direction travel or that would substantially 24 
limit access to areas or properties through road closures or direct barriers created by the 25 
project.  26 


For intersection operations, if the intersection LOS is D or higher under the build condition, then 27 
that intersection is considered to meet City of Seattle best practices guidance. If traffic changes 28 
associated with the build condition cause an intersection to degrade from LOS D or higher to 29 


                                                 
 
1 Threshold is based on model calibration guidance from the Federal Highway Administration. Variations of up 
to 10 percent from observed volumes are considered typical for an appropriately calibrated model. An increase 
of greater than 10 percent would exceed this threshold and would therefore be considered an effect of the 
project. 
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LOS E, Sound Transit will coordinate with the City of Seattle on improvements, if feasible, that 1 
could be implemented as potential mitigation. If the intersection already operates at LOS E or 2 
worse in the No Build Alternative, then Sound Transit would coordinate with the City of Seattle 3 
on potential improvements, if feasible, if the overall intersection delay and/or LOS noticeably 4 
degrades (i.e., greater than 10 percent increase in the delay) with the build alternative. In these 5 
situations, if mitigation is agreed to by the relevant agencies, then the project is only obligated to 6 
bring the operating condition back to the overall intersection delay levels in the No Build 7 
condition.  8 


In addition, depending on the agreement with the relevant jurisdictions, potential mitigation may 9 
be determined if the project extends queue lengths further than in the No Build Alternative and 10 
beyond the storage provided.  Potential mitigation might include operational changes to signal 11 
phasing or timing, use of intelligent transportation systems, transit improvements, or  physical 12 
modification such as restriping, extending or adding turn lanes.  13 


Mitigation measures will be developed to address construction impacts on the local and arterial 14 
roadway system with respect to property access and circulation, arterial and local roadway 15 
operations, and on- and off-street public parking. The limitation of impacts to special events will 16 
be a consideration in the development of the conceptual construction plan.  17 


8.4 Parking 18 


Potential parking mitigation will be identified where the project permanently or temporarily (e.g., 19 
during construction) removes public parking, and where there is the potential for hide-and-ride 20 
parking activity in neighborhoods surrounding the stations. Areas with a high potential for hide-21 
and-ride activity will be identified, with potential mitigation strategies to reduce the likelihood of 22 
this activity. Parking loss for private parking will be addressed as a property acquisition impact. 23 


8.5 Non-motorized 24 


Potential improvements will be identified to mitigate potential direct (long-term and construction) 25 
impacts from the build alternatives on the non-motorized system. This will consider degradation 26 
or lack of pedestrian and bicycle conditions surrounding station areas and direct impacts to the 27 
pedestrian and bicycle facilities such as the loss or restriction of bikeways and Americans with 28 
Disabilites Act-accessible pedestrian routes. 29 


8.6 Safety 30 


Potential improvements will be identified to mitigate potential direct (long term and construction) 31 
impacts from the build alternatives on the safety of the transportation system. This will consider 32 
degradation of safety to transit riders, arterial and local streets, non-motorized modes 33 
(pedestrians and bicyclists) and freight travel 34 
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8.7 Navigation 1 


Any mitigation measures identified in the Navigation Impact Report or the Obstruction 2 
Evaluation/Airport Airspace Analysis necessary to address impacts to navigation during 3 
operations or construction will be identified.  4 


8.8 Freight 5 


Potential improvements will be identified to mitigate potential direct (long-term and construction) 6 
impacts from the build alternatives on freight. This will consider impacts to freight operations, 7 
including access and circulation along affected roadways, rail and intermodal facilities, Port 8 
terminals, and waterways.9 
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9 PROPOSED FIGURES, MAPS OR OTHER DATA 1 


Potential figures include the following, but are not limited to, the following: 2 


• Study area(s) 3 
• Screenlines 4 
• Freight infrastructure including routes, facilities, yards, and rail lines 5 
• Transit routes and services 6 
• Intersection level-of-service 7 
• Walk, bike, and transit-sheds 8 
• Existing and future non-motorized facilities 9 


Potential tables and graphs include the following, but are not limited to, the following: 10 


• Screenline information, such as v/c ratio 11 
• Station mode of access 12 
• Station ridership 13 
• Pedestrian LOS14 
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10 DOCUMENTATION 1 


For the WSBLE EIS, the transportation discipline will develop the following documentation: 2 


• EIS chapter 3 
• Transportation Technical Report4 
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11 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 1 


Specific types of transportation data will also be developed for use in analyzing project impacts 2 
on other environmental resources. 3 


11.1.1 Air Quality Analysis Data 4 


To support the air quality impact analysis, the following types of data will be produced: 5 


• Daily VMT estimates by speeds for two areas: WSBLE study area and regional system. 6 
These estimates will be provided in a tabular format for greenhouse gas analyses. 7 


The above information will be provided for existing conditions (2019) and the horizon year 8 
(2042) 9 


11.1.2 Noise Analysis Data 10 


To support the noise impact analysis, the following types of data will be produced: 11 


• Existing (2019) and horizon year (2042) PM peak hour Synchro model files and general 12 
system-wide vehicle classification information (i.e., heavy vehicle percentage)  13 


11.1.3 Energy Analysis Data 14 


To determine operational energy impacts, the following types of data for year 2042 will be 15 
produced: 16 


• Daily regional VMT and VHT 17 
• Daily light rail transit VMT 18 


11.1.4 Economics 19 


To support the economics analysis, the following information will be provided: 20 


• Changes in business access 21 
• Parking and loading zone impacts 22 
• Construction detour routes 23 
• Long-term effects on general and freight mobility 24 
• Changes in freight navigation 25 


11.1.5 Environmental Justice and Social Impact Analysis Data 26 


To support the environmental justice and social impact analysis, a variety of data will be 27 
produced, including the following: 28 







West Seattle and Ballard Link Extensions 


Page 11-2 | AE 0036-17 | Transportation Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


• Estimated travelsheds, derived from the travel demand model, to assist in the identification 1 
of study areas for the environmental justice and social impact analyses 2 


• Estimated travel times to selected destinations (e.g., Seattle-Tacoma International Airport, 3 
Seattle central business district, University of Washington, Northgate, Lynnwood, Redmond 4 
and Bellevue) for use in the analysis of access to employment centers, educational 5 
institutions and medical services for environmental justice populations 6 


• Analysis of relevant temporary and permanent impacts, such as relocation of disabled 7 
parking spaces or designated parking at social services 8 


• Permanent and temporary changes in transit and traffic operations, circulation, and access 9 
on corridor roadways and potential mitigation 10 
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Sponsor Project ID Project Title Description 2032 2042 


SDOT TC-367200 Fauntleroy Way SW Boulevard 
Project 


• Fauntleroy Way between 35th Ave SW and SW 
Alaska St 


• Maintains two lanes of traffic in each direction on 
Fauntleroy Way 


• New sidewalks, crosswalks, and shortened 
crossings at side streets, created by realigning 
skewed intersections 


• One-way protected bike lane on either side of the 
street (0.29-mile), connecting to the existing bike 
network at Avalon Way and Alaska St 


x x 


SDOT  RapidRide H Line Delridge Way SW is one of seven new corridors where SDOT 
is partnering with King County Metro to upgrade existing bus 
routes to Metro RapidRide service and improve connections 
for people walking and biking (Upgrading Metro Route 120 
into the RapidRide H Line). As part of this project:  


• Sidewalks, street crossings, and paths for getting to 
stop will be improved for pedestrians and bikes, and 
for those with limited mobility.  


• SDOT plans to improve access to transit along 
Delridge Way SW and is including bicycle and 
pedestrian improvements as part of the project. 
These may include upgraded crosswalks and 
intersections, new crosswalks, better connection to 
nearby greenways, and a possible protected bike 
lane on Delridge Way SW. 


x x 


SDOT SEA-213 RapidRide Rainier Line SDOT will build a new bus rapid transit 
(BRT)/RapidRide corridor along Rainier Ave S. Key 
features of the project include a series of roadway 
improvements that are expected to improve transit 
travel times by approximately 22%: business access 
and transit (BAT) lanes or exclusive transit-only lanes, 
signal modifications, channelization changes, and 
transit signal priority (TSP). The scope of work will also 
include transit stop amenities and supporting bicycle 
and pedestrian infrastructure that improve the customer 


x x 
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Sponsor Project ID Project Title Description 2032 2042 


experience for all users and help draw choice riders to 
transit: real-time arrival information, lighting, 
wayfinding, off-board fare payment options, sidewalks, 
and bicycle facilities, payment options, sidewalks, and 
bicycle facilities. 


SDOT  Center City Bike Network The Center City Bike Network supports a vibrant 
Seattle by designing a safer, more predictable traveling 
experience for people walking, biking and driving 
downtown. SDOT is studying and prioritizing locations 
for a protected bicycle lane network in downtown 
Seattle. This work builds on outreach and data 
collected as part of Seattle's 2014 Bicycle Master Plan. 
This includes two-way protected bicycle lane on 4th 
Ave from Main St to Vine St, and 2nd Ave protected 
bike lane extension to Dearborn. 


x x 


SDOT SEA-215 Roosevelt RapidRide  A new bus rapid transit(BRT)/RapidRide corridor along 
Roosevelt Way, Eastlake Ave, and Fairview Ave: This 
project will expand King County Metro's RapidRide 
brand. The project includes key features such as 
business access and transit (BAT) lanes or exclusive 
transit-only lanes, signal modifications, channelization 
changes, bus stop consolidation, parking changes, bus 
bulbs, transit signal priority (TSP), bicycle and 
pedestrian access improvements, and protected bike 
lanes and/or parallel neighborhood greenways. 
Improvements will also include transit stop amenities 
such as real-time arrival information, lighting, 
wayfinding, off-board fare payment options, and bicycle 
and pedestrian access, lighting, wayfinding, off-board 
fare payment options, and bicycle and pedestrian 
access improvements. 


x x 


SDOT  SW Avalon Way & 35th Ave SW  Redesign SW Avalon Way (SW Spokane St - 
Fauntleroy Way SW) to add protected bike lanes, 
remove the center turn lane, maintain the transit lane, 
remove 12 parking spaces, add time restrictions to 23 
parking spaces, pedestrian improvements and other 


x x 
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Sponsor Project ID Project Title Description 2032 2042 


infrastructure upgrades on all streets including 
accessible curb ramps and sidewalks, and upgraded 
street crossings. 


SDOT  East Marginal Way Corridor 
Improvement Project 


• North Segment (S Atlantic St to S Spokane St): 2-
way protected bike lane on the east side of the 
street between S Atlantic St and S Horton St, Multi-
use path on the west side of the street between S 
Horton St and S Spokane St 


• Central Segment (S Spokane St and S Nevada St, 
where the SR-99 structure returns to the surface): 
TBD 


• South Segment (Duwamish Ave S to 1 Ave S- it is 
part of SR 99): A new multi-use path on the west 
side of the street from north of Duwamish Ave S to 
Diagonal Ave S, Pedestrian improvements at each 
existing traffic signal, constructing missing sidewalks 
on the east side of the street, Transit stop 
improvements 


x x 


SDOT SEA-203 Lander St Bridge  From 1st Ave S and 4th Ave S: Build an east-west 
bridge over the north-south BNSF mainline railroad, 
including a bridge structure with 4 vehicle travel lanes 
(2 in each direction), pedestrian and bicycle facilities, 
intersection improvements, ITS elements to improve 
signal operations, and other infrastructure 
enhancements. 


x x 


SDOT  23rd Ave E Vision Zero Project  23rd/24th Ave E between E John St and E Roanoke St:  


• two southbound travel lanes 


• center turn lane 


• two northbound lanes reduced to one northbound 
lane 


x x 


SDOT SEA-222 Bell St Protected Bike Lane   The project includes construction of a protected bike 
lane (PBL) on Bell St from 5th Ave to Denny Way, and 


x x 







Appendix A 


Page A-4 | AE 0036-17 | Transportation Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 
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traffic calming features to support 2-way bicycle travel 
in Bell Street Park from 5th Ave to 2nd Ave. 


SDOT  NW Market St 2020 Paving 32nd Ave NW / NW 54th St / NW Market St between 
32nd Ave NW / NW Market St and 24th Ave NW- (06-
mile)-BL (will be coordinated with project Burke Gilman 
Trail Missing Link)   


x x 


SDOT  Burke Gilman Trail Missing Link Burke-Gilman Trail between 11th Ave NW / NW 45th St 
and NW Market St /NW 54th St- 1.42-mile TRL 


x x 


SDOT TC367810 Delridge Multimodal Corridor This project improves pavement conditions, enhances 
safety, and improves traffic operation for all modes. 
The project will add transit lanes and improve transit 
speed and reliability. It includes protected bike lanes, 
sidewalk improvements, and amenities for walkers and 
transit riders along the corridor. It will streamline traffic 
operations and improve multimodal connections 
between transit, freight, pedestrians, and general-
purpose vehicles. 


x x 


SDOT SEA-205 Center City Connector The Center City Connector will link two existing 
streetcar lines: The First Hill and South Lake Union 
Streetcars. The project includes the purchase of 10 
new streetcar vehicles as well as new streetcar tracks, 
sidewalk upgrades, and various streetscape 
improvements. Project scope includes deployment of 
new zero-emission vehicles, roadway re-channelization 
to provide exclusive streetcar right-of-way, and new 
transit stations to enhance connections to existing and 
planned transit corridors. Construction in this project is 
a multiyear phase. 


x x 
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Sponsor Project ID Project Title Description 2032 2042 


SDOT SEA-168 First Hill Streetcar - 
Broadway Extension 


Implement the First Hill Streetcar Line segment 
from Denny Way north to E Aloha St and 
extend the protected bike lane on east side of 
street. Streetcar service will provide 
connections to Pioneer Square, China 
Town/International District, First Hill, Link Light 
Rail, and Capitol Hill.  The project phase from 
S Jackson St to Denny Way is in operation. 


x x 


SDOT SEA-200 Madison Corridor Bus 
Rapid Transit 


Construct a high-capacity transit project from 
the Downtown and First Hill-Capitol Hill 
regional urban centers to Madison Valley, 
including 


dedicated transit lanes, level-boarding stations, 
left-door boarding, off-board fare payment, and 
real-time arrival information. Project scope 


includes transit signal priority, deployment of 
new zero-emission vehicles, and 
pedestrian/bicycle infrastructure improvements 
including protected 


bike lanes as well as sidewalk repairs and 
upgrades. In addition to the termini on Madison 
from 1st Avenue to Martin Luther King Jr Way, 
the 


project route also runs from 1st Avenue at 
Madison to 1st Avenue at Spring Street, Spring 
Street from 1st Avenue to 9th Avenue, and 
Spring 


Street at 9th Avenue to Madison at 9th Avenue 
(from 1st Ave to Martin Luther King Jr Way). 


x x 


SDOT SEA-195 N 34th Street Protected 
Bicycle Lanes and 
Protected Intersections 


N 34th St: Design and build a protected bicycle 
facility for 0.34 miles on N 34th St, comprised 
of protected bicycle lanes for the full extent and 
protected intersections at Stone Way N and 
Troll Avenue N.   


x x 
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SDOT SEA-202 Melrose Avenue E 
Protected Bicycle Lanes 
and Neighborhood 
Greenway 


From University St to Harvard Ave E: Design 
and build a continuous bicycle facility 
approximately 2 miles along Minor Avenue, 
Melrose Avenue E, and Lakeview Boulevard E. 
The facility will be comprised of a protected 
bicycle lane on Minor and Melrose Avenues 
between University Street and E Denny Way, a 
neighborhood greenway on Melrose Avenue E 
between E Denny Way and E Roy Street, an 
upgraded trail between E Roy Street and 
Lakeview Boulevard E, and upgraded bicycle 
lanes on Lakeview Boulevard E between the 
Melrose Trail and Harvard Avenue E. The 
project will upgrade existing facilities between 
E Roy Street and Harvard Avenue E and 
extend these bicycle facilities south through the 
Capitol Hill and First Hill neighborhoods. The 
project will be phased; the current construction 
funding completes the protected bicycle lane 
on Minor and Melrose Avenues between 
University St and E Denny Way and the 
neighborhood greenway on Melrose Ave E 
between E Denny Way and E Roy St. 


x x 


WSDOT WDNW-
1140 


I-405/NE 132nd Street 
Interchange - New 
Interchange 


Construct half-diamond interchange with 
pedestrian and bicycle improvements and with 
ramps to and from the north at NE 132nd 
Street. 


x x 


WSDOT WDNW-
1114 


I-405/Renton to 
Bellevue - Corridor 
Widening & Express Toll 
Lanes (Stage 2) 


This project continues the widening of the I-405 
corridor between Renton and Bellevue, 
including the implementation of Express Toll 
Lanes (ETL) and rebuilding impacted 
interchanges. Project improvements include 
the following:  - The I-405 Renton to Bellevue 
ETL project will create a dual lane express toll 
lane system between SR 167 and NE 6th 
Street in Bellevue. The project will add one 


x x 
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lane in both directions from the SR 167 
interchange to the I-90 interchange and add a 
northbound lane from the I-90 interchange to 
NE 6th Street. This new lane will be paired with 
the existing HOV lane to create the dual-lane 
express toll lane system.  - Construct a 
transit/HOV direct access ramp at NE. 44th 
Street in Renton (MP 8.00) in coordination with 
Sound Transit.  - Improve four interchanges: 
NE Park Drive, NE 44th Street, 112th Avenue 
SE, and Main Street.  - Replace four bridges: I-
405 over May Creek, NE 44th, 112th Avenue 
SE, and Main Street.  - Construct one new 
bridge: southbound I-405 over Coal Creek 
Parkway.  - Widen three existing bridges: 
Sunset Boulevard NE, NE Park Drive, and SE 
8th Street.  - Improve fish passage crossing 
barriers as identified through the environmental 
process; potentially two at Gypsy Creek, and at 
two unnamed streams near I-405 MP 7.80.  - 
Construct a new pedestrian/bicycle path in 
areas where the existing Lake Washington 
Loop trail will be impacted.  - This project will 
modify local roadways and pedestrian and 
bicycle facilities related to the interchange 
improvements and I-405 widening, install sign 
bridges, install ITS, install a toll system, install 
and/or replace noise walls, and construct storm 
water management facilities. 


WSDOT WDNW-
1138 


I-5/Everett to SR 528 - 
Peak Use Shoulder 
Lane & Interchange 
Improvements 


NB I-5 between Everett and Marysville 
experiences severe congestion during peak 
travel periods. Widening the outside shoulder 
(right shoulder) by 1' and re-striping NB I-5 to 
create a peak use shoulder lane and installing 
an Active Traffic Management system will 
improve mobility and increase highway 
capacity by allowing motorists to use the 
outside shoulder for driving during peak traffic 


x x 
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hours. This project will also complete the half-
interchange at SR 529 by constructing a new 
NB I-5 Off-ramp to SR 529 and a new SB on-
ramp from SR 529 to I-5. 


WSDOT WDNW-
2006 


I-90/SR 18 Interchange 
to Deep Creek - 
Widening & Interchange 
Improvements 


The I-90/SR 18 interchange experiences 
severe congestion during peak traffic periods 
at the existing ramp terminal locations. This 
project constructs improvements to the I-90/SR 
18 interchange and widens SR 18 to four lanes 
between I-90 and Deep Creek with pedestrian 
and bicycle improvements. 


x x 


WSDOT WD520-3 SR 520/I-5 to Floating 
Bridge - Bridge 
Replacement and HOV 


SR 520 from I-5 to Lake Washington: The 
project will reconstruct the SR 520 corridor 
from I-5 to the new Evergreen Point Floating 
Bridge, resulting in a 6-lane corridor including 
two HOV lanes and a new, second bascule 
bridge across the Montlake Cut. This is a 
multiyear project and the programming reflects 
the funds available within the span of the 
regional TIP. 


x x 


WSDOT  SR 518 Des Moines 
Interchange 
Improvement 


WSDOT is working with the city of Burien to 
add a new two-lane off-ramp (pdf 135 kb) from 
eastbound SR 518 to Des Moines Memorial 
Drive 


x x 


WSDOT  SR 167/SR 509 Puget 
Sound Gateway 


The SR 167 and SR 509 extensions will 
complete the missing highway system links to 
I-5 that offer commuter and freight mobility 
benefits through added capacity and improved 
connectivity. 


x x 
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The transportation modeling and analysis is based on the most current version of the Puget 
Sound Regional Council Regional Transportation Plan (2018). The project list for the Regional 
Transportation Plan – 2018 includes local, regional and State projects in the Puget Sound 
Region.  


For this analysis the project assumed as part of the No-Build (background) condition only 
include projects in PSRC’s financial “constrained” plan. These background projects are 
considered to be reasonably foreseeable in the future and are either approved, conditionally 
approved, or candidate projects. The full list can be found at the following location: 
https://www.psrc.org/sites/default/files/rtp-appendixg-regionalcapacityprojectlist.pdf. 


 



https://www.psrc.org/sites/default/files/rtp-appendixg-regionalcapacityprojectlist.pdf
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Project 
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Sound Transit E01-02 Link LRT: Seattle to Downtown 
Bellevue/Overlake 
Hospital/Redmond Terminal 
Station 


This project extends light rail from International 
District/Chinatown Station in downtown Seattle to Redmond 
Technology Center.  The project includes ten new stations at I-
90/Rainier (Judkins Park), Mercer Island P&R, South Bellevue 
P&R, East Main Street, Bellevue Transit Center, N.E. 8th Street 
(Wilburton), Spring District/120th, Bel-Red/130th, Overlake 
Village P&R and Overlake Transit Center (Redmond Technology 
Center).  Project includes new parking facility at Bel-Red/130th 
Station (+/- 300 spaces) and expanded parking at South Bellevue 
and Redmond Technology Center stations (totaling +/- 1500 and 
+/- 300 spaces respectively). 


x x 


Sound Transit N06 Link LRT - Extension from 
University of Washington to 
Northgate (Seattle) 


This project extends light rail from University of Washington 
Station to Northgate in Seattle, with new stations at University 
District, Roosevelt and Northgate Transit Center.  Expanded 
parking is included at Northgate Station. 


x x 


Sound Transit N39 Link LRT: Northgate to Lynnwood 
TC 


This project extends light rail from Northgate Station to Lynnwood 
Transit Center.  The project includes four new stations at N. 
145th Street, N. 185th Street, Mountlake Terrace Transit Center 
and Lynnwood Transit Center.  A new parking facility is included 
at N. 185th (+/- 500 spaces), and expanded parking is included at 
N. 145th and Lynnwood stations (by +/- 500 spaces at each).  


x x 


Sound Transit S28 Link LRT: Extension from South 
200th to Kent-Des Moines Road 
via SR 99 1 


Construct an approximately 2.3-mile extension of the Central Link 
light rail system from S. 200th Street to a new station near Kent-
Des Moines Road (S. 240th St). The project will include all 
necessary components such as infrastructure, systems, and 
stations. For prototypical cost estimating purposes, the alignment 
is assumed to be aerial structure primarily along SR-99. The 
Kent-Des Moines Station will include a new 500 stall regional 
park-and-ride. The final alignment and station location will be 
determined through project level design and environmental 
review. 


x x 
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Sound Transit S29A Link LRT: Extension from Kent-
Des Moines Road to S 272nd 
Street via SR 99 2 


Continue extension of the Central Link light rail system for 2.5 
miles from Kent-Des Moines Station (S. 240th St) to S. 272nd 
Street (at existing Redondo Heights Park-and-Ride lot), including 
a new station at S. 272nd Street. The project will include all 
necessary components such as infrastructure, systems, and 
stations. For prototypical costing purposes, the alignment is 
assumed to be aerial along SR 99. The S. 272nd St Station will 
include a new 500 stall garage (within Redondo Heights Park-
and-Ride). The final alignment and station locations will be 
determined through project level design and environmental 
review.  


x x 


Sound Transit S7b Link LRT: Extension of Tacoma 
Link to Tacoma General Hospital 
with Tacoma Link Technology 
(Hilltop Tacoma Link Extension) 


This project will more than double the length of Tacoma Link, 
starting with a relocated Theater District station, and adding six 
new stations. These will connect to popular destinations such as 
Old City Hall, the Stadium District, Wright Park and major medical 
facilities before reaching its new Hilltop neighborhood terminus. 
Tracks will run in existing road lanes and will be compatible with 
on-street parking and existing bicycle facilities. Platforms will be 
located in the center roadway. The project also includes 
expansion of the Operations and Maintenance Facility located on 
East 25th Street to accommodate storage of five new light rail 
vehicles. 


x x 


Sound Transit S18b  Sounder - Auburn Station Access Station/transit center access improvements.  Make new 
improvements or modifications at or adjacent to the station/transit 
center that improve access for transit users.  Potential 
improvements include pedestrian and bicycle support facilities, 
parking management and capacity expansion (up to 500 spaces), 
facilities and systems that enhance operation and access to the 
station/transit center by bus and other public transport systems, 
and information and wayfinding systems. 


x x 


Sound Transit S109 Sounder - Kent Station Access Station/transit center access improvements.  Make new 
improvements or modifications at or adjacent to the station/transit 
center that improve access for transit users.  Potential 
improvements include pedestrian and bicycle support facilities, 


x x 
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parking management and capacity expansion (up to 450 spaces), 
facilities and systems that enhance operation and access to the 
station/transit center by bus and other public transport systems, 
and information and wayfinding systems. 


Sound Transit  S. 200th Park and Ride 630 new stalls x x 


Sound Transit S21 Puyallup Station improvements Station/transit center access improvements.  Make new 
improvements or modifications at or adjacent to the station/transit 
center that improve access for transit users.  Potential 
improvements include pedestrian and bicycle support facilities, 
parking management and capacity expansion (up to 600 spaces), 
facilities and systems that enhance operation and access to the 
station/transit center by bus and other public transport systems, 
and information and wayfinding systems. 


x x 


Sound Transit S22 South Tacoma Station 
improvements 


Station/transit center access improvements.  Make new 
improvements or modifications at or adjacent to the station/transit 
center that improve access for transit users.  Potential 
improvements include pedestrian and bicycle support facilities, 
parking management and capacity expansion (up to 400 spaces), 
facilities and systems that enhance operation and access to the 
station/transit center by bus and other public transport systems, 
and information and wayfinding systems. 


x x 


Sound Transit S23b Lakewood Station improvements Station/transit center access improvements.  Make new 
improvements or modifications at or adjacent to the station/transit 
center that improve access for transit users.  Potential 
improvements include pedestrian and bicycle support facilities, 
parking management and capacity expansion (up to 600 spaces), 
facilities and systems that enhance operation and access to the 
station/transit center by bus and other public transport systems, 
and information and wayfinding systems. 


x x 


Sound Transit S20 Sumner Station improvements Station/transit center access improvements.  Make new 
improvements or modifications at or adjacent to the station/transit 


x x 
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center that improve access for transit users.  Potential 
improvements include pedestrian and bicycle support facilities, 
parking management and capacity expansion (up to 400 spaces), 
facilities and systems that enhance operation and access to the 
station/transit center by bus and other public transport systems, 
and information and wayfinding systems. 
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Sound Transit 5681 Infill Light Rail Station: South 
Boeing Access Road 


This project builds a new infill station on the Link light rail line in 
the vicinity of South Boeing Access Road and I-5. 


 x 


Sound Transit 5680 Infill Light Rail Station: South 
Graham Street 


This project builds a new infill station on the Link light rail line in 
the vicinity of South Graham Street. 


 x 


Sound Transit 2524 Redmond Technology Center 
Station to Downtown Redmond 
Light Rail 


This project extends East Link to downtown Redmond, as 
described in Sound Transit Board Resolution R2013-09 and the 
FTA and FHWA Record of Decision. The project would include 
two new stations, one with parking at southeast Redmond and a 
second in downtown Redmond. 


x x 


Sound Transit 2529 South Kirkland to Issaquah Light Rail This project builds light rail from south Kirkland to Issaquah with 
four new stations at south Kirkland, the Richards Road area, 
Eastgate near Bellevue College, and central Issaquah, with one 
provisional station in the Lakemont area. This provisional station 
would require identification of additional funding not currently 
included in the ST3 System Plan in order to be built. 


 x 


Sound Transit 2519 Lynnwood to Everett Light Rail This project extends light rail from the Lynnwood Transit Center 
to Everett Station via the Southwest Everett Industrial Center 
with both elevated and at-grade sections. The project includes 
six new stations at West Alderwood Mall, Ash Way, 128th 
/Mariner, Southwest Everett Industrial Center, SR 526/Evergreen 
and Everett Station. The project also includes one provisional 
station, at SR 99/Airport Road. This provisional station would 
require identification of additional funding not currently included 
in the ST3 System Plan in order to be built. 


 x 


Sound Transit 5679 Infill Light Rail Station: Northeast 
130th Street 


This project builds a new infill station at I-5 and NE 130th Street 
along the Lynnwood Link Extension. 


 x 


Sound Transit  Kent/Des Moines to Federal Way 
Transit Center Light Rail 


This project extends light rail south from Kent/Des Moines to 
Federal Way, with stations serving South 272nd Street and the 
Federal Way Transit Center. The scheduled opening from Angle 
Lake to Kent/Des Moines has been adjusted to open at the same 
time as the extension to Federal Way. 


x x 
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Sound Transit  Federal Way Transit Center to 
Tacoma Dome Light Rail 


This project extends light rail from the Federal Way Transit 
Center to Tacoma via I-5 with four new stations in the south 
Federal Way, Fife and east Tacoma areas, and at the Tacoma 
Dome Station. 


x x 


Sound Transit 4075 Tacoma Link Extension to 
Tacoma Community College 


This project extends Tacoma Link from downtown Tacoma to 
Tacoma Community College with six new stations. 


 x 


Sound Transit  Sounder North Parking This project would provide an early deliverable within the ST3 
System Plan by providing additional parking at Mukilteo and 
Edmonds Sounder Stations. 


x x 


Sound Transit 4087 Sounder South Capital 
Improvements Program 


This project establishes a program of capital elements that would 
be used to meet growing demand for Sounder South. Access 
elements could include improvements for pedestrians, bicyclists, 
buses, and private vehicles, prioritized per Sound Transit’s 
Access Policy. Additional program elements include extending 
platforms to accommodate trains up to 10 cars in length, track 
and signal upgrades, and other related infrastructure to facilitate 
additional capacity. 


 x 


Sound Transit 2533 Sounder Expansion to DuPont This project extends Sounder commuter rail service from 
Lakewood to DuPont with two new stations at Tillicum and 
DuPont. 


 x 


Sound Transit 2527 I-405 Bus Rapid Transit This project establishes Bus Rapid Transit (BRT) from the 
Lynnwood Transit Center to the Burien Transit Center via I-405 
and SR 518. The project relies on the I-405 express toll system 
where available, and Business Access Transit (BAT) lanes on 
SR 518 from Tukwila to Burien. Project elements include 
parking, station access improvements, and ten stations, 
including a new transit center in South Renton and new stations 
at Northeast 85th Street with BAT lanes extending toward 
Downtown Kirkland and at Northeast 44th Street in Renton. 


x x 


Sound Transit 5359 Northeast 145th Street and SR 
522 Bus Rapid Transit 


This project establishes Bus Rapid Transit (BRT) from the Link 
station at I-5 and Northeast 145th Street to UW Bothell, with 


x x 
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service continuing at lower frequencies to Woodinville. On 
Northeast 145th Street, this project includes transit priority spot 
treatments to facilitate BRT movement through corridor 
bottlenecks. On SR 522 the majority of the corridor through Lake 
Forest Park, Kenmore and Bothell will feature Business Access 
Transit (BAT) lanes, with transit-supportive enhancements on 
arterials from downtown Bothell to UW Bothell. This project 
includes nine pairs of stations with additional parking at Lake 
Forest Park, Kenmore and Bothell and an expanded transit 
center at UW Bothell. 


Sound Transit  North Sammamish Park-and-
Ride 


This project builds a surface park-and-ride in north Sammamish. 
The site for the park-and-ride will be determined in coordination 
with the City of Sammamish. 


x x 


Sound Transit  King County Metro Rapid Ride C 
and D and Madison Street 
Capital Improvements Bus 


This project provides a capped contribution to help design and 
implement transit priority improvements along King County 
Metro’s Rapid Ride C and D lines that provide BRT service to 
Ballard and West Seattle as early deliverables to provide 
improved speed and reliability in advance of light rail starting 
operations to these areas. The project also includes a 
contribution to funding for Madison Street BRT in Seattle. 


x x 


Sound Transit  Proposed Bus on Shoulder 
Program: Opportunities along I-5, 
I-405, I-90, SR 518, and SR 167 


This program provides opportunities for buses to use shoulders 
on freeway and state route facilities during periods of congestion 
in general traffic and/or HOV lanes. This program will require 
coordination and further study with transit partners, WSDOT, 
and Federal Highway Administration in order to determine 
locations that may be feasible. 


x x 


Sound Transit  Bus Capital Enhancements for 
Speed, Reliability and 
Convenience along Pacific 
Avenue (Tacoma) 


This project provides a capital contribution to Pierce Transit for 
bus capital enhancements for speed, reliability, and 
convenience along Pacific Avenue in Tacoma. 


x x 


Sound Transit  ST Express Bus Service This project funds operations for ST Express regional bus 
service maintaining interim express bus service in future High 
Capacity Transit (HCT) corridors, with an emphasis on long-haul 


x x 
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connections between population and employment centers and 
providing riders with access to rail hubs. Frequent service 
between Lakewood and Tacoma Dome Station is included. 


Sound Transit  Capital Enhancements to 
Improve Bus Speed and 
Reliability between East Pierce 
County Cities and Sumner 
Sounder Station 


This project provides capital improvements to facilitate the 
efficient flow of new and expanded bus connections to Sumner 
Station. 


x x 


Sound Transit  Bus Operations and Maintenance 
Facility 


This project would construct a new bus operations and 
maintenance facility to accommodate a portion of the existing 
and future bus fleet required for ST3 BRT and ST Express bus 
service. The facility would be located in the vicinity of the I-
405/SR 522 corridors. 


x x 
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King County 
Metro  


RR 40  To Lake City/ From Seattle CBD/ Via Ballard. Upgrade Route 40 to RapidRide line. x x 


King County 
Metro  


1012 To Ballard/ From Children’s Hospital/ Via Wallingford. Upgrade Route 44 to RapidRide 
line. 


x x 


King County 
Metro  


RR 120  To Burien TC/ From Seattle CBD/ Via Westwood Village. Upgrade Route 120 to 
RapidRide line.  


x x 


King County 
Metro  


1059 To Madison Valley/ From Seattle CBD/ Via E Madison St. Madison Street RapidRide line. x x 


King County 
Metro  


1071 To SLU/ From Mount baker/ Via Seattle CBD. New RapidRide route. x x 


King County 
Metro  


C Line To SLU/ From Westwood/ Via West Seattle. Route revisions and improvements.  x x 


King County 
Metro  


D Line To Northgate/ From Seattle CBD/ Via Ballard. Route revisions and improvements.   x x 


King County 
Metro  


E Line  To Shoreline/ From Seattle CBD/ Via SR 99. Route revisions and improvements. x x 


King County 
Metro  


1010 (D Line)  To Fremont/ From Lake City/ Via Ballard. Route revisions and improvements.    x 


King County 
Metro  


1012 To Ballard/ From Children's Hospital/ Via Wallingford. Route revisions and improvements.    x 


King County 
Metro  


1043 (C Line)  To Alki/ From Burien/ Via West Seattle. Route revisions and improvements.    x 


King County 
Metro  


1059 To Madison Valley/ From Seattle CBD/ Via E Madison St. Route revisions and 
improvements.   


 x 
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King County 
Metro  


1061 To Uptown/ From Madison park/ Via Capitol Hill. Upgrade route to RapidRide.    x 


King County 
Metro  


1202 To Seattle CBD/ From Sand Point/ Via Green Lake. Upgrade route to RapidRide  x 


King County 
Metro  


1993 (Route 40) To Northgate/ From Seattle CBD/ Via Ballard. Upgrade route to RapidRide.   x 
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Seattle Capital Improvement Plan 
(CIP) Future Project Assumptions 
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SDOT TC367070 Cheshiahud Lake Union Trail 
Project 


This project completes Fairview trail improvements and 
establishes the History Trail. The project addresses the 
challenges presented along the Fairview Avenues N and E 
corridors. This may include implementing a new separated 
bike/pedestrian path along Fairview Avenue N to the south of 
the old steam plant to Lake Union Park and improving the 
shared route along Fairview Avenue E to the University 
Bridge. This will substantially complete the needed physical 
improvements along the trail. Three street-end parks will be 
improved through volunteer efforts. The Museum of History 
and Industry (MOHAI) and the Center for Wooden Boats 
(CWB) will implement interpretive elements for the History 
Trail. A cycle track will be constructed on Westlake Avenue 
North. 


x x 


SDOT TC367640 Columbia Two-Way Street 
Improvements 


his project consists of reconstructing Columbia between 1st & 
3rd to a two-way roadway. Elements of the design and 
construction project will include, but is not limited to, pavement 
reconstruction/overlay, striping, signals, curb, sidewalk, 
drainage and other elements necessary to deliver a two-way 
roadway for transit 


x x 


SDOT TC367110 Mercer Corridor Project West 
Phase 


This project converts Mercer Street to a two-way street 
between Dexter Ave and Elliott Ave West. The Mercer 
underpass at Aurora Ave will be widened to allow for six travel 
lanes and a bicycle/pedestrian shared use path between 
Dexter Ave and 5th Ave North. Roy Street, between Fifth Ave N 
and Queen Anne Ave, will also be converted to a two-way 
street with on-road bicycle lanes. 


x x 


SDOT TC366050) Alaskan Way Viaduct 
Replacement/Waterfront 
Rebuild 


This project designs and constructs the rebuilt Alaskan 
Way/Elliott Way surface streets and the adjoining pedestrian 
promenade along the Seattle waterfront following the 
demolition of the Alaskan Way Viaduct. The project also 
includes replacement of and improvements to four key 
connections impacted by the Viaduct removal, namely Seneca 
Street, Columbia Street, and the Marion Street and Lenora 
pedestrian bridges. 


x x 
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Seattle’s waterfront following the removal of the Alaskan Way 
Viaduct A 2-way protected bike lane from S King St to Pine St 


SDOT TC367630 Overlook Walk and East-West 
Connections Project 


Removing the Alaskan Way Viaduct provides the opportunity 
for the City to improve key connections between the downtown 
core and the waterfront. The specific east/west streets 
targeted for improving connections include: Bell Street, Union 
Street, Pike Street, Pine Street, Main Street, Washington 
Street, and Railroad Way. In addition to these east/west street 
connections, the waterfront improvement program also 
includes Overlook Walk, which would provide a pedestrian 
oriented connection between the waterfront, the Aquarium and 
Pike Place Market with ADA access, views, and public open 
spaces. This project is part of the overall waterfront 
improvement program.  


x x 
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Type 
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Ped Various locations Various pedestrian enhancements city-wide.  Pedestrian 
improvements within the WSBLE study area will be included in 
project assumptions. 


x x 


Bike Pike-Pine Mobility Improvements • from 8th Ave to Broadway (2021) 


• All bike facilities are on the left-hand side of the street to reduce 
conflicts with transit and general traffic 


x x 


Bike Chinatown / International District- Judkins 
Park Neighborhood Greenway  


S King St / 7th Ave (N-S connection to S Dearborn St) between 5th 
Ave S and 20th Pl S- NGW (1.25-mile) 


x x 


Bike Valley Street PBL Valley St between 9th Ave N and Fairview Ave N- PBL (0.25-mile) x x 


Bike SoDo Trail Extension SoDo Trail / E3 Busway between S Forest St and S Spokane St -
TRL (0.42-mile) 


x x 


Bike West Seattle Neighborhood Green Way 34th Ave SW between SW Roxbury St and S Edmunds St- NGW 
(3.61-mile) 


x x 


Bike 12th Ave S PBL 12th Ave S between E Yesler Way and S Charles St -PBL (0.53-
mile) 


x x 
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APPENDIX B 1 


Sound Transit 3 Modeling:  2 


Background Bus Network 3 











Sound Transit 3 Modeling 
Background Bus  Network 


Draft | Updated: 07 April 2016 


Summary 
For the System Plan model update, the background bus network has been updated to reflect: 


 ST3 Sound Transit Express bus network 


 2025 King County Metro (KCM) Long‐Range Plan concept network 


 2040 King County Metro (KCM) Long‐Range Plan concept network 


The ST3 Sound Transit Express bus networks for Baseline and Build are similar to the existing bus 


network, though reflecting changes due to light rail extensions. Corridors with rail extensions generally 


have reductions in service with reinvestments going to non‐rail corridors, as shown in the ST3 Baseline 


network in Figure 1. In both the north and south, most all ST Express routes would no longer duplicate 


rail service to downtown Seattle. Further detail is provided later in this document. 


The 2040 long‐range plan network from KCM is substantially different than what is operated today, 


though fewer changes are planned for 2025. 


 The 2025 KCM network is here: https://platform.getremix.com/map/08fd047 


 The 2040 KCM network is available here: https://platform.getremix.com/map/aaedf09 


The routes that make up the 2040 frequent network are presented in Figure 2 at the end of this 


document. This network assumes the light rail spine extending to Tacoma, Everett, and Redmond in 


addition to light rail to Ballard and West Seattle; the 2025 network only assumes the spine. The KCM LRP 


also assumes a 20‐30% increase in service hours above what is provided by KCM today. Because of the 


scale of the changes to the network and the desire to understand the effect of the network changes, 


only selected elements were brought into the ST3 Baseline and Build networks, as described below. The 


net effect is that in areas with ST3 projects, the modeled network will reflect the KCM LRP. 


For Community Transit and Pierce Transit, the updated background network for the updated model are 


the same as the Baseline and Build networks used in generating results for the templates (presented to 


the board on December 4). 


ST3 Baseline Network 
The Baseline background network reflects completion of the ST2 light rail network to Lynnwood, Kent‐


Des Moines, and Redmond Technology Center. 


The ST Express network was updated to reflect some key changes from the previous ST3 Baseline: 


 Truncation of ST Express services from Tacoma at Kent‐Des Moines Station, except for ST 595. 


 Higher service investments between Issaquah & Bellevue, Redmond & the U District, and 


Bothell/Woodinville & North Seattle. 







Relative to the earlier Baseline network, this network reflects some KCM‐related changes. The 2025 


network from KCM was used to identify changes for their services in the Baseline network. Key changes 


included: 


 Updated central and northeast Seattle networks, reflecting the adopted University Link 


integration bus routes while and changes associated with the Northgate and Lynnwood Link 


Extensions (with an emphasis on the frequent network). 


 Modest headway changes to bus routes in the Kirkland area, reducing SR 520 bus volumes (KCM 


252, 255, 257) and increasing local service from Kirkland to Bellevue (KCM 234, 235), Kirkland to 


Redmond (KCM 245), Bellevue to UW (KCM LRP route 2004), and Kirkland to UW (KCM LRP 


route 2516). 


 Improved south King service with a new frequent route connecting Auburn to Renton via Kent 


and a route from KDM to Kent East Hill, though with some reductions to existing parallel 


duplicative routes.   


 Changes related to the seven RapidRide+ routes included in the Move Seattle levy, including 


Madison BRT, such as improved headways and realignments. The includes the realignment of 


routes proposed by Seattle and shown in the KCM networks, including: 


o connecting the 67, 70, and 7N via downtown  


o connecting the 7S with the 48S via 23rd Ave 


o connecting the 36 and 49 via 12th Ave and Broadway 


ST3 Build Network 
The Build network adds onto the ST3 Baseline network described above, with network changes based on 


light rail and bus rapid transit investments. 


For ST Express, the Build network removes all bus service between Tacoma and Kent‐Des Moines 


(except for ST 595), between Everett and Lynnwood, and between Bellevue and Burien/Lynnwood; each 


of these bus service reductions is dependent on replacement HCT service. This allows for a reallocation 


of bus service hours to corridors not directly served by rail or bus rapid transit, such as Lakewood to 


Tacoma, Issaquah to Bellevue, and Everett to Bellevue.  


KCM bus changes were focused on three key areas, targeting modified and new frequent routes that 


provide local connections while also serving light rail stations: 


 Ballard. Existing services between northwest Seattle and downtown were reduced or eliminated 


to provide frequent connections on several routes within Ballard and to Greenwood and 


Magnolia. 


 West Seattle. Existing services between West Seattle and downtown were reduced or 


eliminated to provide frequent connections on several routes within West Seattle and to Burien 


and the Duwamish industrial area. 


 Federal Way. Some express service was reduced and reinvested in a few more‐frequent local 


connections in the Federal Way and Auburn area. 


 Kirkland. Reduction in parallel service with a corresponding increase in connecting bus service. 







Figure 1: ST Express Network for ST3 Baseline 


 







Figure 2: KCM LRP Frequent Service Network 
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APPENDIX C  1 


REGIONAL MODEL DETAILS  2 


The following information provides additional details related to the use of the regional model that 3 
has been developed for projects in the Seattle area for the West Seattle and Ballard Link 4 
Extensions Project (WSBLE).  5 


C.1 List of Projects that Utilized Regional Model  6 


The regional model has been used in several regional and local jurisdictional analyses since 7 
2015 including the following projects: 8 


• I-405 Tolling Corridor Analysis 9 
• SR 509 and SR 167 completion projects 10 
• Washington State Department of Transportation (WSDOT) Gateway project 11 
• FastTrack (or new name) grant application 12 


In addition, the regional model has recently been used to provide multi-modal travel forecasts to 13 
support the following studies:  14 


• I-90/Front Street Interchange Justification Report (Issaquah) 15 
• Seattle Comprehensive Transportation Plan 16 
• SR 99 Toll and Revenue Study 17 
• Alaskan Way Viaduct Replacement Project 18 


C.2 Land Use, Highway, and Modeling Assumptions 19 


The regional model base year for this project will be 2019. The City of Seattle has created year 20 
2020 and 2035 socioeconomic land use estimates for various planning activities, including their 21 
Comprehensive Plan, mandatory housing affordability analysis, and the Key Arena 22 
environmental impact statement. The year 2019 assumptions for land use will combine the 23 
latest land use estimates developed by the City of Seattle with the Puget Sound Regional Council 24 
(PSRC) LUV.2 forecasts for the rest of the four-county region (King, Pierce, Snohomish, and 25 
Kitsap Counties). The regional 2019 forecast analysis zone land use distribution may be 26 
modified to be consistent with jurisdictional assumptions on smaller area (transportation 27 
analysis zone [TAZ]) land use distribution.  28 


The base and future year regional model will be modified for the WSBLE analysis to reflect the 29 
unique characteristics of the study area and the inputs to the model that represent these 30 
characteristics. Along with the land use assumptions described previously, several other key 31 
inputs will be reviewed for use in the model. The model components are listed below. 32 


Zone system and network: For the WSBLE analysis, the TAZ system will be refined/expanded 33 
to provide enhanced network detail for traffic forecasts and analysis, including estimation of 34 
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active transportation trips and extraction of turning movement forecasts at the 61 key 1 
intersections to be analyzed.  2 


The underlying regional model includes 1,800 TAZs overall, with 518 TAZs within the city of 3 
Seattle. The number of TAZs within Seattle has been expanded by 300 TAZs for this study, 4 
each of which includes boundaries that will allow for easy incorporation of the latest City of 5 
Seattle current and future land use estimates.  6 


Detail in the network will be added to reflect the addition of the 300 TAZs in Seattle. In addition 7 
to TAZs and connectors that provide for the assignment of trips onto the network, expanded 8 
network detail will include Seattle’s Vision Zero Plan refinements that reduce speed limits to 9 
enhance street safety and mobility. Network modifications will include reducing the speed limit 10 
on all residential streets from 25 to 20 miles per hour, and on streets in the center city from 30 to 11 
25 miles per hour.  12 


Trip generation: Two components of the trip generation process, household trip generation and 13 
special generation, will be modified for this study as described below.  14 


• Household generation – The regional trip generation model uses the Public Use Microdata 15 
Sample (PUMS) data set from the U.S. Census Bureau American Community Survey (ACS). 16 
The PUMS data are used to create household cross-classification information as a predictor 17 
of trip activity mode choice. The ACS recently released a 2015 PUMS estimate at the 18 
Census Tract level. Initial review of the data at the smaller geography may provide a better 19 
estimate of household characteristics in the WSBLE study area than the 2010-based ACS 20 
that is currently the source of household trip generation in the regional model. If that is the 21 
case these characteristics will be incorporated into the trip generation calculations. The 22 
update to 2015 is consistent with PSRC efforts to consider updating the PUMS input data in 23 
2018. 24 


• Special generation – The regional model creates trip estimates for trips that cannot be 25 
estimated using data from a household survey because the trips are not captured as part of 26 
traditional household location activity. These are often referred to as special generators, 27 
which provide trip estimates for hospitals, colleges, airports and sporting events, for 28 
example. In particular, in the WSBLE study area, three special generators could have an 29 
impact on person and vehicle trip demand. These are Key Arena (at Seattle Center), the 30 
Stadium District, and Seattle-Tacoma International Airport. Each of these areas will be 31 
revised using the most current data available and account for the planned forecasts for each 32 
location. One example of an update that will be needed in the model is the recently adopted 33 
North Terminal expansion plan for Sea-Tac Airport which, to date, has not been 34 
incorporated into the model.  35 


Freight estimation: Inputs to the regional model’s freight module will be updated for each 36 
analysis year based on the latest observed and future estimates of freight data from the Port of 37 
Seattle, City of Seattle, WSDOT, and the PSRC.  38 


Travel Costs: Travel costs are required in several modules within the regional model. Costs will 39 
be modified for each analysis year using traditional growth rates, actual charges, or based on 40 
interpretation of regional policy. Typical costs include: 41 
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• Parking: Hourly, daily, and college campus 1 
• Transit fares: Peak and off-peak, monthly and daily 2 
• Tolls: SR 520, I-405, SR 99 tunnel, SR 167, and Tacoma Narrows Bridge 3 
• Road usage charges: future years only 4 


C.3 Highway Model Calibration and Validation 5 


The examination of the existing highway conditions will be based on the observed travel data 6 
collected for this study during the fall of 2018 and spring of 2019. The data to be collected are 7 
described in Section 3, Data Needs and Sources.  8 


The base year data will also be used to support the regional model’s validation effort. The base 9 
year auto volume estimates from the regional model will be validated using the 2018-2019 10 
counts in the study area. The validation will be done across several screenlines in the study 11 
area. Potential vehicle and person trip screenlines for highway validation, which are different 12 
than those used for project evaluation purposes, are: 13 


• Lake Washington bridges 14 
• Ship Canal 15 
• N and NW 85th Street 16 
• Madison Street 17 
• Spokane Street/West Seattle Bridge 18 
• South of Cloverdale 19 


C.4 Future No Build (Baseline) and Build Highway Conditions 20 


The future year highway conditions will be the same for both the build and no build 21 
assumptions. Table C-1 provides a high-level look at some of the key project assumptions in 22 
2032 and 2042 networks. The project list (Appendix A) includes state, regional, and local 23 
projects that are anticipated to be funded within the 2040 timeframe, as well as other projects 24 
that are part of PSRC’s Regional Transportation Plan – 2018 (adopted May 31, 2018). Some of 25 
the projects are not currently funded but have been reviewed through an environmental process 26 
and would not likely influence the travel patterns and operations along the study corridors. The 27 
WSDOT Gateway Program is a major infrastructure improvement that is not fully funded but that 28 
is included in the network. 29 


The regional 2042 future year full build assumptions for transit include the following: 30 


• Light rail: 5 lines, 116 miles, with 80+ stations (Sound Transit) 31 


• Commuter rail: 2 lines, 89 miles, with 15 stations (Sound Transit) 32 


• Passenger-only ferry: 8 routes (King County Department of Transportation and Kitsap 33 
Transit) 34 


• Bus rapid transit: 42 lines (Sound Transit and King County Metro) 35 


• Streetcar: 3 lines (Seattle Department of Transportation) 36 
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Table C-1. Build Alternative Regional Network Components  


Projects/Programs 


Horizon Years 


Comments 
2030 


(Construction) 
2040 


 (Build) 


Roadway 


User fees (PSRC policy)   The financial strategy includes road 
usage charge system combined with 
express toll lanes and other pricing 
mechanisms. 


The Regional Transportation Plan - 
2018 (PSRC, 2018) 


SR 520 – I-5 X X Montlake Blvd. to I-5 (2029). 


I-405 express toll lanes  X X (pending tolling authorization) 


Puget Sound Gateway 
program 


Xa Xb SR 167, SR 509, and I-5. 


Local Agencies 


Seattle: South Lander 
Street 


X X Grade separation. 


Capital Improvement 
Programs/Transportatio
n Facilities Plans 


X X Typically, 6-year (or near-term) 
funding commitments. 


Comprehensive/Transp
ortation Plans  


X X Typically, 15- to 20-year list of 
funded and unfunded projects. 
Funded projects included as part of 
capital improvement 
plan/transportation facilities plan 
lists. 


Puget Sound Regional Council 


Regional Transportation 
Plan 2018 


X X See project list in Appendix A. 


Transit 


Sound Transit:    


 ST3 Program  X X Approved November 2016. 


 ST2 Program X X Approved November 2008. 
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Table C-1. Build Alternative Regional Network Components  


Projects/Programs 


Horizon Years 


Comments 
2030 


(Construction) 
2040 


 (Build) 


King County Metro:    


 6-year Service 
Implementation 
Plans 


X X  


 METRO 
CONNECTS 
(2025/2040)c 


X X  


a Phase 1 of Gateway Program. 
b Completion of Gateway program. 
c  Metro CONNECTS components to be included in future scenarios will be identified in collaboration 
with King County Metro 


 1 
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 Introduction 


This report summarizes the methods used in the current Sound Transit (ST) incremental model to 


produce ridership forecasts in support of the ongoing project planning and development activities. It  


describes reliance on the new and emerging data that were not previously available. This includes data 


from the ORCA smart cards,1 recent surveys, actual point‐to‐point speeds2 and detailed ridership counts. 


The current model benefited profoundly from the new data ‐ particularly, from the ORCA data which: 


 Is rich and internally consistent with a statistically acceptable 30% representation of transit 


travel at origin‐to‐destination level and by time of day; 


 Provides realistic transit trip length distribution as well as transfer rates for each time period; 


and 


 Is a significantly improved alignment of the transit travel patterns (represented by the seed 


matrix) to the actual counts data that results in a more accurate Base Year transit demand. 


The current (2017) version of the ST ridership model was developed using analytical ridership 


forecasting procedures refined over three decades of incremental methods applications. Over this time 


period, the methods have been subjected to substantial external review, including three independent 


Expert Review Panels, and four cycles of review by the Federal Transit Administration (FTA) over the 


course of New Starts grant applications for Link light rail projects. The fourth review cycle is still ongoing, 


in support of the proposed New Starts grant for the Federal Way Link Extension. 


These reviews have included comments FTA provided with respect to the ST incremental modeling 


procedures and assumptions described in earlier versions of this report. This report incorporates 


changes reflecting all of FTA’s comments. The following presents a brief history of ST transit ridership 


forecasting. 


1.1 History of transit forecasting at Sound Transit 


The history of transit forecasting analysis at ST began at Seattle Metro (now King County Metro) in 1986. 


Work by Brand and Benham3 led to Metro’s consideration of “a quick‐responsive incremental travel 


demand forecasting method,” based on the concept of staged forecasting analysis. In 1986, Metro 


developed and applied “logit mode‐choice equations for pivot‐point analysis”4 (as described by Ben‐


Akiva and Atherton;5 Koppelman;6 Nickesen, Meyburg and Turnquist;7 and many others) on EMME 


software. In 1988, Metro staff highlighted the relationship8 between Metro’s transit forecasting 


methods and the Puget Sound Council of Governments regional model.  


The Regional Transit Project, incorporated as Sound Transit in 1993, further developed forecasting 


analysis procedures using incremental methods in the early 1990s, prior to the November 1996 voter 


                                                            
1 ORCA smart card is the primary fare medium for all transit operators in the Puget Sound region. 
2 Actual Vehicle Locator (AVL) provides point-to-point actual speed data. 
3 Brand, D., and J.L. Benham, “Elasticity-Based Method for Forecasting Travel on Current Urban Transportation Alternatives,” Transportation 
Research Record No. 895, 1982. 
4 Harvey, R., “Pivot-Point Analysis of Transit Demand Using EMME/2,” an Internal Paper, Municipality of Metropolitan Seattle, May 1986. 
5 Ben-Akiva, M., and T. Atherton, “Methodology for Short-Range Travel Demand Predictions,” Transportation Economics and Policy, v.7, 1977. 
6 Koppelman, F., “Predicting Transit Ridership in Response to Transit Service Changes,” ASCE 109, 1983. 
7 Nickesen A., A. Meyburg, and M. Turnquist, “Ridership Estimation for Short-Range Transit Planning,” Transportation Research B, v.17B, 1983. 
8 Harvey, R., “Comparison of Metro and PSCOG Modeling,” a Memorandum to File, March 7, 1988. 
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approval of Sound Move: The Ten‐Year Regional Transit Plan. An Expert Review Panel—formed in 1990 


under the auspices of the Legislative Transportation Committee, the Secretary of Transportation, and 


the Governor—oversaw development of the first generation of the ST incremental model. This model is 


described in the November 1993 Travel Forecasting Methodology Report published by the Regional 


Transit Project. 


The ST model was updated in the late 1990s in support of the Central Link Light Rail Transit Project 


Environmental Impact Statement (EIS) and the North Link Light Rail Transit Project Supplementary EIS, 


including respective Full Funding Grant Agreements with FTA. The underlying ST model procedures used 


to perform transit ridership forecasting analysis in support of the North Link Light Rail Projects were 


documented in the Transit Ridership Forecasting Technical Report, issued in November 2003 by ST. The 


ST model was further updated in the mid‐2000s in support of the ST2 transit system expansion program 


and subsequently in 2012 for the EIS phases of the Lynnwood Link Extension and in 2014 for the ST3 


system planning work. 


The ST model has now been updated again in 2017 in support of the ST3 project planning and 


development activities and this report describes this latest update. Table 1‐1 illustrates more clearly the 


historical development of the current model, showing refinements in both data sources and structure 


over the past two decades. 


1.2 Report organization 


This report contains three chapters and four appendixes. Chapter 1 summarizes the methods used to 


produce ridership forecasts for ST and discusses important methodological considerations. Chapter 2 


describes the individual methods used for each step of the ridership forecasting process. Chapter 3 


describes validation of the ST model to 2016 conditions. The current model validation exercise has two 


purposes: (1) to highlight problems with past forecasting process that might have otherwise been 


overlooked and (2) to incorporate changes that could improve the forecasting results.  


1.3 Sound Transit incremental transit model 


The ST incremental model has been updated to a new base year (2016). Development of the base‐year 


transit‐trip tables involved a rigorous analysis of actual ridership volumes along each transit route and a 


realistic simulation of observed transit service characteristics for peak and off‐peak periods.  


For future year forecasts, external changes in demographics, highway travel time, and costs are 


distinctly incorporated into the process in stages, prior to estimating the impacts of incremental changes 


in transit service. In the first stage of ridership forecasting analysis, only changes in Puget Sound 


Regional Council (PSRC) land use forecasts are considered. In the second stage, other external non‐


transit changes, such as highway travel time (congestion) and costs (including parking costs) are taken 


into consideration. For forecasts of external changes, the ST model relies on the version of the PSRC 


regional model in current use by the Washington State Department of Transportation (WSDOT) on 


major highway projects. The first two stages of ridership forecasting analysis result in a forecast of 


future year zone‐to‐zone transit trips within the Regional Transit Authority (RTA) district boundaries, 


absent any changes in the transit system itself. For current year analyses, these first two stages are not 


necessary. 
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Table 1‐1. Sound Transit incremental models history 


  Survey‐based model  
(1992 to 2004) 


Counts‐based model 
 (2005 to 2011) 


Counts‐based model 
 (2012 to 2016) 


Counts‐based model  
(2017 to present) 


Data Sources   1992 on‐board surveys, collected 
by bus drivers on all transit lines 


– Lumpy 36% one‐day sample of 
inbound trips (mostly AM), or 
about 18% of daily trips 


– Peak and off‐peak line 
boardings control totals for 
survey expansion 


 1990 U.S. Census Journey‐to‐
Work (JTW) used for base transit 
shares 


 No reliable data for transfer rates, 
checked against 1992 surveys 


 Sparse on‐board survey data used 
for auto‐access shares 


 After 2000: 1992 survey demand 
adjusted with about 100 screen‐
line segment 1999 ridership 
counts on select locations around 
the region  


 1,700 line‐segment ridership 
counts for each time period for all 
lines, mostly collected by 
validated Automatic Passenger 
Count (APC) systems (2004 
average weekday) 


 2000 U.S. Census JTW for base 
transit shares 


 2004 ST on‐board surveys 


 PSRC modeled transit trip 
distribution to open additional 
non‐zero cells 


 Little reliable data for transfer 
rates, checked against 1992 and 
2004 surveys 


 Sparse on‐board survey data for 
peak auto‐access shares 


 1,800 line‐segment ridership 
counts for each time period for 
most routes, collected by most 
transit agencies by validated APC 
systems (2011 average weekday) 


 Washington Commute Trip 
Reduction Surveys (CTR) 2007 to 
2014 data and American 
Communities Survey (ACS) 2010 
data used for base transit shares 


 2009, 2011, and 2012 ST on‐board 
surveys added to base year matrix 
development 


 2007 to 2014 CTR Survey transit 
trip patterns added to base year 
matrix development 


 Transfer rate estimates validated 
against PSRC Travel Diary Survey 
(2006) and ST on‐board surveys 
(2004–2012) 


 Relied on segment counts near 
park‐and‐ride lots for peak auto‐
access shares 


 2,400 bus line‐segment ridership 
counts for combined time periods 
and for all lines, collected by all 
transit agencies by validated APC 
systems (2016 average weekday) 


 Stop‐level boarding and alighting 
ridership counts for each period 
and for Link, Sounder and high 
ridership bus routes collected by 
all transit agencies by validated 
APC systems (2016 average 
weekday) 


 2016 ORCA smart card database 
data was primarily used to create 
peak and off‐peak seed matrices. 
2011‐2016 ST on‐board and CTR 
surveys were incrementally added 
to open new cells. 


 2011‐2016 CTR Surveys data and 
most recent available American 
Communities Survey (ACS) data 
used for base transit shares 


 2016 ORCA smart card database 
provided actual transfer rates  


 Relied on segment counts near 
park‐and‐ride lots for peak auto‐
access shares 


 Actual Vehicle Locator (AVL) 
database was used to develop 
base year (2016 actual transit 
speed on each link for peak and 
off‐peak 
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Table 1‐1. Sound Transit incremental models history (continued) 


  Survey‐based model 
 (1992 to 2004) 


Counts‐based model  
(2005 to 2011) 


Counts‐based model  
(2012 to 2016) 


Counts‐based model  
(2017 to present) 


Structure   737 zones 


 FAZ demographics from 2002 
PSRC model DRAM/EMPAL + 
negotiation with locals 


 Highway skims via blind 
adoption of PSRC matrices 
created with erroneous cost 
coefficient 


 structural error 


 Use of eight transit trip classes 
forced very thin demand 
matrices (not technically a 
structural error, but generally a 
poor practice) 


– PM time periods: 3‐hour peak 
and ½ day off‐peak 


– Trip purpose: commute and 
non‐commute 


– Mode of access: walk and auto 
for peak and off‐peak 


 Transit Trip Tables 


– Base year demand derived 
directly from on‐board surveys 


– Non‐zero cells only 0.05% to 
2% across the eight trip tables 


– After 2000: single‐step Matrix 
Adjustment on non‐zero cells 
of 0.5% to 3% for eight trip 
tables 


 Fares in 2nd stage with auto‐
mode equation 


 780 zones (splits near rail stations) 


 FAZ demographics from 2006 PSRC 
model DRAM/EMPAL 


 Highway skims prepared directly 
by project team using a current 
PSRC model 


– Used a validated model that has 
been refined in major WSDOT 
projects 


– Aligned transit service levels in 
the PSRC model with those 
assumed in the ST model 


– Rigorous convergence criteria 


 Use of only three transit trip 
classes allowed very robust 
demand matrices 


– Time periods: 6‐hour peak and 
18‐hour off‐peak with 24‐hour 
daily counts as control totals 


– Mode of access: walk and auto 
for peak‐period and walk only for 
off‐peak 


 Transit Trip Tables 


– Base year demand derived 
directly from detailed ridership 
counts by route segment, time‐
period, and direction 


– Single‐step Matrix Estimation on 
non‐zero cells of 15% for peak 
and 17% for off‐peak 


 Fares in 2nd stage with non‐
transit‐mode equation 


 785 zones (splits for Ballard study) 


 FAZ demographics from PSRC 2013 
Land Use Targets and 2016 Vision I 
Forecasts 


 Highway skims prepared directly 
by project team using a current 
PSRC model 


 Used a recent model version 
refined and validated for major 
WSDOT projects 


 Aligned transit service levels in the 
PSRC model with those assumed in 
the ST model 


 Rigorous convergence criteria 


 Use of only three transit trip 
classes allowed very robust 
demand matrices 


 Time periods: 6‐hour peak and 18‐
hour off‐peak with 24‐hour daily 
counts as control totals 


 Mode of access: walk and auto for 
peak‐period and walk only for off‐
peak 


 Transit Trip Tables 


 Base year demand derived directly 
from detailed ridership counts by 
route segment, time‐period, and 
direction 


 Five‐step Matrix Estimation  


Fares in 3rd stage with transit‐mode 
equation 


In transit assignment, used logit 
function on connectors to improve 
distribution of zone access. 


 807 zones (splits near Capitol Hill, SW 
Everett, Federal Way, Fife, Issaquah) 


 FAZ demographics from PSRC 2017 
Land Use Vision II Forecast 


 Highway skims prepared directly by 
project team using a current PSRC 
trip‐based model 


– Used a recent model version 
refined and validated for major 
WSDOT projects 


– Aligned transit service levels in the 
PSRC model with those assumed in 
the ST model 


– Rigorous convergence criteria 


 Use of only three transit trip classes 
allowed very robust demand matrices 


– Time periods: 7‐hour peak and 17‐
hour off‐peak with 24‐hour daily 
counts as control totals 


– Mode of access: walk and auto for 
peak‐period and walk only for off‐
peak 


 Transit Trip Tables 


– Base year demand derived directly 
from detailed ridership counts by 
route segment, time‐period, and 
direction, plus stop‐level boardings 
and alightings for major routes. 


– Six‐step Matrix Estimation  


 Fares in 3rd stage with transit‐mode 
equation 


 In transit assignment, used logit 
function on all connectors to improve 
distribution of zone access. 
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In the third and final stage, incremental changes in the transit level of service (e.g., access, wait, and ride 


travel times) and user costs (i.e., fares) are considered, resulting in final transit demand estimates for 


each transit network alternative under consideration. 


Like all travel forecasting models, the ST model has some limitations. Because it uses average daily 


ridership, it is not particularly strong at assessing the effects of weekend special events, such as sporting 


events or major festivals. Furthermore, the ST model is ill‐suited for analyzing structural changes in 


regional land use beyond those already included in PSRC demographic forecasts or for forecasting in 


outlying areas of the three‐county region where there is minimal existing transit service.  


1.4 Important considerations and constraints 


This section discusses six important considerations and constraints in travel forecasting methods. Most 


of these are derived from many years of FTA guidelines on transit project planning that culminated in 


the current policy guidance.9 The following considerations reemphasize the use of best professional 


practice: 


 Careful standards for validation 


 Consistent application of policy assumptions across alternatives 


 Use of identical land use plans and constant overall travel demand patterns across alternatives 


 Generic attributes of modes 


 Analysis of service levels and travel forecasts for reasonableness 


 Maximum possible reliance on detailed data rather than output from other models 


 Careful standards for validation 


Validation is a vital component of any travel forecasting effort. It demonstrates that the forecasting 


procedures can replicate observed travel patterns in a region to support reliable forecasts of future 


travel patterns. The ST model primarily relies on the ORCA fare card data and detailed ridership counts 


to establish current transit travel patterns. In project planning, travel forecasting methods are expected 


to predict changes in travel patterns that are caused by general changes between the base year and a 


forecast year and by specific transit service changes introduced by each alternative.  


 Consistent policy assumptions across alternatives 


A large number of inputs to the travel forecasting process are at least partially subject to the policy 


decisions of local and state agencies. To isolate the differences generated by a specific proposed project 


(e.g., a fixed guideway rail transit system), all conditions that are not directly attributable to the 


proposed project must be held constant. It is therefore required that the forecasts hold the policy 


setting constant across all alternatives evaluated. These policies include: 


 Fare level and structure 


 Levels of service provided by the background transit system 


 Zoning policies 


 Parking policies and prices 


                                                            
9 Final Interim Policy Guidance—FTA Capital Investment Grant Program (June 2016). 
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This constraint means that forecasts prepared for FTA evaluation and EIS documentation should only 


contain differences between alternatives that are primarily caused by the transit alternatives 


themselves. For example, service levels on feeder buses should reflect a general service policy and 


investment level that is applied consistently across alternatives. Assumptions on all external inputs—


land use, regional income, parking costs, and other external variables—should also be held constant. 


 Constant travel patterns across alternatives 


Forecasts of the overall travel demand for which transit competes can involve confounding factors. The 


FTA guideline that land‐use policies be consistently applied removes some sources of variability in 


population and employment forecasts. In basic forecasts for modes that have differing degrees of grade 


separation, it eliminates guessing about the extent to which a particular alternative might shift 


residential and commercial development. Note that the forecasts provided to FTA by ST hold travel 


patterns constant. Supplementary analyses external to the modeling process are used to address 


potential development changes related to the various transit investment proposals. 


 Generic attributes of modes 


It is widely acknowledged that perceived differences between transit technologies, independent of 


travel time and cost, may contribute to choice of mode. These differences are often discussed in terms 


of comfort, security, reliability, legibility, and other characteristics that are difficult to quantify. Data to 


support direct inclusion of these variables in the analysis is limited. The ST model uses a conservative 


assumption and, for the most part, treats transit modes generically. Current FTA guidance on methods 


indicates that FTA will accept forecasts that account for measurable differences in some of these 


attributes, such as reliability between modes (e.g., bus and rail).  


The ST model includes small quantified mode‐specific variations in the perception factors (i.e., weights) 


for transit line boarding and waiting times (see Table 3‐2 in Chapter 3).  


 Analysis of transit service levels and travel forecasts 


The development of forecasts results in the production of a variety of additional types of information 


beyond ridership volumes. Examples include ridership changes in specific subareas, changes in roadway 


congestion levels, travel time savings created by new transit investments, and transit’s share of various 


travel markets. All of these needs careful review for quality control purposes, as well as an 


understanding of what the forecasts reveal about changes between the present and the future and 


differences among the transit alternatives. 


 Reliance on data 


This model version increases the reliance on detailed data by incorporating newly available data detail. 


Major new sources of data include ORCA fare card boarding and alighting data, Google highway travel 


time data, Automatic Vehicle Locator (AVL) data, and additional Automatic Passenger Count (APC) data 


on passenger activity at major stops. All of these data source additions reduce dependence on inputs 


from external models. 
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 Procedures for Travel Forecasting 


This chapter describes the methods and procedures used in the ST transit forecasting model, including 


the input data required by the ST model and its relationship to the PSRC model. 


Section 2.1 describes the methodology used to develop transit forecasts, the data requirements, and the 


data available. Section 2.2 describes the relationships between the ST and PSRC models. For instance, 


this section provides an overview of the methodology used by PSRC to produce land use forecasts that 


are critical to any future year ridership forecasting analysis. The transportation analysis zone system is 


described in Section 2.3. The mode choice model structure, specification, and coefficients are presented 


in Section 2.4. Summary descriptions of the process used to develop base‐year transit‐trip tables are 


provided in Section 2.5. Possible changes in population and employment, highway congestion, and cost 


(i.e., the application of the staged build‐up forecasting analysis) are discussed in Sections 2.6 and 2.7. A 


discussion on changes in transit service is included in Section 2.8. 


2.1 Methodology 


 Incremental vs. synthetic methods 


There are two different approaches to developing transit forecasts: synthetic methods and incremental 


methods. Synthetic methods estimate existing transit travel patterns by using separate sequential 


models to estimate 


 An allocation of regional population and employment projections to zones 


 The total number of trips to and from these zones 


 The origin/destination patterns of these estimated trips 


 The travel mode share likely for each estimated origin/destination pattern 


 Which specific links and lines in the highway and transit systems are used by these synthesized trips 


Incremental methods are simpler and more efficient for transit ridership forecasting and analysis 


because they 


 Are directly based on observed (rather than estimated) baseline travel patterns of transit users 


 Allow for concentrating efforts on transit network analysis, for studies whose primary goals are 


answering questions about alternative transit networks 


 Are more conducive to the separate and transparent evaluation of population and employment 


changes, highway congestion and cost, and transit services through the three stages of the 


forecasting process 


 Focus on direct comparisons related to specific changes rather than on complete simulations of 


travel behavior 


 Are more usable for intermediate evaluation and error identification 


 Eliminate the often laborious and time‐consuming calibration of sub‐choice models, since they do 


not require replication of base‐year travel patterns for these markets. 
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The FTA guidelines on transit project planning have identified three strong characteristics of the 


incremental approach that make it attractive for many applications. According to FTA, the incremental 


method “is well grounded in the reality of baseline travel patterns; it deals only with marginal changes; 


and it focuses attention on the changes in land‐use and transportation that drive the evolution of travel 


patterns over time.”10 


One limitation that could render incremental methods less desirable in some situations is their 


weakness in estimating future transit markets in locations where there is no existing transit market from 


which to build estimates. This is not an issue within the ST RTA district, since both ridership and transit 


service coverage within the district are highly developed. The use of incremental methods would only 


have limitations if applied to exurban or rural areas beyond the district boundary. 


Incremental methods rely on data collection, not travel demand theory, to describe base‐year travel 


patterns. In recent years, data availability has increased dramatically, with large quantities of revealed 


preference data no longer requiring expensive surveys or special counts. The ORCA smart card data, 


coupled with the detailed route‐level data by time‐of‐day from the ridership counts from each transit 


agency now available, provide complete observed baseline travel patterns within the RTA district.  


In the incremental model approach, the coefficients and sensitivities are the same as in the synthetic 


approach. The incremental methods are mathematically derived from and parallel to the synthetic 


methods and are applied at the same level of network detail that would be used in a synthetic approach. 


 Data available for Sound Transit planning 


The key sources of data available for ST planning include 


 PSRC land use forecasts 


 PSRC regional travel model version adopted by WSDOT for major highway projects 


 Service levels and detailed route‐level counts from transit operators in the three‐county area—


Sound Transit, King County Metro, Pierce Transit, Community Transit, and Everett Transit 


 ORCA smart card database 


 Automated Vehicle Locator (AVL) speed data 


 Location‐to‐location highway travel time from the Google Distance Matrix database 


 Sound Transit Surveys (2011–2016) 


 Commute Trip Reduction surveys (2011–2016) 


 Most recent available American Community Surveys 


 The National Transit Database (2016) 


 State and local agencies 


                                                            
10 Procedures and Technical Methods for Transit Project Planning, Federal Transit Administration, 2004. 
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PSRC’s land use forecasts are key input to the modeling effort for future years. The ST model uses the 


most current land use forecasts available from PSRC at the start of a project. The PSRC regional 


forecasting model, the version used by WSDOT for travel forecasting in support of major capital projects 


and tolling analysis, provides changes in highway travel times for past and future years. This WSDOT 


highway model also provides changes in traffic volumes on regional highway facilities for traffic impact 


analysis, and local jurisdictions provide traffic counts on local arterials for station impact analysis, as 


required.  


The following sections discuss how these various databases were developed and include more detail on 


how they are being used. 


2.2 Relationship to PSRC modeling 


 Summary comparisons of the PSRC travel demand model and the ST transit ridership model 


PSRC maintains a four‐step conventional synthetic travel‐demand modeling system consisting of trip 


generation, trip distribution, mode choice, and trip assignment models.11 Zonal trip ends are estimated 


using a set of trip rates classified by home‐based work, home‐based college, home‐based shop, home‐


based other, home‐based school, non‐home‐based work, non‐home‐based other, and three truck types. 


Trip distributions are estimated using a traditional “gravity” model. The PSRC mode‐choice model 


structure is a logit‐based model comprised of two transit modes, three auto modes, and two non‐vehicle 


modes.  


The ST and PSRC modeling procedures are closely inter‐related and highly complementary. The ST model 


uses measures of regional change in travel demand and highway congestion derived from the PSRC 


model. Summary comparisons and interrelationships of the PSRC and ST modeling procedures are 


highlighted below: 


 The PSRC model is a four‐county synthetic modeling system comprising land use, trip generation, 


trip distribution, modal split, and assignment models. It also includes several feedback loops based 


on intra‐regional accessibility. 


 The ST model is a three‐county, three‐stage, fully incremental system purposely designed for 


detailed corridor‐level transit planning and transit ridership forecasting. 


 PSRC’s regional population and employment forecasts are used to predict travel demand growth for 


future years. 


 ST uses an incremental mode choice procedure that is consistent with PSRC’s multinomial logit 


mode choice model. 


 The current PSRC model version used by WSDOT for travel and toll forecasting in support of major 


highway projects is adopted for interface with the ST model. This highway model has been recently 


refined and validated for use on several WSDOT tolling analyses. Figure 2‐1 highlights the 


relationship between the PSRC and ST models. 


                                                            
11 Puget Sound Regional Council, 4K Travel Model Documentation, June 2015.  
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Figure 2‐1. ST incremental transit ridership and PSRC regional models relationship 


 Preparation of demographic forecasts 


This section summarizes the procedures used by PSRC to forecast regional population and employment. 


The current demographic forecasts are referred to as Land Use Vision (LUV). The development of 


demographic forecasts process is described by PSRC in the Land Use Vision (LUV) Dataset Metadata 


Documentation (May 2017).  
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Land Use Vision Development Process 


The LUV projects growth for places in the Central Puget Sound region in 5‐year increments, 2015–2040. 


The process includes four general steps (Figure 2‐2). The regional totals for population, households, and 


jobs come from the PSRC Regional Macroeconomic Forecast. PSRC has used numeric policy guidance 


from the VISION 2040 Regional Growth Strategy and adopted local growth targets to apportion the 


Regional Forecast to cities and unincorporated areas to create annual control totals. Resulting control 


totals are then used in the PSRC’s land use simulation model, UrbanSim, to distribute projected growth 


on developable land.  


 
Figure 2‐2. Land use vision development process 


The UrbanSim model results are reported at different geographies, including at the forecasting analysis 


zone (FAZ) level for review and consultation feedback by local jurisdictions. These forecasts are also 


circulated for review by a wide variety of public and private organizations. After the review process is 


completed, these forecasts and allocations are widely used by the state as well as by local governments, 


public agencies, and private organizations.  


2.3 Development of zone and district systems 


The ST travel forecasts are produced for an 807‐zone system of Alternatives Analysis Zones (AAZ) 


developed specifically for the ST model but based directly upon PSRC’s current zonal system. Summaries 


of inputs and forecasts are prepared using 26 summary districts or other levels of aggregation (e.g., by 


corridor or by county) as needed. Zone and district maps are shown in Appendix A. 


 Forecast analysis zone and traffic analysis zone systems 


PSRC’s FAZ structure is the basic land‐use zone structure and consists of 219 FAZs that cover all the land 


area within the four‐county region. It is usually at this level of detail that local jurisdictions, through 


PSRC, agree upon allocations of future population and employment throughout the region.  


 Alternatives analysis zone system 


The AAZ system used to produce the ST travel forecasts is based on the zones maintained by PSRC for 


regional forecasts of travel demand within the four‐county central Puget Sound region. The ST zone 


system differs from PSRC’s system in two aspects. 


Most importantly, the ST system does not have the same geographic boundary as the PSRC system. 


Whereas PSRC includes a four‐county region (Snohomish, King, Kitsap, and Pierce Counties), the 1993 


state‐established RTA excludes the largely rural areas of North and Northeast Snohomish, South and 


Southeast Pierce, and East King Counties, as well as all of Kitsap County, Vashon Island, and the Gig 


Harbor peninsula. Areas outside the RTA district are external to the ST model. The 807‐zone system 
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includes smaller zones within transit corridors of interest, especially around potential station locations, 


as well as 17 external zones to represent highway connections outside the RTA boundaries.  


Keeping the PSRC and ST zone structures as similar as possible reduces the level of data manipulation 


required for interface between the two models.  


Summary districts were created from the AAZ system in order to 


 Provide a consistent basis for aggregation of certain model inputs, when such aggregation is 


appropriate 


 Calculate the modal shares required in the model validation and application phases 


 Prepare summary reports on trip tables and travel time skims 


These districts were carefully constructed to provide distinctive summary travel patterns by 


geographical area and corridor. 


2.4 Sound Transit mode choice model methodology 


 Model structure 


The ST mode‐choice model structure, which is an incremental logit model, uses a pivot approach in the 


development of forecasts and uses the PSRC regional mode choice coefficients. 


Incremental logit model 


The incremental approach predicts changes in travel behavior based on existing travel behavior and 


changes in level of service. The incremental form of the logit model is derived from the standard logit 


formulation, which is12 


(1)  ܵ ൌ
ୣ୶୮ሺሻ


ୗౠ
ౣ	ሾୣ୶୮൫ౠ൯ሿ


 


Where 


  Vi  =  utility of mode i in choice set m (j=1,2,3, .., i, ..m)  


Contains measurable components of transportation systems such 


as travel time and cost as well as socio‐economic attributes of trip 


makers.  


  Si  =  share of demand using mode i 


                                                            
12 Domenich, T., and D. McFadden, “Urban Travel Demand—A Behavioral Analysis,” North Holland, Amsterdam, 1975. 







 T r a n s i t  R id e r sh ip  F o r e c a s t i ng  M e t ho d o l o g y  R e p o r t  


 M a r c h  2 0 1 8   |   1 3  


Ben‐Akiva and Lerman indicate that “using elasticities is one way to predict changes due to 


modifications in the independent variables. For the linear‐parameters multinomial logit model, there is a 


convenient form known as the incremental logit model which can be used to predict changes in 


behavior on the basis of the existing choice probabilities of the alternatives plus changes in the 


independent variables.” The incremental form of the logit model is13 


(2)  S୧
	 	ൌ 	


ୗ	୶	ୣ୶୮ሺୈ୍	ሻ


ୗౠ
ౣ	ሾୗౠ	୶ ୣ୶୮൫ୈ୍	ౠ൯ሿ


 


where   


  Si  =  base‐year observed probability of using mode i from choice set m 


  Sif  =  new share (i.e., forecast year) of using mode i (interzonal average) 


  DIFF Vi  =  change in utility of mode i (interzonal average) 


    =  Vi
f—Vi = (DIFF CONSTi) + Bk x ( DIFF VARi,k) 


and 


  DIFF CONSTi  =  difference (future vs. base) in mode‐specific constant for 


mode i, 


  Bk   =  coefficient for attribute k 


  DIFF VARi,k  =  difference in numeric variable VAR k of alternative i 


  f   =  variable with superscript “f” represents value in forecast 


year.  


All transportation models, including the PSRC synthetic model, assume that the difference between the 


unmeasured attributes (e.g., comfort and image) between transportation systems in the base year and 


future years is negligible. As a result, the term representing the difference in mode‐specific constants 


(i.e., DIFF CONSTi) falls out of the computations. The only terms remaining in Equation 2 pertain to those 


attributes (e.g., travel times and costs) for which a measured change might occur, as well as Equation 3: 


(3)  DIFF Vi = Bk x DIFF VARi,k 


The mode‐specific constants in a synthetic model theoretically represent the effects of unmeasured 


attributes and often account for over half of the explanatory power in synthetic mode choice models. In 


practice, these constants are quite large and compensate for all types of errors in synthetic models, 


even network coding idiosyncrasies. They are used as overall adjustment factors to move the base year 


model results closer to targeted base year totals. Mode‐specific constants are not present in 


incremental logit equations. 


                                                            
13 Ben-Akiva, M., and S.R. Lerman, “Discrete Choice Analysis Theory and Application to Travel Demand,” The MIT Press, Cambridge, MA, 1985. 
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Nested logit model 


According to the independence from irrelevant alternatives (IIA) assumption, logit models require that 


all of the modes defined in the choice set m (for travelers) be independent of one another. However, the 


IIA requirement is usually difficult to maintain in a simultaneous structure. In practice, a sequential (or 


nested) logit model that is less restrictive than the simultaneous form is often used. The nested logit 


model groups appropriate submodes under the primary modes (i.e., transit), as shown in Figure 2‐3. For 


peak trips, the transit mode in the ST model, the sub‐choice is between access to transit by walking or 


by automobile. Suggestions from FTA on the appropriateness of nesting can be found in the FTA 


presentation by Jim Ryan at the January 2004 Transportation Research Board Annual Meeting.14 


 
Figure 2‐3. Incremental mode choice model structure 


                                                            
14 Travel Forecasting for New Starts Projects, Transportation Research Board 83rd Annual Meeting, Session 501, January 13, 2004. 
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The natural logarithm of the denominator of a logit model (Equation 1) is a single “inclusive” index Im15 


indicating the desirability of the main mode m and taking into account the attributes of access modes. 


This index is often called “LogSum” and calculated from 


(4)  LogSum = Ln {SUMj
m [exp(Vj)]} 


where 


Vj was defined before for Equation (1) 


McFadden16 has identified the coefficients K for the LogSum variable as indices of similarity among the 


sub‐mode choices comprising the overall price or cost.  


For the transit, lower level, the composite disutility of the sub‐modes (walk‐ and auto‐access) represents 


transit to the upper level choice. For transit mode t, the LogSum is 


(5)  LogSumt = Ln [exp(Vwalk) + exp(Vauto)] 


where 


  Vauto  =  utility of the auto‐access mode 


  Vwalk  =  utility of the walk‐access mode 


The structure for PM peak period shown in Figure 2‐3 is fully incremental17 because it uses the 


incremental logit model at both the lower‐level and upper level nests. The incremental form is highly 


desirable because it relies on observed data that describes current conditions, rather than using models 


to estimate these current conditions.  


Derivation of changes in LogSum variable 


In the fully incremental ST mode choice model, the changes in ridership between future and base‐year 


conditions are calculated based on the incremental logit formulation (Equation 2) both at the primary 


level of hierarchy (i.e., transit vs. non‐transit) and at the lower level (i.e., mode of access).  


Because the incremental model requires the difference in the values of LogSum variable (i.e., DIFF 


LogSumt for the mode of access), the underlying components of this difference need to be spelled out 


first within the context of standard logit formulation (Equation 1). The derivation process starts by using 


the definition of difference in the LogSum values and ends up with a simple formula consisting of the 


logarithmic summation of the exponential difference in the utility of each mode (i.e., future minus base 


year), weighted by the respective base year observed share. The mathematical derivation is presented 


below.  


                                                            
15 McFadden,E., A. Talvities and Associates, “Demand Model Estimation and Validation, Urban Travel Demand Forecasting Project (UTDFP) Final 
Report,” Vol. V, University of California, Berkeley, CA, 1977. 
16 McFadden,E., A. Talvities and Associates, “Demand Model Estimation and Validation, Urban Travel Demand Forecasting Project (UTDFP) Final 
Report,” Vol. V, University of California, Berkeley, CA, 1977. 
17 Dehghani, Y., and R. Harvey, “A Fully Incremental Model for Transit Forecasting: Seattle Experience,” Transportation Research Board, Record 
#1452, 1994. 
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Incremental change in LogSumt of Equation 5 can be represented by 


(6)  DIFF LogSumt = Ln[exp(Vf
walk)+ exp(Vf


auto) ] – Ln[exp(Vb
walk) + exp(Vb


auto)] 


Incremental change in LogSum for mode m (i.e., transit or auto), representing the upper‐level of the 


nested logit structure, can be written as 


(7)  DIFF LogSumm = Ln {Sumn
i[exp(Vi+DIFF Vi)]}—Ln {Sumn


i [exp(Vi)]} 


or 


  ൌ Ln	ሾ	
ୗ୳୫	


	ሾୣ୶୮ሺା	ୈ୍	ሻሿ


ୗ୳୫	
	ሾୣ୶୮ሺሻሿ


	ሿ 


  ൌ Ln	ሾ	
ୗ୳୫	


	ሾୣ୶୮ሺሻ	ൈ 	ୣ୶୮ሺୈ୍	ሻሿ


ୗ୳୫	
	ሾୣ୶୮ሺሻሿ


	ሿ 


  = Ln [Sum	୧
୬	ሺS୧ ൈ exp(DIFF V୧ሻሻሿ 


where 


  DIFF LogSumt   =  difference in LogSum term for transit mode t  


(future–base year) 


  Vf
walk, Vf


auto  =  the utility of walk and auto access modes in future 


  Vb
walk, Vb


auto  =  the utility of walk and auto access modes in the base year 


  DIFF LogSumm  =  difference in LogSum term for mode m (e.g., auto or transit) 


in the upper level of the nested structure (future–base year) 


  Vi  =  the utility of submode i (e.g., walk or drive access attributes) 


under nest n (e.g., transit) 


  Si  =  base‐year observed share of using submode (e.g., walk or 


drive access) under nest n 


  DIFF Vi   =  difference in the utility (e.g., travel time) of submode i under 


nest n (future–base year). 


The coefficients of variables (e.g., travel time) included in the utility of a sub‐mode i are equal to 


comparable mode‐choice coefficients from the upper‐level nest for the same variables (e.g., travel 


time), scaled by the corresponding LogSum coefficient (Ki).  


Values for DIFF LogSum variables resulting from Equation 7 are used in the incremental logit formulation 


(Equation 2) to estimate new interzonal modal shares. Nesting coefficients vary between 0.0 and 1.0 and 


measure the degree of similarity and dissimilarity of a group of sub‐modes from other modes in the 


upper‐level nest. For example, a nesting coefficient (K) of 1.0 on the transit nest of Figure 2‐3 would 


indicate that auto‐ and walk‐access sub‐modes are dissimilar (independent) from each other, implying 


that they should have been structured simultaneously instead of within a nested form. In the absence of 


any information to inform the selection of a nesting coefficient, an assumption of 0.50 is neutral. This 


nesting coefficient of 0.50 is used for the PM peak mode‐of‐access nest in the ST model. 
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 Model specification and coefficients 


As indicated in the previous section, since the mode‐choice model structure is fully incremental, the 


mode‐specific constants fall out of the computations. Therefore, it is not necessary to estimate values 


for modal constants. The model includes 


 Travel time and cost variables in the utilities of the transit sub‐modes, walk and drive access 


(e.g., in‐vehicle, out‐of‐vehicle times, transit fares) 


 Travel time and cost variables in the utility of non‐transit mode representing all travel in vehicles 


other than public transit buses and trains. 


The travel time and cost coefficients used in the ST model include the following: 


 ‐0.025 for in‐vehicle travel time (which falls within the FTA’s recommended range of ‐0.02 to ‐0.03 


and is also used in the PSRC mode choice model) with a relative ratio of 1.5 for out‐of‐vehicle over 


in‐vehicle transit travel times, as derived from the base year (2016) model validation analysis. 


 ‐0.00075 for travel cost (in 2016 dollars). 


These coefficients imply a value of in‐vehicle time of $20 (in 2016 dollars), which is about two‐thirds of 


average hourly wage rate for the Puget Sound Region. This value of travel time is also compatible with 


values used over the last decade for tolling analysis on major WSDOT projects such as SR 520,18 SR 99, 


and Puget Sound Gateway.  


 Base year mode shares 


Equation 2 illustrates the need for a reasonable estimate of Si (the existing shares for transit relative to 


alternative modes), including existing mode‐of‐access shares. Development of these base shares, used in 


the ST incremental model, is described below. 


Transit shares 


For the 2017 ST model version, a combination of data from the Washington Commute Trip Reduction 


(CTR) Act surveys and the American Communities Survey (ACS) is used to establish base year transit 


shares. 


The State of Washington passed the CTR Law in 1991 to encourage commuters to consider 


transportation alternatives to driving alone. Under this law, employers with 100 or more employees are 


required to conduct a survey once every two years to record the commute options used by their 


employees. The ACS is conducted on an on‐going basis in order to provide up‐to‐date information for 


planning. Further information about the CTR surveys and the ACS is provided in Appendix B.  


The CTR (2011‐2016) surveys provide transit shares at the zonal level with some limitations. These 


limitations include an over‐representation of transit users, related to employer size because the sample 


excludes small employers. 


The ACS data also has some limitations as it represents a sample of residences—only about 1 in 40 


households annually. The Census Bureau produces three ACS data series: one‐year, three‐year, and 


                                                            
18 SR 520 Bridge Investment Grade—Traffic and Revenue Study Report, August 29, 2011. 
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five‐year estimates. Five‐year estimates of ACS home‐to‐work flow by mode are currently available at 


the County or Census Place geographies. To address the ACS data limitations, transit shares were 


aggregated at the 6‐district level for maintaining statistical confidence in the share values.  


A 6‐district level summary comparison of transit shares in the ST service area indicated that 


 As expected, CTR transit shares are higher than those obtained from the ACS 


 Most recent available ACS shares are slightly higher than those obtained from the 2000 U.S. JTW 


data 


Based on the findings from the above analysis, it is reasonable to adjust CTR transit shares relative to 


ACS shares in the following manner in order to retain the CTR geographic detail: 


 Aggregate CTR 2011‐2016 surveys to the 26 districts at the work ends and 26 districts at the home 


end and calculate transit shares accordingly. Calculating the shares at this level (i.e., 26‐district to 


26‐district) preserves the variation in current mode‐choice behavior for PM peak and, therefore, the 


elasticities in the incremental logit model. 


Adjust 26‐district‐to‐district base transit shares based on using the 6‐district‐to‐6‐district transit shares 


calculated from the most recent ACS five‐year estimates as follows: 


 Since the aggregated CTR shares are higher than the ACS shares at the 6‐by‐6‐district level, reduce 


the CTR shares proportionately using the ratio of the ACS share to the aggregated CTR share. 


For calculating off‐peak base shares, a procedure similar to the one described above was used with the 


following exceptions: 


 Aggregate CTR surveys at 26‐district‐to‐26‐district level and calculate shares accordingly 


 Adjust CTR shares based on using 6‐district level ACS shares similar to the method for peak shares. 


 Balance the resulting 26‐district‐to‐26‐district share matrix by adding its transpose and dividing by 2 


 Apply a factor of 0.5 to reflect the difference in base off‐peak transit share relative to peak—this 


factor was calculated based on recent ST 2011 through 2016 small‐sample transit on‐board survey 


data.  


Access shares 


The 2017 ST model version relies on a matrix estimation process for the development of base‐year trip 


tables that is based on using a seed matrix with a high number of non‐zero cells. The process includes 


posting of ridership counts on appropriate segments and stops to capture existing demand at each park‐


and‐ride facility. These considerations, together with the fact that existing park‐and‐ride facilities are 


adequately represented throughout the region provide a good database from which to calculate access 


shares. Steps used to estimate access shares are summarized below: 


 Perform a select segment analysis on segments representing potential PM peak demand to park‐


and‐ride facilities 


 Aggregate the resulting demand matrix for PM peak auto‐access trips and the total PM peak transit 


trip table at 26 districts (work ends) and 165 FAZs (home ends) 
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 Divide the aggregated trip tables to provide existing auto‐access shares at a 26‐district‐to‐165‐FAZ 


aggregation level. 


 Discussion of staged build‐up analysis application 


For future year forecasts, the ST incremental ridership forecasting modeling procedures are applied in 


three distinct stages as highlighted in Figure 2‐4. This application method explicitly recognizes a build‐up 


approach to the ridership forecasts and encourages the analysis of intermediate results in the process as 


well as the checking of intermediate results for reasonableness. Specific contributions to changes in 


ridership at each stage are calculated and analyzed separately as they build on each other. The three 


stages are: 


 Overall growth in travel related to population and employment growth 


 Changes in ridership related to changes in highway congestion and costs 


 Changes in ridership related to transit service changes, including transit fare changes, if any 


By applying forecasting analysis in stages, the method also ensures that only those changes that are 


important to the study transit alternatives will be considered. For example, it is common in ridership 


forecasting (and preferred by the FTA) that only the changes in transit service be considered in the 


future year comparisons of transit ridership. Therefore, all demographics, such as land use, trip 


distributions, and gas and parking prices, are effectively held constant when comparing ridership on 


transit alternatives.  


FTA now considers transit benefits measures related to economic development effects and to land use 


entirely separately from the ridership estimating process. Furthermore, by requiring current year 


ridership estimates, with future years optional, FTA is de‐emphasizing future year forecasts in favor of 


simple network‐based comparisons. As the FTA Policy Guidance points out, “Use of current year data 


increases the reliability of the projected future performance of the proposed project by avoiding 


reliance on future population, employment, and transit service levels that are themselves forecasts.”19  


Staging the forecasts in an incremental model explicitly isolates sources of error, makes consistencies in 


the non‐transit assumptions transparent, and reduces superfluous calculations. When only variations in 


the transit service are under consideration, Stage 3 of the incremental model is the only step needed to 


evaluate each proposed variation in transit service. This method does not preclude varying inputs other 


than the transit service (i.e., for sensitivity testing) but allows such variation to be addressed simply and 


specifically, rather than as a hidden piece of a very large and complex model. 


2.5 Base‐trip table development 


The essential basis for incremental mode choice modeling analysis is the reliance on actual transit travel 


patterns. Capturing existing travel patterns is achieved in the ST model by using available, pertinent data 


that provide a complementary balance between origin‐destination (O‐D) data and detailed route‐level 


transit ridership information by direction and time‐of‐day for the base year. Chapter 3 includes a 


detailed discussion of the process used to develop base year (2016) peak and off‐peak transit‐trip tables. 


                                                            
19 Final Interim Policy Guidance—FTA Capital Investment Grant Program (June 2016). 
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Figure 2‐4. Staged ridership forecasting process 
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FTA now considers transit benefits measures related to economic development effects and to land use 


entirely separately from the ridership estimating process. Furthermore, by requiring current year 


ridership estimates, with future years optional, FTA is de‐emphasizing future year forecasts in favor of 


simple network‐based comparisons. As the FTA Policy Guidance points out, “Use of current year data 


increases the reliability of the projected future performance of the proposed project by avoiding 


reliance on future population, employment, and transit service levels that are themselves forecasts.”20  


Staging the forecasts in an incremental model explicitly isolates sources of error, makes consistencies in 


the non‐transit assumptions transparent, and reduces superfluous calculations. When only variations in 


the transit service are under consideration, Stage 3 of the incremental model is the only step needed to 


evaluate each proposed variation in transit service. This method does not preclude varying inputs other 


than the transit service (i.e., for sensitivity testing) but allows such variation to be addressed simply and 


specifically, rather than as a hidden piece of a very large and complex model. 


2.6 Stage 1—Changes in demographics 


 Formulation of Stage 1 forecasting analysis 


The ST ridership forecasting analysis depends on PSRC model databases for the overall growth in travel 


demand when performing future year forecasts. Growth estimates could either be derived from PSRC 


model trip distribution results or directly based on forecasts of demographics. Travel growth factors for 


the ST model are derived from published PSRC forecasts of households and employment growth.  


Growth in total households and employment between 2016 and a future year is calculated at a FAZ level 


and applied to the base year (2016) transit‐trip tables using a two‐dimensional matrix balancing method 


(i.e., similar to a Fratar calculation). The results of the Stage 1 analysis are the estimated transit trips for 


a future year. The secondary impacts of growth on transit demand (e.g., increased highway congestion 


or costs) are not yet accounted for at the end of Stage 1.  


A combination of households and employment is used in establishing the zonal growth factors applied at 


the origin and destination end of the base year (2016) trip tables. 


 For the PM peak period, a combination of 20 percent households and 80 percent of employment is 


used to calculate the growth in PM peak transit origins and the reverse is used to calculate growth in 


PM peak transit destinations. 


 For the off‐peak period, a combination of 50 percent households and 50 percent employment is 


used to calculate growth for both origins and destinations. 


 These factors are derived from ST on‐board surveys conducted over the years 2011 through 2016. 


                                                            
20 Final Interim Policy Guidance—FTA Capital Investment Grant Program (June 2016). 
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Because of earlier concerns about a supposed tendency of two‐dimensional balancing to artificially 


increase trip lengths, an examination is performed to determine any alteration in average trip length for 


every application of the Stage 1 process. As highlighted in Figure 2‐5, the balancing method has only 


slightly changed the underlying average trip length frequency distribution exhibited in the base year 


(2016) transit trip table. In fact, the average trip length and the standard deviation of the trip lengths 


increase slightly upon application of the two‐dimensional balancing. While this check on trip lengths is 


performed for each new application of the Stage 1 balancing, the results of the checks have consistently 


shown the process to be neutral for trip lengths. 


 
Figure 2‐5. Average trip length frequency distribution comparison 
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2.7 Stage 2—Changes in highway congestion and cost 


 Formulation of Stage 2 forecasting analysis 


Stage 2 considers how changes in highway congestion and auto costs (including parking, operating, and 


insurance) will influence mode choice.  


The ST ridership forecasts use the PSRC model version, as adopted by WSDOT for travel forecasting in 


support of major highway projects, to estimate highway travel times. This highway model has been 


refined and validated in recent years for use on the SR 99 Alaskan Way Viaduct & Seawall Replacement 


project, the I‐90 tolling analysis, Puget Sound Gateway project, the Lynnwood Link and Federal Way Link 


Extensions (see Appendix C). Base year (2016) zone‐to‐zone highway travel times are obtained directly 


from Google travel time data (see Appendix B). Rate of change in highway travel times is obtained using 


the PSRC model and applied to actual base year highway travel times to establish future year zone‐to‐


zone highway travel times. This incremental process is executed on the FAZ‐to‐FAZ highway travel times.  


When a transit alternative significantly affects the highway system (e.g., taking freeway lanes for transit 


facilities), additional analysis of future highway networks and congestion using the PSRC highway model 


is required. Likewise, when a Build alternative has significantly higher ridership in a corridor than the No 


Build alternative, an additional highway model application may be necessary to account for slightly 


higher highway volumes in a No Build alternative. 


In the Puget Sound region, transit fares and auto costs (except parking costs) are usually assumed to 


increase only at the rate of overall inflation; therefore, they are usually immaterial to the ST model. The 


ST model, however, includes these variables for use in sensitivity tests that are not directly part of 


project planning ridership forecasts.  


Stage 2 transit trip forecasts are calculated using the following incremental logit equation: 


(8)  Stg2Trn ൌ 	
ୗ୲ଵ୰୬


ୗ౪ା	ሺଵି	ୗ౪	ሻଡ଼ሾୣ୶୮ሺ	ൈୈ୍	୭ୗ୳୫ሻሿ
 


where 


  Stg2Trn  =  Stage 2 transit trip forecasts 


  Stg1Trn  =  Stage 1 transit trip forecasts 


  St  =  the base year observed transit shares 


  K  =  nesting coefficient on the auto nest 


  DIFF LogSumh  =  Difference in the LogSum values due to changes in highway 


congestion and auto costs (future vs. base year). 


Data from the ACS and CTR surveys (for the baseline share), 


highway skims, and auto costs are used in Equation 8 to 


estimate the DIFF LogSumh on the auto side. 


Stage 2 transit‐share forecasts (Stg2Shr) are also calculated as follows: 


(9)  Stg2Shr ൌ 	
ୗ୲ଶ୰୬	ൈ	ୗ౪
ୗ୲ଵ୰୬
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Resulting from the Stage 2 forecasting analysis are the transit trips for a future year, having accounted 


for factors external to the transit service itself. These results then serve as a platform for analysis of 


ridership on alternative transit networks. Note that bus speed degradations are used in the Stage 3 


forecasting analysis. They are, however, based on changes in the level of highway congestion estimated 


using the Stage 2 PSRC model runs.  


Note also that the final distance skim matrices from Stage 2 are saved for subsequent calculation of 


vehicle‐miles traveled when estimating the environmental effects of various transit alternatives. This 


simple multiplication of a vehicle miles’ matrix by a New Riders matrix is now incorporated in the FTA’s 


Final Policy Guidance for estimating the environmental effects for New and Small Starts evaluations.21 


In most project planning ridership forecasting, Stages 1 and 2 need not be calculated as often as Stage 3. 


It is only when a transit alternative is presumed to have a strong effect on external factors, such as the 


regional highway network, that the entire process would have to be cycled through. However, for the 


New Starts project rating purposes, FTA discourages forecasts that are based on different externalities 


for different alternatives.22 


 Estimation of parking costs  


For the purpose of representing daily and hourly parking costs more accurately, a survey of parking costs 


scattered around the parts of the region that have paid parking was conducted in 2017. Based on the 


findings from this survey, base year daily parking costs were updated. This update compared target daily 


values with observed hourly parking rates, showing that the ratio of hourly‐to‐daily parking averaged 


around 25 to 30 percent, with a range from 10 percent in South Lake Union to 42 percent in downtown 


Seattle and around Seattle Center.  


According to the limited historic information available, real parking costs have averaged an annual 


growth of approximately 1.5 percent since 1960. This is primarily attributable to changes in employment 


density, which has averaged similar growth over the last five decades. Forecast increases in employment 


density at the FAZ‐level are used to estimate future year changes in real parking costs. This results in 


parking cost increases around the region varying between 0.5 and 2.0 percent per year between 2016 


and 2040. The average for all zones for which there are parking cost increases is around 1.0 percent 


annually, with the weighted average being considerably lower.  


 Estimation of other costs and median income 


Because auto operating costs in the Puget Sound region are usually assumed to increase only at the rate 


of overall inflation, they are less significant to ST models. Base‐year (2016) and future auto operating 


costs are estimated at about $0.19 per mile (in 2016 dollars). Auto operating costs also include any 


relevant tolls or driving fees. The ST model assumes a conservative 0.5‐percent annual (real) growth in 


income. 


                                                            
21 Final Interim Policy Guidance—FTA Capital Investment Grant Program (June 2016). 
22 Final Interim Policy Guidance—FTA Capital Investment Grant Program (June 2016). 
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2.8 Stage 3—Changes in transit service 


 Formulation of Stage 3 forecasting analysis 


In the third and final stage of the forecasting analysis, the incremental changes in the transit level of 


service, including transit fares, are considered. This change (as indicated in Section 2.4.1) is reflected in 


the resulting relative values of the LogSumt variable using the base‐year and future transit networks.  


The Stage 3 transit shares and ridership forecasts are calculated as follows: 


(10)  P′ac ൌ 	
ౙ	ൈ	ୗౙ


ౙ	ൈ	ୗౙା	ሺଵି	ౙሻൈ	ୗ౭ౢౡ
 


and 


(11)  Stg3Trn ൌ 	
ୗ୲ଶ୰୬	ൈሾୣ୶୮ሺ	ൈୈ୍	୭ୗ୳୫౪ሻሿ


ୗ୲ଶୗ୦୰	ൈሾୣ୶୮ሺ	ൈୈ୍	୭ୗ୳୫౪ሻሿା	ሾଵିୗ୲ଶୗ୦୰ሿ
 


where 


  LOSac  =  Difference in (future vs. base year) utility of the park‐and‐


ride access submode 


  LOSwlk   =  Difference in (future vs. base year) utility of the walk‐access 


submode 


  ac  =  Forecasted Stage 3 shares for the auto‐access mode 


  Pac  =  Base‐year observed shares for the auto‐access mode, 


derived from the base year trip table development process 


reflecting actual counts on park‐and‐ride facilities. 


  K  =  Nesting coefficient 


  DIFF LogSumt  =  Difference in the LogSum values due to changes in transit 


level‐of service (future vs. base year) 


Transit service that is taken into consideration in the ST model Stage 3 forecasting analysis is 


represented by means of a coded network. Details on transit network preparation are included in 


Appendix D. Treatment of bus speeds in the ST model includes the degradation of bus speeds due to 


roadway congestion, estimated by the PSRC model in a manner developed in consultation with the 


FTA.23 Bus speed degradation is considered in Stage 3 forecasting analysis and held constant among 


alternatives. It is applied only to bus run time in mixed traffic (excluding high‐occupancy vehicle lanes) 


and not to dwell and lay‐over time components. 


 Transit fares 


Any changes in transit fares are considered in Stage 3 of the ST model, along with changes in transit 


service. However, fares are always held constant among alternatives. Transit fare matrices were 


developed for the ST model and were assumed to be: 


 The zone‐to‐zone averages in effect in 2016 (for the base year) 


 The zone‐to‐zone averages in effect at the start of a project (for all future years) 


                                                            
23 Billen, D., Sound Transit, “Updated Treatment of Bus Speeds in the Sound Transit Model,” Memorandum to Eric Pihl of FTA, dated August 1, 
2002. A copy of this memorandum is included in Appendix D.  
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 Independent of transit path choices 


Independence from path choice is a reasonable approach to fares with the RTA District. The path‐


independent approach to transit fares also aligns with FTA’s guidance to keep any fare‐related utility 


differences between alternatives to a minimum. Upon the introduction of the ORCA smart card as the 


primary fare medium for all transit operators in the District, zonal fares are more appropriate than path‐


based fares. For most trips within the District, the fare implications of path choice and transfers have 


become less critical for forecasting. This is due to the very high market penetration of the regional 


employer pass programs, to the wide use of ORCA smart cards and to the refined agreements among 


the transit operators for assigning cash value to trips involving more than one transit vehicle or more 


than one transit agency. 
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 Base Year Transit Trip Table Development and Validation 


Before a model can be used for transit travel analysis, it must be validated. The process of validation 


involves comparing the performance of the model to the most recent observed data sources available to 


confirm that the model is accurately replicating current transit travel patterns. 


An incremental approach, which is used in the ST model, generally reduces the need for validation 


because it relies not on travel behavior theory, but on current data. However, it is still useful to check 


the overall performance of the model against current known conditions. 


This model version represents a departure from previous versions, primarily because of a significant 


increase in the amount of data available in the Puget Sound Region for describing current transit travel. 


The most significant of these is the availability of ORCA fare card transaction data, which removes the 


need for an ad hoc assembly of disparate seed matrix sources.  


The availability of detailed and accurate system‐wide peak and off‐peak transit speed data from AVL 


systems enables a complete revision to previous methods for posting transit speeds. Of further 


significance, has been the increased detail and improved sample rates for the APC data, including stop‐


to‐stop volumes and boarding and alighting details by stop. 


This chapter is organized into three sections. Section 3.1 describes the data preparation, including 


network data, ridership count data, and seed matrix data. Section 3.2 describes the base year matrix 


estimation process. Section 3.3 describes the base year (2016) validation results and the final transit 


demand matrices. 


3.1 Data preparation 


 Transit network 


To facilitate translation of speeds and other geographic data to and from the model networks, all model 


networks are now converted to the XY coordinate base used in most local GIS and transportation 


applications (i.e., Washington State Plane North coordinates). Documentation of this shift of the 


coordinate system is provided in Appendix D. 


Transit operating speeds are no longer estimated from posted schedules and spot data from terminus‐


to‐terminus reliability reports, but directly from AVL systems managed by the transit operators. Thus, 


average speeds for every stop‐to‐stop segment within the RTA district boundaries are posted from the 


measured average speeds directly to the ST Model transit network. Documentation of this direct 


translation of operating data to model speeds is also provided in Appendix D. 


Regional transit agencies currently implement two service changes each year, in late September and late 


March.  


 This model version is constructed on a transit network base covering the winter 2016‐2017 service 


levels (late September 2016 to late March 2017). We refer to this network as the 2016 Base Year 


network even though it spans six months over portions of two calendar years. 
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 The Base Year transit network thus includes the two recently opened Link light rail extensions—


north to the University of Washington in March 2016 and south to Angle Lake in September 2016. 


 The Base Year transit network also includes associated King County Metro (KCM) bus service 


changes implemented in response to those Link extensions. 


 The Base Year transit network reflects all bus service as operated by all operators throughout the ST 


District for this winter 2016‐2017 Base Year service period. 


 Bus and rail headways are still obtained from agency posted schedules. 


 Headway management data is now available stop‐by‐stop only for rail lines but are not available for 


bus lines. Such data may be useful in the future for adjusting model headways to data‐driven 


perceived headways. 


 All fixed‐route fixed‐schedule public transit services within the ST District are included, except for 


lines with fewer than six scheduled trips per weekday. 


 Demand‐response services, dial‐a‐ride services, employer provided services, and ferry services are 


omitted from the transit network. 


 Passenger counts data 


Current passenger counting techniques have improved greatly, both in their accuracy and their level of 


available detail. This may be especially true here in the Puget Sound Region, although the technologies 


used are now widely available. The sampling rate for counts in this region is now over 25 percent on 


local bus lines, 30 percent on Link light rail, 50 percent on bus rapid transit lines, and 100 percent on 


commuter rail lines. Likewise, the detail available includes all stops, all segments, and all times of day by 


direction and vehicle trip.  


The resulting data, averaged over a half year or over a quarter, should be considered perfectly reliable 


as a precise snapshot of current transit travel. Use of this level of existing detail resolves a significant 


portion of potential Base Year error. Detailed ridership counts were obtained from all transit operators 


within the RTA district boundaries. For the winter 2016‐2017 service period described above, these 


operators are 


 King County Metro 


 Pierce Transit 


 Community Transit 


 Everett Transit 


 Sound Transit 


All the above operators supply complete ridership data from on‐board APC systems. This data includes 


boardings and alightings by stop or station, by line, by direction, by trip, and by time of day. For use in 


the ST Model, the counts data is consolidated into segment volumes by line and by direction for peak 


and daily volumes and peak and daily boardings and alightings by stop or station. Off‐peak counts are 


calculated from daily counts so that the daily counts remain control totals for all APC data. The 
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consolidated counts data is processed directly into various stages of the matrix estimation process as 


described in Section 3.2. 


 The PM peak period is defined as 3:00 p.m. to 6:30 p.m. for the partitioning and consolidation of the 


counts. This time‐period allows specification of the peak‐only services and peak‐specific train and 


bus frequencies. 


 For the ST model, an AM peak period is not defined or used directly in the model. 


 Daily counts are consolidated into 24‐hour totals for an average weekday within the six‐month 


period described above. 


 The daily counts always represent control totals for the boarding, alighting, and segment volume 


counts. 


 Off‐peak counts for use in the off‐peak matrix estimation process are calculated as daily counts 


minus the PM peak counts minus the inverse of the PM counts, then balanced by direction. 


 Detailed boarding and alighting counts by stop or station, line, direction, and time‐period are 


retained for use in Matrix Estimation Quality Control (QC) exercises. 


 QC methods include both machine error trapping and direct inspection of results on the model 


network. 


 Further QC efforts are undertaken during the matrix estimation process as issues and 


inconsistencies arise in transit demand assignments produced over many iterations of matrix 


estimation. 


The number of counts posted and the precise locations of the postings changes somewhat during the 


iterative matrix estimation process in response to issues arising in the QC process. Therefore, the 


number and types of posted counts are described in Section 3.2. 


 Data for seed matrices 


Because of the difficulties inherent in attempting to accurately estimate or synthesize the shape of 


travel demand O‐D matrices, the ST Model now uses primarily ORCA fare card data to construct the 


shape of the Base Year transit trip tables. This source substantially replaces the sparse and outdated 


rider O‐D data from on‐board surveys used in previous model versions. 


 The widespread use of regional fare cards provides a very large sample of transit travel patterns 


(over 60 percent regionally and over 75 percent on ST rail and bus services). Not all of this ORCA 


data is directly usable for the seed matrices for a variety of reasons related to fare collection 


anomalies. However, the usable data sample remained very large, about 50 percent. 


 Additional transit rider data from recent Washington CTR peak commute surveys and recent ST on‐


board rider surveys are also used, to the extent that they open new cells in the seed matrices. 


The ORCA data has some specific advantages compared to sources of O‐D patterns used in previous 


model versions. These include 
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 The data contains all types of transit trips, regardless of trip purpose, and is not skewed toward 


commute trips or long trips. 


 The trip sample is so large that the potential response bias is minimal, compared to the sparse 


surveys used by ST over many years. 


 The data is very detailed regarding time‐of‐day. 


 The data is the first reliable large‐sample information on transfer rates and transfer locations, now 


using a consistent regional definition of transfers. 


 Because of its detailed information on transfer behavior, ORCA data provide data‐driven rather than 


model‐estimated totals of observed linked‐trips for peak, off‐peak, and daily transit travel, now 


using a consistent definition of what constitutes a linked‐trip. 


Data analysis and trip table preparation is a cooperative effort between ST and the Washington State 


Transportation Center (TRAC) at the University of Washington. Details of the ORCA data processing and 


geocoding to the ST Model 807‐zone system are provided in Appendix B.  


Some relevant basic information on the ORCA data details presented in Appendix B would include 


 ORCA data is obtained for all transit operators on all lines operating within the ST District. 


 The data chosen covers weekdays over a 9‐week period from March 26, 2016, through May 28, 


2016, after the University Link extension opened but prior to the Angle Lake station opening. 


 Trips included in the resulting seed matrices account for 20.4 million weekday boardings, of which 


4.9 million boardings involve transfers. This translates into an average weekday transfer rate of 1.32. 


 The ORCA data comprises 97 percent of all trips in the two resulting (PM peak and off‐peak) seed 


matrices and accounts for 90 percent of the O‐D open cells. Total open cells amount to 29 percent of 


the available cells in the two 807‐by‐807 seed matrices. 


3.2 Matrix estimation 


Matrix Estimation (ME) in the ST transit model creates Base Year transit demand matrices, which 


replicate measured existing average weekday transit flows.24 The methodology requires well‐validated 


networks, precise ridership counts, and seed matrices of peak and off‐peak transit demand in a zone 


structure tailored to the transit networks. The method uses an iterative gradient‐reduction approach to 


minimize the differences between estimated and observed ridership counts posted at designated 


locations on the network. 


The objectives of the ME process are to achieve a close match between estimated and actual peak and 


daily 


 Transit volumes 


 Boardings and alightings at all stations and at major BRT and high ridership bus stops 


                                                            
24 The updated ST model was implemented in the current EMME Software (version 4.3.3). The Matrix Estimation process in the current EMME 
Software was used to develop base year (2016) demand matrices. 
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 Boardings by line 


 Average trip length by operating agency and mode and by line for rail lines and BRT lines 


 Stepwise matrix estimation 


It is possible to run ME in a single process which considers all routes at once and to achieve reasonable 


R‐squared, slope, and intercept results for the major transit lines at their high‐volume locations. The 


gradient‐reduction measures with this method may indicate relative closure after about 25 iterations 


showing an apparent equilibrium between the lines and the matrices. 


This apparent equilibrium is deceptive because closer examination of results of a single‐step approach 


reveals that low‐volume and medium volume lines and some low‐volume segments on high‐ridership 


lines may show serious mismatches in the resulting volumes. In the type of detailed analysis ST requires 


from this model, such relatively minor errors in the Base Year validation and in forecasting situations can 


seriously detract from the usefulness of the model. 


Therefore, the ME is performed in a sequential and cumulative manner. Performing the ME in this 


manner mitigates the dominance of high‐volume routes and allows better alignment of the counts data 


within subareas and within service types. The specification of the matrix estimation process in steps is 


shown in Table 3‐1. 


Table 3‐1. Specification of matrix adjustment in steps 


Step 
No. 


 


Count Posting Type  Routes Considered 


Step 1  Segments  Include segment counts from Pierce Transit, Everett Transit, Community Transit 
(excluding SWIFT line), and KCM 900 routes 


Boardings/Alightings  Bus boardings/alightings on RapidRides A/C/D, ST express bus, and KCM mid‐town mid‐
range routes 


Step 2  Segments  Step 1 + KCM local routes and street car + ST routes 541/556/566/596 


Boardings/Alightings  Same as Step 1 


Step 3  Segments  Step 2 + KCM mid‐town, mid‐range routes 


Boardings/Alightings  Same as Step 1 


Step 4  Segments  Step 3 + CT SWIFT + all ST and KCM routes excluding C/D/E/545/550/Sounder/Light Rail 


Boardings/Alightings  Same as Step 1 


Step 5  Segments  Step 4 + RapidRides C/D/E + ST routes 545/550 


Boardings/Alightings  Step 4 + boardings/alightings for Sounder 


Step 6  Segments  Same as step 5 


Boardings/Alightings  Step 5 + boardings/alightings for Light Rail 


 


The segment counts are first grouped based on the markets and the service type.  Then, the matrix 


adjustment is performed on each group by cumulatively including the segment loads from all the 


previous groups and using the previous result matrix as a new seed matrix. Such a step‐wise matrix 


estimation process allows adjusting the transit‐trip table for low volume segments before including the 


next level of higher volume segments. This allows the ME adjustment method an opportunity to adjust 
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segments or stops with low volumes as well as segments with high volumes. The adjustments to low‐


volume segments or stops are not greatly modified as the higher‐volume segments are brought in, so 


low‐volume information is retained. 


 Calibration of path parameters 


The approach to ME outlined above is complemented by an extensive and rigorous path analysis effort. 


This effort involves comparisons over many runs of ME against all available data, including agency data 


on line boarding and alighting locations, average trip lengths, route segment volumes, and other data 


available for the Base Year.  


The parameters used in path‐building are of critical importance in estimating path changes between an 


existing network and a proposed network, whether the proposed network postulates minor or major 


changes. These parameters include walking speeds, “escalator” link lengths, auto‐access parking lot walk 


link lengths, boarding penalties, and weights or perception factors applied to the various components of 


out‐of‐vehicle time. 


Previous ST model versions used a variety of weakly‐calibrated assumptions, often postulated from 


external sources. The wealth of detail available for this model calibration enabled the first serious check 


of those postulated parameters. Since the parameters should be held constant through Matrix 


Estimation, Base Year assignments, mode choice skims, and final assignments, they are calibrated during 


the ME process.  


The calibration involves many iterations through ME and final assignments. This requires constant 


checks against aggregate data, such as actual transfer rates, and detailed data, such as route‐level and 


bus‐stop‐level boardings and alightings. An extensive analysis of outlier routes using scatterplots of 


estimated vs. actual boardings/route and average trip lengths is particularly productive in parameter 


calibration. These checks also provide as a byproduct, extensive QC checks on minor errors in the counts 


data and minor network coding errors. Table 3‐2 shows the more important resulting path‐building 


parameters. 


The iterative check of assignment result details also includes review of important transfer locations, with 


emphasis on locations of existing rail transfers, and bus transfer activity at likely future rail transfer 


locations. Virtually all likely future rail transfer locations are on existing BRT or ST Express Bus lines. 


Finally, the iterative ME calibration process allows adjustment of the count data posting locations, 


including moving or adding segment count locations to capture minor variations in the market profile 


along individual routes. For this model version, it allows posting boarding and alighting data at all rail 


stations and the major BRT and ST Express Bus stops. The final PM peak ME relied on posted actual 


ridership values at 1140 line segments and 180 stations or stops. The off‐peak ME used about 


80 percent of these, reduced by the presence of some having no off‐peak service, e.g., Sounder 


Commuter Rail. 
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Table 3‐2. Boarding penalty, wait time factor, and escalator 
link parameters 


Description  Value 


Regular Bus Stops 


Boarding penalty  4.0 minutes 


Wait time factor  0.60 


Escalator link  NA 


Transit Centers1 


Boarding penalty  3.0 minutes 


Wait time factor  0.50 


Escalator link  NA 


Downtown Bus Tunnel  


Boarding penalty  3.0 minutes 


Wait time factor  0.50 


Escalator link  1.4 minutes 


Rail Stations (surface)  


Boarding penalty  1.5 minutes 


Wait time factor  0.50 


Escalator link  1.2 minutes 


Rail Stations (tunnel or elevated, excluding Downtown Seattle 
Transit Tunnel stations under joint operations)  


Boarding penalty  1.5 minutes 


Wait time factor  0.50 


Escalator link  1.4–2.4 minutes 


1 List of Major Transit Centers (TC): 
1) Bellevue TC  13) Lakewood TC 
2) Federal Way TC  14) Everett Station 
3) Northgate   15) Tacoma Community College 
4) Burien TC  16) Tacoma Commerce St 
5) Kent Station TC  17) Tukwila International Boulevard 
6) Auburn Station TC  18) Tukwila Station 
7) Kirkland v  19) Lakewood Station 
8) Overlake TC  20) Sumner Station 
9) Aurora Village TC  21) Puyallup Station 
10) Renton TC  22) Issaquah TC 
11) Lynnwood TC  23) West Seattle 
12) Tacoma Dome Station  24) Ballard 


Related Assumptions: 
‐ Walk speed = 2.5 mph 
‐ Weight factor on out‐of‐vehicle travel times = 1.5 
‐ Weight factor on the auxiliary walk times on 1st, 2nd, 3rd and 4th Avenues in 
downtown Seattle leading to King Street Station = 1.0 
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 Sensitivity test using ST3 build network 


Understanding the performance of this model version compared to the previous version, i.e., the 2014 


Base Year version used for the ST3 planning work, suggests applying a Current Year sensitivity test using 


the ST3 Build network. This requires a Current Year forecast using the new model version for 


comparison with the previous Current Year forecast for ST3 performed using the 2014 model version. 


Not only does this provide additional QC opportunities, especially on the network specifications, but it 


enables several checks on the model application to future networks, which include significant expansion 


of the rail system and realignment of the bus systems. 


This is particularly important for understanding the relevance of unassigned trips. These trips are short 


trips which are in the seed matrix and therefore known to have occurred on transit, but which are 


assigned as walk‐only paths. The trips therefore never appear as transit boardings or segment volumes. 


The change in the transit path times between the Base Year network and a future network, such as the 


ST3 Plan network, results in some of these short trips having efficient paths using rail segments in the 


future network, even though they were erroneously assigned as walk‐only trips in the Base Year 


network. Identification and analysis of unassigned trips is necessary to minimize discrepancies between 


the trip tables and the resulting transit network values. 


 Identification and removal of unassigned trips 


Unassigned trips are analyzed by network analysis of the assignment results, especially network analysis 


of those trips assigned by themselves. Because EMME transit assignments are multi‐path, unassigned 


trips in the ST model tend to be unassigned portions of trip values within certain O‐D pairs, in particular 


closely adjacent zones. 


Careful examination of the transit paths and fine‐tuning of network elements in areas of dense transit 


demand and dense network structure enables the reduction of the total unassigned trips from 14,000 to 


6,700, when correcting path elements on the Base Year network. In the application of the sensitivity test 


described above as a Current Year forecast on the ST3 Build network, the unassigned trips are reduced 


to 3,800. This includes the removal of 2,000 ferry trips double‐counted upon the introduction of ORCA 


data as the primary source for transit travel patterns. 


The final effect of the matrix estimation on the travel patterns in the initial seed matrix is summarized in 


the trip length frequency distribution comparison shown in Figure 3‐1. This comparison is between the 


seed matrices at the start of ME and the resulting final Base Year demand matrices. Trip lengths in this 


figure are for entire zone‐to‐zone linked‐trips. For consistency, the transit trip lengths for this 


comparison are based on a common neutral highway distance between zones. 


As shown, the ME process has not impacted original shape exhibited in the seed matrix. It has only 


reduced the number of transit trips longer than 6 miles and increased the number of trips shorter than 


6 miles. It has correspondingly reduced average transit trip length to 8.36 miles from almost 10 miles in 


earlier model versions. 
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Figure 3‐1. Average weekday (2016) trip length frequency distribution comparison: Seed matrix vs. matrix‐


estimated trip table 


The validation analysis results for Base Year (2016) transit‐trip table development are discussed below. 


3.3 Base Year (2016) validation results 


The validation analysis focuses on evaluating both the transit trip tables from the matrix estimation 


process and the accuracy of the assignment results. These are reflected in 


 System‐wide linked and unlinked trips and the system‐wide transfer rate 


 Transit boardings comparison by agency and mode 


 Rail station boardings comparison for all existing stations 


 Transit ridership volumes in locations relevant to major ST3 projects 


 Average transit trip length comparison by operator 


 Peak and daily boardings by transit line 







T r a n s i t  R i d e r sh i p  F o r e c a s t i ng  M e t ho d o l o g y  R e p o r t   


3 6   |   M a r c h  2 0 1 8   


Table 3‐3 presents system‐wide linked transit trips and unlinked transit trips by operator and mode. The 


estimated trips closely match the actual trips in all cases, reflecting the breadth and quality of the 


network inputs, the counts, and the seed matrix travel patterns from ORCA data. 


Table 3‐3. Systemwide 2016 linked and unlinked transit trips comparison: PM peak period and average weekday 


PM Peak Period (3:00–6:30 PM)  Average Weekday 
 


Actual1  Estimated  Est/Act  Actual1  Estimated  Est/Act 


Linked transit trips  145,500  151,900  1.04  467,000  466,900  1.00 


Total Boardings by Operator  


KC Metro  119,500  122,200  1.02  397,000  384,200  0.97 


Sound Transit  51,300  52,500  1.02  151,600  151,600  1.00 


Pierce Transit  6,700  7,200  1.07  27,000  28,800  1.07 


Community Transit  11,100  11,600  1.05  34,000  32,600  0.96 


Everett Transit  2,000  1,900  0.95  7,000  7,000  1.00 


Three‐county total boardings  190,600  195,400  1.03  616,600  604,200  0.98 


Systemwide transfer rate2  1.31  1.31  1.00  1.32  1.32  1.00 


Rail and Regional Bus Boardings  


Central Link Light Rail  22,100  21,800  0.99  68,400  67,700  0.99 


Tacoma Link Light Rail  900  900  1.00  3,600  3,100  0.86 


Commuter Rail  8,500  8,400  0.99  16,600  16,900  1.02 


ST Express Bus  19,800  21,500  1.09  63,000  63,900  1.01 


1 Actual boardings are the actual counts for the winter 2016/2017 obtained from transit agencies. 
2 Transfer rates are calculated by excluding unassigned trips. 


The total estimated PM peak linked transit trips are 151,900, which is 32.5 percent of the total weekday 


467,000 linked transit trips. 


In this model version, the actual transfer rates of 1.32 for average weekday and 1.31 for PM peak are 


known for the first time, due to the availability of ORCA fare card data, as described above in 


Section 3.1.3. These observed transfer rates are also the basis of the 467,000 (for average weekday) and 


145,500 (for PM peak) actual linked trips shown in the first row of Table 3‐3 for the transit system. The 


definition of what exactly constitutes a linked trip is now closely tied to the regional agreement on fares 


and transfer policies, managed by Sound Transit and agreed upon with the other transit operators. The 


primary purpose of the regional agreement is revenue sharing among the operators, for which transfer 


information is an important input. 


The close match between estimated and actual boardings by agency and mode is evident in Table 3‐3. 


Both estimated and actual boardings reflect the same model Base Year period and bus service period, 


late September 2016 through late March 2017. 
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Table 3‐4 and Table 3‐5 show station‐by‐station comparisons of estimated versus actual station 


boardings for the same period. The closeness of the estimates to the counts at this level of detail is 


explained by the introduction of boarding and alighting counts, augmenting the segment line volume 


counts in the ME process. 


Table 3‐4. Average weekday (2016) light rail station boardings comparison 


Station Name  Actual  Estimated  Est/Actual 


UW  9,400  9,400  1.00 


Capitol Hill  8,000  8,000  1.00 


Westlake  10,200  9,900  0.97 


University Street  5,300  5,200  0.98 


Pioneer Square  4,100  3,900  0.95 


International District  5,600  5,500  0.98 


Stadium  1,300  1,400  1.08 


SODO  1,900  2,000  1.05 


Beacon Hill  2,900  2,900  1.00 


Mount Baker  2,300  2,200  0.96 


Columbia City  2,400  2,500  1.04 


Othello  2,400  2,500  1.04 


Rainier Beach  1,900  1,900  1.00 


Tukwila International Blvd  2,900  2,800  0.97 


Sea‐Tac Airport  5,000  4,900  0.98 


Angle Lake  2,900  2,700  0.93 


Total Station Boardings  68,500  67,700  0.99 


 


Table 3‐5. Average weekday (2016) commuter rail station boardings comparison 


Station Name  Actual  Estimated  Est/Actual 


Everett  300  300   1.00  


Mukilteo  200  200   1.00  


Edmonds  400  400   1.00  


King Street  6,800  7,000   1.03  


Tukwila  1,000  1,000   1.00  


Kent   1,900  2,000   1.05  


Auburn  1,500  1,600   1.07  


Sumner  1,200  1,200   1.00  


Puyallup  1,500  1,500   1.00  


Tacoma Dome  1,200  1,200   1.00  


South Tacoma  200  200   1.00  


Lakewood  400  300   0.75  


Total Station Boardings  16,600  16,900   1.02  
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Table 3‐6 compares estimated and actual bus ridership volumes at eight locations in major transit 


corridors. These locations are chosen for their relevance to major rail and BRT projects in the ST3 


System Plan. The comparison illustrates that the existing base year volumes are closely approximated by 


the Base Year model in corridors which will be of interest over the term of this model version. 


Table 3‐6. Comparison of 2016 estimated and actual average weekday volumes—locations relevant to major ST3 
Projects 


ST3 Projects  Actual  Estimated 


Link Extensions 


Everett Extension: Routes 510/512/513/532 & Sounder, north of Ashway   4,700    4,400  


Tacoma Extension: Routes 574/586/590/592/594/595 & Sounder, at county line   14,600    14,600  


Ballard: RapidRide D at Magnolia Bridge   6,700    7,100  


West Seattle: RapidRide C at West Seattle Bridge   7,000    7,100  


I‐405/SR 522 BRT Projects 


I‐405 BRT: Routes 532/535, at county line   2,500    2,500  


I‐405 BRT: Routes 560/566/567, at Coal Creek   2,300    2,200  


I‐405 BRT: Route 560 at Tukwila   900    800  


SR 522 BRT: Route 522 at Kenmore   2,400    2,400  


 


Table 3‐7 and Table 3‐8 contain summaries of the Base Year PM peak and daily trip tables at 10 x 10 


districts. A map of the 10 districts is shown in Figure 3‐2. Note that the totals for each of these matrices 


are the same as the totals presented in Table 3‐3. These tables are the result of the matrix estimation 


process, representing a snapshot of the Base Year transit demand within the 3‐county ST district. The 


matrices are the platform for subsequent work using the staged incremental transit demand model as 


described in Chapter 2. 


Estimated and actual base year average in‐vehicle trip lengths are compared in Table 3‐9. Actual trip 


lengths shown are for the length of travel in each transit vehicle, derived from agency‐reported total 


passenger‐miles and boardings by mode. Thus, these trip lengths are not directly related to the overall 


zone‐to‐zone linked‐trip lengths shown in Figure 3‐1. The shorter average trip lengths on ST Express bus 


lines (8 percent low) are indicative of matrix estimation process estimating greater than actual rider 


turnover on some of the longer of these lines. The directional volumes on segments along these lines 


match the volume counts very closely. 
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Table 3‐7. 10‐district base year (2016) PM peak period transit trip table 
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ORIGIN    1  2  3  4  5  6  7  8  9  10 


Everett  1  1,700  300  100  100  –  –  100  100  –  –  2,400  1.6% 


SW Snohomish  2  500  1,500  100  200  100  100  100  –  –  –  2,600  1.7% 


Shoreline  3  100  200  200  400  100  100  100  –  –  –  1,200  0.8% 


North Seattle  4  200  1,500  1,200  11,700  2,200  4,600  1,600  900  300  200  24,400  16.1% 


Seattle CBD  5  900  4,000  1,200  10,200  2,100  17,900  7,100  7,000  1,200  1,300  52,900  34.8% 


South Seattle  6  400  1,600  600  6,400  5,300  13,800  2,300  5,200  600  1,200  37,400  24.6% 


East King  7  300  1,000  100  1,100  1,000  1,500  7,200  900  –  100  13,200  8.7% 


South King  8  –  100  –  300  900  1,800  200  7,400  400  900  12,000  7.9% 


Tacoma  9  –  –  –  –  –  100  –  200  2,600  1,100  4,000  2.6% 


Pierce  10  –  –  –  –  –  –  –  100  800  900  1,800  1.2% 


Destination totals   4,100  10,200  3,500  30,400  11,700  39,900  18,700  21,800  5,900  5,700  151,900  100.0% 


Destination shares   2.7%  6.7%  2.3%  20.0%  7.7%  26.3%  12.3%  14.4%  3.9%  3.8%  100.0%    


 







T r a n s i t  R id e r sh ip  F o r e c a s t i ng  M e t ho d o l o g y  R e p o r t   


4 0   |   M a r c h  2 0 1 8   


Table 3‐8. 10‐district base year (2016) average weekday transit trip table 


  


D
ES
TI
N
A
TI
O
N
 


Ev
e
re
tt
 


SW
 S
n
o
h
o
m
is
h
  


Sh
o
re
lin


e 


N
o
rt
h
 S
e
at
tl
e 


Se
at
tl
e
 C
B
D
 


So
u
th
 S
e
at
tl
e 


Ea
st
 K
in
g 


So
u
th
 K
in
g 
 


Ta
co
m
a 


P
ie
rc
e
  


O
ri
gi
n
 t
o
ta
ls
 


O
ri
gi
n
 s
h
ar
e
s 


ORIGIN    1  2  3  4  5  6  7  8  9  10 


Everett  1  6,200  1,600  200  400  1,100  600  400  100  –  –  10,600  2.3% 


SW Snohomish  2  1,600  6,100  700  2,100  4,600  1,800  1,300  100  –  –  18,300  3.9% 


Shoreline  3  200  700  1,000  2,700  1,800  1,000  300  100  –  –  7,800  1.7% 


North Seattle  4  400  2,100  2,700  38,500  17,900  16,200  4,300  1,900  400  200  84,600  18.1% 


Seattle CBD  5  1,100  4,600  1,800  18,000  6,600  37,000  10,300  11,500  1,500  1,600  94,000  20.1% 


South Seattle  6  600  1,800  1,000  16,200  37,000  46,100  5,400  11,000  900  1,400  121,400  26.0% 


East King  7  400  1,300  300  4,300  10,300  5,400  22,400  1,700  –  100  46,200  9.9% 


South King  8  100  100  100  1,900  11,500  11,000  1,700  25,900  1,100  1,300  54,700  11.7% 


Tacoma  9  –  –  –  400  1,500  900  –  1,100  10,000  3,700  17,600  3.8% 


Pierce  10  –  –  –  200  1,600  1,400  100  1,300  3,700  3,400  11,700  2.5% 


Destination totals   10,600  18,300  7,800  84,700  93,900  121,400  46,200  54,700  17,600  11,700  466,900  100.0% 


Destination shares   2.3%  3.9%  1.7%  18.1%  20.1%  26.0%  9.9%  11.7%  3.8%  2.5%  100.0%    
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Figure 3‐2. 10‐district map 
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Table 3‐9. Estimated and actual base year (2016) average weekday 
in‐vehicle trip length comparison 


Transit Operator  Actual1  Estimated  Est/Actual 


King County Metro  4.3  4.1  0.95 


Sound Transit Link  6.1  6.1  0.99 


Sound Transit Sounder  24.8  24.0  0.97 


Sound Transit Express Bus  14.3  13.1  0.92 


Pierce Transit  4.1  4.0  0.98 


Community Transit  9.3  8.5  0.91 


Everett Transit  3.8  4.1  1.08 


Systemwide  6.2  6.0  0.97 


1 Bus values are from 2016 National Transit Database; Rail values are from ST winter 2016/2017 
counts 


Figure 3‐3a, Figure 3‐3b, Figure 3‐4a, Figure 3‐4b and Figure 3‐5 summarize comparisons of estimated to 


actual line boardings for every transit line in the region. These are more rigorous validation tests than a 


comparison of posted line segment volumes, since the matrix estimation process aims at precisely these 


segment matches. The process consistently returns R‐squared values between 0.98 and 1.00. The 


comparisons of line boardings validates in greater detail the ability of the model estimates to replicate 


base year ridership profiles on a line‐by‐line basis. 


Note that this attention to line detail is particularly important when a network‐based model is to be 


used to estimate line volumes and station boardings for future rail line extensions. Validations against 


transit screenline counts do not provide sufficient confidence for forecasts of ridership on specific lines 


or line segments. 


This line‐by‐line validation test assists the supplemental analysis of outlier bus lines, especially some 


mid‐range ridership lines. The outlier analysis, including stop‐level review of actual line profiles, provides 


strong additional QC on the networks and the counts. 


Figure 3‐3a and Figure 3‐3b illustrates the PM peak line boardings comparisons, including and excluding 


the rail lines, with R‐squared values of 1.00 and 0.98, respectively. Figure 3‐4a and Figure 3‐4b illustrates 


the average weekday line boardings comparisons, including and excluding the rail lines, with R‐squared 


values of 1.00 and 0.99, respectively. The comparisons excluding the rail are necessary because of the 


dominance of Link ridership when it is included. 


Finally, Figure 3‐5 illustrates the average weekday boardings comparison for ST Express bus lines only, 


with an R‐squared value of 0.98 and a slope of 0.99. 
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Figure 3‐3a. Comparison of base year (2016) PM peak period transit line boardings (all agencies) 
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Figure 3‐3b. Comparison of base year (2016) PM peak period transit line boardings (all agencies, but excluding light rail and commuter rail) 


y = 0.94x + 35
R² = 0.98
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Figure 3‐4a. Comparison of base year (2016) average weekday transit line boardings (all agencies) 
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Figure 3‐4b. Comparison of base year (2016) average weekday transit line boardings (all agencies, but excluding light rail and commuter rail) 


y = 0.94x + 75
R² = 0.99
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Figure 3‐5. Comparison of base year (2016) average weekday transit line boardings (ST express bus only) 
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Appendix A: Maps 


 Forecasting Analysis Zones 
(FAZ) 


 Alternative Analysis  
Zones (AAZ) 


 10 and 26 Districts 
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Figure A‐1. PSRC FAZ Map—Snohomish County 
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Figure A‐2. PSRC FAZ Map—King County 
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Figure A‐3. PSRC FAZ Map—Pierce County 
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Figure A‐4. 807 AAZ Map—King County 







 T r a n s i t  R id e r sh ip  F o r e c a s t i ng  M e t ho d o l o g y  R e p o r t  


 M a r c h  2 0 1 8   |   A - 5  


 
Figure A‐4a. 807 AAZ Map—Central Seattle 
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Figure A‐4b. 807 AAZ Map—Capitol Hill, First Hill, Ballard & Queen Anne 
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Figure A‐4c. 807 AAZ Map—North Seattle 
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Figure A‐4d. 807 AAZ Map—East King County 
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Figure A‐4e. 807 AAZ Map—Southeast/West Seattle 
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Figure A‐4f. 807 AAZ Map—South King County 
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Figure A‐5. 807 AAZ Map—Snohomish County 
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Figure A‐6. 807 AAZ Map—Pierce County 
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Figure A‐6a. 807 AAZ Map—Tacoma 
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Figure A‐7. 10‐district map 
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Figure A‐8. 26‐district map 
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Appendix B: ORCA and Surveys Data 


This appendix includes a summary of the recent ORCA and surveys data used to update the 2017 version 


of the Sound Transit (ST) Ridership Model. This model version represents a departure from previous 


versions, primarily because of a significant increase in the amount of data available in the Puget Sound 


Region for describing current transit travel. The most significant of these is the availability of ORCA fare 


card transaction data used to create peak and off‐peak seed matrices and provide a realistic estimate of 


transfer rates. ORCA data is now the primary source of shaping transit travel patterns. It constitutes 


opening 26 percent of (zone‐to‐zone) cells in the seed matrices with non‐zero values. Commute trip 


reduction (CTR) and ST surveys open, respectively, an additional 3.0 and 0.3 percent of the cells. 


B.1  ORCA Data 


The ORCA card is a smart card technology to allow transit users to easily pay fares by tapping the card 


against an electronic card reader. The card enables seamless transfers between transit systems thanks 


to revenue‐sharing agreements between transit agencies in the region. Transit users are incentivized to 


use the card instead of cash since they receive free or discounted transfers between agencies only if 


they use an ORCA card. The ORCA card allows for enhanced data collection as well, since the particular 


route, time of boarding, and transfers are logged; additionally, for rail, both the boarding and alighting 


locations are logged. 


The ORCA data used to update the ST model is an outcome of previous work performed by the 


Washington State Transportation Center (TRAC) office at the University of Washington, designed to 


demonstrate the value of using ORCA transaction data for planning and operational purposes. The 


project is funded jointly by TRAC and Sound Transit, with staff support from the Puget Sound Regional 


Council. 


The origin‐destination data provided to Sound Transit and their consultants are developed from nine 


weeks of ORCA transaction data from March 26, 2016, to May 28, 2016, containing about 23 million 


boardings. On an average weekday during this period, 453,000 boardings were paid with ORCA cards. 


The number of true transfers, excluding round trips paid as transfers, was 109,600, yielding about 


353,000 average weekday linked trips. This results in a transfer rate of 1.32. For the PM peak period, 


148,200 boardings were paid for with ORCA cards. The number of true transfers, excluding round trips 


paid as transfers, was 35,400, yielding about 112,800 PM peak period linked trips. This results in a PM 


peak transfer rate of 1.31. 


Trips on Kitsap Transit, Everett Transit, and Washington State Ferries were not geocoded and thus were 


not used in the estimation of the transfer rate.  


Note that origins and destinations are assigned to specific transit stops and do not indicate the actual 


geographic origin (land use parcel or alternative analysis zone) or destination of that trip. An additional 


analysis used to allocate trips to zones for the matrix estimation seed matrix is described below. 


B.1.1  ORCA data processing 


The ORCA system supplies ORCA fare transaction records in two basic forms: on‐board bus transactions 


(which include the date and time, bus number, route, and operating agency) and off‐board transactions 
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from rail and BRT services (which include the date and time, location of the card reader and, in some 


cases, where the rider exited the rail system).  


The initial pre‐processing step of the origin‐destination process links the automatic vehicle location 


(AVL) records of each agency to the on‐board ORCA fare transaction records. This allows the analysis 


process to geolocate a very high percentage of the ORCA transit boarding records. Next, a look‐up table 


is used to identify the location of each off‐board rail and BRT payment location. This allows the 


geolocation of the BRT and rail trips. For BRT trips, the vehicle location files are then used to identify 


which bus the rider boarded based on routes serving the indicated stationary card reader. Sometimes 


multiple tap records occur to account for fare reloads or covering additional required fare; therefore, 


these taps are removed from the dataset, as they are not records of boardings or alightings. The product 


of these basic pre‐processing steps is the geolocated ORCA transactions file indicating when, where (bus 


stop or rail station), and which vehicle each rider boards.  


B.1.2  Origin‐destination processing 


The input to the origin‐destination estimation process is the geolocated transactions file described 


above. This file is sorted by hashed ORCA card number and then by date and time. Data processing then 


occurs for one hashed card ID at a time. (That is, all ORCA cards with a hashed card ID of “abc123” are 


processed together, and that processing occurs in date/time order, with the “oldest” record processed 


first.) While the process described below aims to determine origins and destinations, it focuses on 


destinations for transit trips that do not involve transfers; transfer processing is discussed in a later 


section. 


Destination Estimation 


Starting with the first record (Record J), the geolocated boarding location (Stop J) is assigned as the 


origin of the trip (Trip J). The next record (Record K) for that ORCA card ID is then examined. If Record K 


is a transfer,1 then transfer processing (see the next major section) is performed. If Record K does not 


describe a transfer boarding, then the location of boarding for Record K is used as a potential indicator 


of the destination of Trip J.  


A 1/3‐mile circle is drawn around the boarding location described for Record K. If the transit route 


boarded for Record J (Route J) has a bus stop that falls within the 1/3‐mile circle around the boarding 


location for Record K, then the stop closest to the boarding location shown for Record K (Stop K) that is 


served by Route J (Exitstop J) is assumed to be the destination for the trip with a defined origin at the 


boarding location for record J. The process then produces a record indicating the origin (Stop J) and 


destination (Exitstop J). An illustration of this process is shown in Figure B‐1. If Route J does not pass 


within 1/3‐mile of Stop K, then no destination can be assigned for Trip J and the trip is discarded for O‐D 


purposes, as illustrated in Figure B‐2. For rail trips where the person did “tap off,” this tap‐off location is 


used as the destination, unless there is a transfer, in which case the process in the section below applies. 


                                                            
1 ORCA records contain an indicator variable which indicates if the current boarding has occurred within 2 hours of a non-transfer boarding. If this 
boarding occurs within 2 hours of a non-transfer boarding, it is considered a transfer by ORCA.  
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Figure B‐1. The destination identification process 


 
Figure B‐2. The destination identification process, with no destination found 
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Transfer Handling 


When a transfer is indicated by an ORCA record, the following steps are taken in place of the destination 


discovery steps described above. First, if the Route being boarded (i.e., the Route in Record K) is the 


same as the route being transferred from (Route J), then an activity is assumed to be taking place 


between the first boarding and the second boarding because no one gets off a bus to simply get right 


back on that bus. Consequently, if Route K = Route J, boarding stop K is the identifier of the logical 


destination for Trip J. Therefore, a 1/3‐mile look‐up is performed. Note that it is allowed to have 


boarding stop K as the destination for Trip J. This would be what is a termed a “pit stop”: the rider gets 


off at a bus stop, does an activity, and then re‐boards that same route, going in the same direction, at 


the same stop. Alternatively, the rider may be involved in an “end point” transfer: where exit stop, J is 


essentially across the street from boarding stop K, and s/he is likely returning to the origin for Trip J, 


having completed an activity near exit stop J and boarding stop K.  


If Route J is not equal to Route K, then the 1/3‐mile check is created around the new boarding location 


(Stop K). If that look‐up fails (the two routes are not close to each other), then it is assumed that some 


trip occurred between the first and second transit trips and, therefore, no destination can be found for 


Trip J and the trip is discarded for O‐D purposes. 


If the 1/3‐mile look‐up finds a stop, then the transfer is assumed to be valid. Route K is then used as the 


route for which a destination must be found. The next record (Record L) for this ORCA card number is 


then examined. If it is also a transfer, then the transfer process is repeated. If Record L is not a transfer, 


then the destination search process described above seeks a destination for Route K. 


Rail Transfers 


If Trip J occurs on a rail vehicle (Sounder or Link), an exit tap is made and a transfer occurs, then the 


validity of the transfer boarding is verified by checking the location of the transfer boarding (Stop K) 


against the exit station for the rail portion of the trip. If the new boarding is not within 1/3 mile of the 


exit rail station, then it is assumed that some trip occurred between the first and second transit trip, and 


the trip destination is assumed to be the rail station exit point. If the rider does not “tap off,” then the 


1/3‐mile computation takes into consideration the entire rail line in order both to determine the validity 


of the transfer and to identify the rail station that served as the exit point from the rail portion of the 


trip.  


B.1.3  Apportioning ORCA flows to ST model zones 


This data needs to be aggregated to the zonal level for use in the Sound Transit model. A naïve approach 


could be used where trips to or from a given stop are assigned entirely to the zone where the bus stop is 


located. However, this results in a number of issues: 


 Stops along streets that are zone boundaries will have significant imbalances in daily flows 


 Zones which have no stops will show no activity even if there are nearby stops 


This document describes the process used to allocate flows from stop‐to‐stop to zone‐to‐zone. 


Method for apportionment 


Since the processed ORCA origin‐destination flows represent linked trips (including transfers), the 


primary modes of access or egress from each stop are walking and biking, with auto access (drop off and 
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parking) at park‐and‐ride locations. For walk/bike access, spreading trips over a reasonable access area 


was deemed appropriate. Historically, a 0.25‐mile walk distance for bus and 0.5‐mile for rail was 


considered typical. However, recent research, including the Sound Transit Before/After study for Initial 


Segment/Airport Link, indicated a willingness to walk longer distances, but extending the distance too 


far can result in unreasonably long access distances, given the large size of some zones. Table B‐1 shows 


the distances used. For short trips, smaller distances were used to spread the flows since it makes sense 


that people will not walk as far for a short trip. For longer trips, 50 percent of trips were assigned to the 


area within half the walk access distance and the remaining 50 percent assigned to the outer ring of the 


distance as shown in Figure B‐3. Whether for short trips or longer trips, the number of trips allocated to 


each zone is proportional to the area of the circle over each zone. Note that these distances were not 


used for the Downtown Seattle Transit Tunnel stations; for those stations, unique travelsheds were 


manually developed, reflecting station access, topography, zonal coverage, and likely use of each of the 


stations. 


Table B‐1. Walk access distances by stop type 


Stop Type 
Total Trip Length > 


2 miles 
Total Trip Length <= 


2 miles 


Link, Bus, & Streetcar  0.4 miles  0.2 miles 


Sounder  0.6 miles  0.3 miles 


Sounder at King Street 
Station 


0.8 miles  N/A 


 


 
Figure B‐3. Allocation area for walk/bike access at Capitol Hill Station 


For stops at park‐and‐rides, the method above was used for walk access trips. However, for auto access, 


patterns of access tend to originate farther away from the destination (e.g., nobody drives from Mercer 
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Island to Bellevue to take a bus to Seattle). To apportion auto‐access trips, park‐and‐ride‐specific 


networks for automobiles to and from zones were used to apportion flows from an AM origin or PM 


destination stop (that serves commuter routes) over the zones this network connects to. These park‐


and‐ride networks are reflective of the likely primary travelshed of auto access to each park‐and‐ride. 


The relative proportion of households was used to allocate between zones (e.g., zones with more 


households received a larger share of the flows from a stop). Finally, each stop was characterized as high 


(75 percent), medium (50 percent), or low (25 percent) auto access, representing the percent of trips 


that arrive/depart as auto access rather than walk or bike. This categorization of high, medium, and low 


recognizes that certain park‐and‐ride locations have much better walk accessibility for transit trip origins 


and destinations (e.g., Northgate).This results in smaller percentage of total boardings at that location to 


be allocated to auto‐access than for other park‐and‐ride locations (e.g., Lakewood Station). 


B.2  Surveys 


In addition to ORCA data, relevant information from a number of recent surveys was also used in the ST 


model update. This included ST transit on‐board surveys (2011‐2016), CTR surveys (2011‐2016), and  


American Community Survey. The ST and CTR surveys were used to open additional cells in the seed 


matrices. The American Community Survey was used to scale Base Year transit share matrix produced 


from the CTR survey. This was to neutralize the large‐employer sample bias in the CTR data. 


B.3  Google Travel Time Data 


The Google Distance Matrix API (https://developers.google.com/maps/documentation/distance‐


matrix/) was used to establish Base Year non‐transit travel times between each zone pair. The Distance 


Matrix API provides the network‐based travel distance associated with the fastest travel time between 


two given points at a specified start time. Using a future date results in travel time estimates that 


represent typical travel times for that day of the week, including any recurring congestion, but without 


any delay from specific incidents that would result from using historical data. Representative points for 


each zone were selected by starting with the zone centroid, then adjusting the representative point as 


needed to reflect the center of travel activity for that zone. Representative points for some external 


ferry zones were chosen at the ferry terminal, meaning these travel times do not include ferry wait or 


travel times.  


Travel times between points representing every zone pair (except intra‐zonal pairs) for the following trip 


start times: 


 Wednesday, June 7, 2017, at 12:15 p.m. 


 Wednesday, June 7, 2017, at 5:15 p.m. 


Collecting travel times between all zones for two start times resulted in over 1.3 million requests. The 


Google API limits the total number of requests to 100,000 per day per API key, the process was run the 


last week of May and first week of June, using the June 7 date for all travel time requests. The 12:15 


p.m. time represents an off‐peak hour, while 5:15 p.m. reflects the PM peak hour. Change in travel 


times from the ST highway model will be applied to the Google‐based Base Year non‐transit travel times 


to produce corresponding future year travel time inputs required in the ST model Stage 2 forecasting 


step. 
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Appendix C: Highway Model 


The Puget Sound Regional Council’s (PSRC) 4K trip‐based regional travel forecasting model1 provides key 


inputs into the ST incremental transit ridership model. These include estimates of changes in (a) 


demographic growth, (b) non‐transit travel times, and (c) bus speed degradation estimates. For the 


purpose of level‐of‐service and traffic design/mitigation analyses, it also provides estimates of changes 


in (a) performance measures (such as vehicle miles traveled) and (b) vehicular traffic as highlighted in 


Figure C‐1. This figure shows the relationship between the ST incremental transit ridership model and 


the PSRC regional travel forecasting model, along with other related processes. 


As illustrated in Figure C‐1, the PSRC regional model is not meant to provide facility‐specific traffic 


estimates at a level of detail adequate for use in analysis of impacts. It can only provide an overall 


estimate of generic growth factors when needed. Other locally detailed subarea traffic models, 


mesoscopic models, or micro‐simulation models should be used for level‐of‐service and traffic 


design/mitigation analyses. 


This appendix discusses the background of this highway model and highlights efforts to improve the 


results from the model to best reflect observed conditions and provide quality inputs into the ST model. 


This includes presentation of some Base Year model results. 


C.1  Overview 


The PSRC regional model used to support the ST incremental ridership model has benefited from the 


culmination of over two decades of experience from the application of PSRC regional model to major 


WSDOT projects, such as the SR 520, I‐5 to Medina: Bridge Replacement and HOV Project, Alaskan Way 


Viaduct and Seawall Replacement Program, and Puget Sound Gateway Program. The observations and 


data regarding the operation of facilities in the ST area have provided insight to guide enhancements to 


the ST highway model. 


As part of the analysis for the SR 99 tunnel toll traffic and revenue analysis, a Dynamic Traffic 


Assignment (DTA) model was created to analyze traffic and revenue that would be affected by tolling of 


the new tunnel. The mesoscopic DTA model provides a level of detail between a demand model and 


operational models, while still using the zonal system from the City of Seattle model. Likewise, a DTA 


model has been used to support evaluation of conceptual design scenarios for the Gateway project. For 


the purpose of preserving all the previous network changes and refinements, the original 1K zone 


system was adopted in conjunction with the current PSRC 4K model procedures.  


Using the above model background information, the PSRC regional model incorporated network 


attributes and model procedures that would provide the best representation of travel conditions within 


the ST area. In addition to knowledge provided from these models, additional review of network 


attributes and existing roadway conditions was performed to provide additional updates that might not 


necessarily have been included in the focus of other recent modeling efforts. 


                                                            
1 Puget Sound Regional Council, 4K Travel Model Documentation, June 2015. 
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Base Year and Future Year travel times from the PSRC regional model are not used in the ST transit 


model. Peak and off‐peak non‐transit travel times are taken directly from measured Google highway 


times, as described above in Appendix B, Section B.3. The PSRC regional model is used to estimate 


incremental changes in the measured non‐transit times for use in Future Year transit ridership forecasts 


only. 


 
Figure C‐1. ST incremental transit ridership and PSRC regional models relationship 


Likewise, output from this model is not used to estimate Current Year or Future Year project‐related 


changes in vehicle miles travelled. For vehicle‐miles‐travelled changes related to transit projects, the FTA 


preferred method, as described in recent FTA guidelines for the New Starts Capital Investment Grant 


Program, is used. This method requires only the transit new riders’ estimates for Current Year and 


Future Year plus a generic highway distance matrix for the region. 


C.2  Networks 


C.2.1  Base Year 


The Base Year (2016) highway network reflects existing conditions. To better reflect existing roadway 


configurations, the model link attributes were compared to actual conditions. Appropriate adjustments 
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to speed, capacities, and congestion factors were made accordingly. The Base Year transit network in 


the ST ridership model was used as a guide to update the base transit network in the PSRC regional 


model. The path‐builder parameters are similar to those used in the current ST incremental model. 


C.2.2  Future baseline 


Highway projects 


The future baseline for the highway model includes several major and minor highway projects that were 


defined in PSRC’s Transportation 2040 Preferred Alternative (Constrained) network. This network, 


therefore, includes some projects that are planned but not funded. A single baseline network is used for 


the transit no‐build and build alternatives since none of the build alternatives significantly affect the 


design of any roadways. 


Transit projects 


Transit changes significant enough to affect regional highway demand levels are also included in the 


2040 PSRC regional model. The 2040 PSRC regional model assumes that the ST Link light rail network 


extends from Federal Way south to Lynnwood in the north and to Downtown Redmond in the east. 


Background transit assumptions for the PSRC model always include only transit projects with a Record of 


Decision and full funding. Bus routes and frequencies are adjusted to reflect updated connections to 


light rail service as well as King County’s RapidRide arterial BRT service and Community Transit’s Swift 


arterial BRT service.  


Demographic forecasts 


The PSRC regional model uses the Land Use Vision (LUV.2). 


C.3  Bus speeds 


Historically, the ST transit ridership model has used estimates of long‐term speed degradation from the 


PSRC regional model in order to slightly reduce future bus speeds. This degradation typically has been in 


the 7‐ to 9‐percent range per decade, depending on the location and type of highway segment used by 


the bus route. The historical justification for this approach included review of actual bus operating 


speeds over the four decades from about 1960 to 2016; long‐term degradation of about 9 percent per 


decade was observed.  


There is no reason to change this procedure in current applications of the ST transit model. After a 


period of very modest bus speed degradation from 2008 to 2013, there has been a steep decline in bus 


speeds from 2014 to 2017. The average decline over the past decade (i.e., combined for 2008‐2017) has, 


in fact, been about 10 percent. 


BRT routes, where freeway or arterial route segments are barrier‐separated or grade‐separated, are 


treated identically to rail lines in the ST transit model. That is, the speeds are entered directly on the 


links, with the addition of reasonable times for deceleration/dwell/acceleration at proposed stops. 


However, bus speed degradation is applied to routes that operate in congested high‐occupancy vehicle 


lanes and which often require interaction with adjacent lanes, since recent history of measured bus 


speeds in these lanes exhibits continuing bus speed degradation in all major corridors. 
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A wide variety of existing BRT‐type stop‐spacing situations are available within the existing regional bus 


network for inference of new BRT travel times. While there is always a risk of over‐optimism in the 


modeling of BRT operations for ridership estimation, careful reference to existing situational experience 


with actual bus speeds and station‐to‐station times reduces this risk. 


C.4  PSRC regional model results 


Although the primary purpose of this model is to provide estimates of future changes in non‐transit 


travel times, a comparison of estimated and observed vehicle volumes at key screenlines provides a 


reasonableness check on model performance. Model‐estimated vehicle volumes are compared to recent 


observed traffic counts on arterials and highways across a number of screenlines. The screenlines used 


are shown on the map in Figure C‐2. As seen in Table C‐1 through Table C‐3 the estimated screenline 


total volumes are mostly within 10 percent of observed volumes during the peak hours and over the 


entire day.  
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Figure C‐2. Highway screenlines map 
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Table C‐1. Base Year (2016) screenline total vehicle volume comparison (AM peak hour) 
 


Actual Volumes  Estimated Volumes 


  NB/EB  SB/WB  Total  NB/EB  SB/WB  Total  Est/Obs 


Screenline 1 ‐ North of 112th St SW 


Freeways  5,600  6,870  12,470  3,800  6,630  10,500  0.84 


Arterials  3,840  5,040  8,880  4,230  4,510  8,800  0.99 


Screenline Total  9,440  11,910  21,350  8,030  11,140  19,300  0.90 


Screenline 2 ‐ South of N 145th Street 


Freeways  5,010  8,070  13,080  4,870  7,980  12,900  0.99 


Arterials  4,320  6,670  10,990  3,070  6,170  9,100  0.83 


Screenline Total  9,330  14,740  24,070  7,940  14,150  22,000  0.91 


Screenline 3 ‐ Ship Canal 


Freeways  5,910  11,770  17,680  6,340  11,220  17,600  1.00 


Arterials  3,880  5,670  9,550  3,670  4,920  8,700  0.91 


Screenline Total  9,790  17,440  27,230  10,010  16,140  26,300  0.97 


Screenline 4 ‐ Midlake 


Freeways  8,720  10,700  19,420  8,010  8,170  16,300  0.84 


Screenline Total  8,720  10,700  19,420  8,010  8,170  16,300  0.84 


Screenline 5 ‐ West of 140th Ave E 


Freeways  9,640  11,090  20,730  8,290  9,000  17,290  0.83 


Screenline Total  9,640  11,090  20,730  8,290  9,000  17,290  0.83 


Screenline 6 ‐ South of SR 518/I‐405 


Freeways  15,070  10,270  25,340  12,990  6,960  19,950  0.79 


Arterials  3,610  4,800  8,410  3,390  3,590  7,000  0.83 


Screenline Total  18,680  15,070  33,750  16,380  10,550  26,990  0.80 


Screenline 7 ‐ King/Pierce County Line 


Freeways  7,410  6,860  14,270  9,120  5,610  14,730  1.03 


Arterials  5,100  3,250  8,350  5,480  3,250  8,700  1.04 


Screenline Total  12,510  10,110  22,620  14,600  8,860  23,350  1.03 


Screenline 8 ‐ East of Port of Tacoma Rd 


Freeways  7,980  7,040  15,020  8,880  6,420  15,300  1.02 


Arterials  2,230  3,360  5,590  1,760  2,010  3,700  0.66 


Screenline Total  10,210  10,400  20,610  10,640  8,430  19,050  0.92 


Point Locations ‐ A & B 


I‐405, South of Coal Creek Pkwy ‐‐ A  6,040  4,250  10,290  5,750  3,510  9,260  0.90 


I‐405, North of SR 520 ‐‐ B  4,980  7,960  12,940  4,680  7,430  12,110  0.94 
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Table C‐2: Base Year (2016) screenline total vehicle volume comparison (PM peak hour) 
 


Actual Volumes  Estimated Volumes 


  NB/EB  SB/WB  Total  NB/EB  SB/WB  Total  Est/Obs 


Screenline 1 ‐ North of 112th St SW 


Freeways  7,240  6,290  13,530  7,800  4,400  12,200  0.90 


Arterials  5,890  6,100  11,990  6,000  5,000  11,000  0.92 


Screenline Total  13,130  12,390  25,520  13,800  9,400  23,200  0.91 


Screenline 2 ‐ South of N 145th Street 


Freeways  7,440  5,070  12,510  8,500  5,000  13,500  1.08 


Arterials  7,990  7,190  15,180  9,200  5,600  14,800  0.97 


Screenline Total  15,430  12,260  27,690  17,700  10,600  28,300  1.02 


Screenline 3 ‐ Ship Canal 


Freeways  10,560  4,660  15,220  11,900  6,900  18,800  1.24 


Arterials  6,260  5,080  11,340  6,700  6,200  12,900  1.14 


Screenline Total  16,820  9,740  26,560  18,600  13,100  31,700  1.19 


Screenline 4 ‐ Midlake 


Freeways  10,310  8,720  19,030  10,700  9,300  20,000  1.05 


Screenline Total  10,310  8,720  19,030  10,700  9,300  20,000  1.05 


Screenline 5 ‐ West of 140th Ave E 


Freeways  11,140  8,580  19,720  11,500  9,400  20,900  1.06 


Screenline Total  11,140  8,580  19,720  11,500  9,400  20,900  1.06 


Screenline 6 ‐ South of SR 518/I‐405 


Freeways  12,590  15,080  27,670  9,500  16,300  25,800  0.93 


Arterials  4,470  4,780  9,250  4,100  5,500  9,600  1.04 


Screenline Total  17,060  19,860  36,920  13,600  21,800  35,400  0.96 


Screenline 7 ‐ King/Pierce County Line 


Freeways  7,090  8,200  15,290  6,800  12,000  18,800  1.23 


Arterials  4,020  5,130  9,150  4,100  7,100  11,200  1.22 


Screenline Total  11,110  13,330  24,440  10,900  19,100  30,000  1.23 


Screenline 8 ‐ East of Port of Tacoma Rd 


Freeways  8,010  8,580  16,590  7,200  10,100  17,300  1.04 


Arterials  3,620  3,430  7,050  2,600  4,300  6,900  0.98 


Screenline Total  11,630  12,010  23,640  9,800  14,400  24,200  1.02 


Point Locations ‐ A & B 


I‐405, South of Coal Creek Pkwy ‐‐ A  4,970  4,820  9,790  4,300  6,200  10,500  1.07 


I‐405, North of SR 520 ‐‐ B  7,940  5,910  13,850  8,600  6,000  14,600  1.05 
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Table C‐3: Base Year (2016) screenline total vehicle volume comparison (average weekday) 
 


Actual Volumes  Estimated Volumes 


  NB/EB  SB/WB  Total  NB/EB  SB/WB  Total  Est/Obs 


Screenline 1 ‐ North of 112th St SW 


Freeways  104,100  105,200  209,300  85,400  82,300  167,700  0.80 


Arterials  69,100  76,900  173,300  88,900  86,600  175,500  1.01 


Screenline Total  173,200  182,100  382,600  174,300  168,900  343,200  0.90 


Screenline 2 ‐ South of N 145th Street 


Freeways  101,300  102,300  203,600  110,400  107,300  217,700  1.07 


Arterials  76,000  72,300  148,300  85,500  84,300  169,800  1.14 


Screenline Total  177,300  174,600  351,900  195,900  191,600  387,500  1.10 


Screenline 3 ‐ Ship Canal 


Freeways  133,900  122,000  255,900  146,700  138,500  285,200  1.11 


Arterials  62,100  63,500  269,300  155,400  159,800  315,200  1.17 


Screenline Total  196,000  185,500  525,200  302,100  298,300  600,400  1.14 


Screenline 4 ‐ Midlake 


Freeways  120,400  120,000  240,400  135,600  126,400  262,000  1.09 


Arterials  29,600  29,600  59,100  26,400  25,800  52,200  0.88 


Screenline Total  150,000  149,600  299,500  162,000  152,200  314,200  1.05 


Screenline 5 ‐ West of 140th Ave E 


Freeways  136,600  132,700  269,300  147,800  136,000  283,800  1.05 


Arterials  51,700  51,700  103,300  49,600  52,000  101,600  0.98 


Screenline Total  188,300  184,400  372,600  197,400  188,000  385,400  1.03 


Screenline 6 ‐ South of SR 518/I‐405 


Freeways  220,400  204,000  424,400  182,600  180,400  363,000  0.86 


Arterials  76,100  81,300  157,400  61,300  70,900  132,200  0.84 


Screenline Total  296,500  285,300  581,800  243,900  251,300  495,200  0.85 


Screenline 7 ‐ King/Pierce County Line 


Freeways  155,300  145,300  300,600  152,100  150,600  302,700  1.01 


Arterials  41,800  45,200  87,000  52,000  55,300  107,300  1.23 


Screenline Total  197,100  190,500  387,600  204,100  205,900  410,000  1.06 


Screenline 8 ‐ East of Port of Tacoma Rd 


Freeways  122,900  120,000  242,900  128,400  124,500  252,900  1.04 


Arterials  41,600  47,200  88,800  34,300  40,300  74,600  0.84 


Screenline Total  164,500  167,200  331,700  162,700  164,800  327,500  0.99 


Point Locations ‐ A & B 


I‐405, South of Coal Creek Pkwy ‐‐ A  85,300  79,400  164,700  81,600  74,800  156,400  0.95 


I‐405, North of SR 520 ‐‐ B  105,200  99,600  204,800  100,400  99,800  200,200  0.98 
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Appendix D: Procedures for Transit Network Preparation 


Actual transit service is represented in a transit ridership forecasting model by means of a coded 


network. This service representation actually consists of two elements:  


 A highway network, or “base network,” is coded to create a computerized representation of existing 


and planned roads, busways, and tracks in the study region.  


 Transit service assumptions are overlaid on this base highway network. 


Significantly, for Sound Transit (ST) studies, the base network does not vary among alternatives. A single 


base network is used for all alternatives—meaning that for each alternative, elements of the base 


network may exist on which no transit service is coded. For example, rail rights‐of‐way are coded in 


every network although rail service may not yet exist on many of these rights‐of‐way. 


ST decided to construct a single base network for several reasons. One advantage of keeping the base 


network constant is that it eliminates spurious errors caused by roads or walkways which could 


accidentally be coded differently in different alternatives. A second reason for maintaining a single base 


network is that it minimizes differences in results due to accidental differences in access coding. Because 


a major aim of any forecasting effort is to capture differences among various alternatives, it is important 


that these differences are attributable to actual differences among the alternatives, rather than to 


coding inconsistencies. 


In contrast to the base network, the transit service that operates on this network does vary, both by 


forecast year and by alternative. The transit service network created for each alternative is represented 


by a set of bus and rail transit routes operated by local transit agencies. 


D.1  Development of the base network 


The base network is coded within the ST boundary and consists of links and nodes that represent the 


road system on which transit and automobiles travel. As mentioned, exclusive rights‐of‐way for transit 


(e.g., busways and rail tracks) are also coded, although they may not be used in every alternative. Park‐


and‐ride lots are also coded, although some of these may not be served by transit in every alternative. 


Each of the links coded in the base network has a set of attributes consisting of the length, type, modes 


allowed, lanes, and speed. More detail on link attributes is presented below. 


The network outside the study area is not coded, although the major roads leaving the study area are 


coded by means of external links. These links serve as a method of accounting for travel into the study 


area from areas beyond the study area boundaries. 
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D.1.1  Transit mode types 


The following seven modes are specified on links within the base network: 


Symbol  Mode represented 


b  Bus 


t  Trolley Bus 


r  Rail (including streetcar) 


a  Auto access/egress (directional link) 


w  Walk access/egress (directional link) 


p  General pedestrian link 


x  Park‐and‐ride lot connection (directional link) 


 


The access modes (i.e., modes “a,” “w,” “p,” and “x”) are an important aspect of the base network. Note 


that in a PM peak transit network, the conventional terms “auto access” and “walk access” would be 


more properly described as “auto egress” and “walk egress”. There is a minor variation in the way these 


access modes are used in the PM‐peak and off‐peak networks. In the peak networks, both auto access 


and walk access modes are allowed at the destination end of the transit trip, while in the off‐peak, only 


walk access is allowed. At the origin end of the trip, the “p” mode enables all trips access to the network 


from an origin zone. 


Walk‐access links are coded with a speed of 2.5 miles per hour (mph). The “w” mode allows walking 


from the base network to a destination zone centroid. The specification of a “w” mode enables the 


analysis of auto‐access‐only paths by disallowing this mode for peak auto‐access assignments. The “p” 


mode accommodates all other walking, including zonal walk access, sidewalks and pedestrian paths, and 


station escalators, elevators, and transfer paths. 


The other two access modes (modes “a” and “x”) are associated with the use of park‐and‐ride lots to 


access transit. Mode “a” allows auto trips between park‐and‐ride lots and zone centroids, and mode “x” 


represents walking between platform and car.  


Figures D‐1a and D‐1b illustrate this coding convention. For ease of understanding, only modes used in 


the path building at the destination end are shown. The network as used for the PM‐peak path‐building 


and calculations is shown in Figure D‐1a. The network as used for the off‐peak path‐building and 


calculations is shown in Figure D‐1b. 


There are several reasons for including the x‐links to represent park‐and‐ride access to transit. First, 


using such links allows for counting the number of trips that use park‐and‐ride locations to access 


transit. Second, the use of such links will allow for modeling the effect of charging fees at park‐and‐ride 


lots should this be desired. Third, there is a certain disutility associated with having to walk some 


distance between a bus or train platform and a parked car. Using x‐links allows for the inclusion and 


variation of this disutility in the model. 
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Figure D‐1a. Sample mode coding on base network links (PM peak)


 


 


Figure D‐1b. Sample mode coding on base network links (off‐peak) 
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Finally, the use of x‐links allows for a more even‐handed comparison of park‐and‐ride access to transit 


between rail and non‐rail alternatives. The use of x‐links allows one to connect a single park‐and‐ride lot 


to both a bus stop and a rail station. This allows use of exactly the same park‐and‐ride location and auto‐


access by adjacent bus and rail stops. 


All auxiliary transit modes have identical speeds in the peak network and the off‐peak network. 


However, speeds on links used by bus and rail lines may vary between the peak and off‐peak networks. 


Sources of bus and rail speeds are described below. 


D.1.2  Development of the future transit service networks 


Transit service networks are created to represent the transit service planned for each alternative and 


forecast year, as well as the service operated in the base years used to validate the model. Each service 


network is characterized by a unique set of routes, which includes rail lines, bus rapid transit (BRT) lines, 


express bus lines, and local bus lines. Each route is described by the nodes and links over which it 


travels, the travel time on each link, the locations where it stops, and its peak and off‐peak headways. 


The characteristics are described in detail below. 


Route patterns 


Each route can be described by its route alignment, or the set of nodes and links over which it travels. 


The places where passengers are picked up and dropped off are coded by placing a dwell time on the 


nodes that represent bus stops for each particular route. All Sound Transit, King County Metro, 


Community Transit, Everett Transit, and Pierce Transit routes within the forecast study area are coded 


for each alternative and forecast year, with the exception of dial‐a‐ride services and routes that have 


less than six trips per day.  


Route headways 


Bus and rail headways are specified for each route in each transit service network, peak and off‐peak. 


The headways in the PM peak network reflect the number of trips between 3:00 and 6:30 p.m., and the 


headways in the off‐peak network reflect the base headways from 9:00 a.m. to 3:00 p.m. and 6:30 p.m. 


to 10:00 p.m. For the Base‐Year network, headways are determined directly from the published 


operating schedules. 


Future networks are developed according to the specific definition of alternatives as defined in 


appropriate Definition of Alternatives reports for Draft EIS, Final EIS, and PE projects as well as New 


Starts applications. 


Rail speeds and bus speeds 


For bus lines, peak and off‐peak link speeds are obtained directly from AVL data as described below. For 


existing rail lines, all link speeds are obtained directly from ST operating data. 


For future rail lines, link speeds are developed from operating plans supported by simulations. Future 


bus speeds are degraded according to the change in general roadway congestion level estimated by the 


PSRC model for arterial and freeway facilities and by geographic area. This procedure was developed 


and documented by ST staff in a memorandum to the FTA. A copy of this memorandum follows this 


section. Speeds of buses on busways, protected lanes are not affected and remain constant into the 


future. 
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D.2  Coordinate system 


The ST model was previously projected in a variant of the WGS 1984 UTM Zone 10N coordinate system. 


This caused some network distortions that affected accurate plotting of the links and link distances. 


These issues were more pronounced farther from Seattle, such as in Everett and Tacoma. The 


coordinate system in the 2017 version of the ST model was updated to NAD 1983 HARN State Plane 


Washington North FIPS 4601. This update significantly reduced those distortions.  


The following method was applied to update the coordinate system: 


 Convert the existing nodes to State Plane North. 


 Manually move nodes to more accurate locations.  


This method preserves existing link and node numbers, allowing for preservation of the existing ST 


model transit network. The method is performed in a relatively short timeframe, and it limits possible 


unintended issues within the ST model. 


The model nodes, with their existing identifiers and other values, are projected into State Plane North 


coordinates within ArcGIS. Then in ArcGIS, the nodes are manually moved to locations that best reflect 


the intersections that they represent in the model. This is an extensive process that spans the entire 


network coverage area (i.e., the RTA district boundaries).  


To expedite the process and increase quality of node relocation, the nodes are typically snapped to a 


non‐model GIS roadway network. An example of a completed area with nodes adjusted is shown in 


Figure D‐2a. Additionally, the distortions in the network are greatly reduced, as exemplified by the 


change in scale and link locations in Everett shown in Figure D‐2b. 


D.3  Bus speed from AVL data 


In previous model updates, bus speeds were hand‐adjusted for major facilities and subareas of interest. 


This worked effectively in the past, partly because the changes to the seed matrices were modest. As 


the origin‐destination seed matrices for this model version are now based on ORCA data instead of 


historical surveys, the actual speeds from Automatic Vehicle Locator (AVL) data should reflect the travel 


conditions that correspond directly to this origin‐destination data. 


King County Metro (KCM), Pierce Transit (PT), and Community Transit (CT) now have AVL equipment on 


their entire fleets and keep records of the AVL data. Sound Transit buses operated by these three 


agencies also have AVL equipment and associated data. As this data is more complete and readily 


available than for previous model updates, it is now used in the current 2017 ST model version. 


The AVL data used in the ST model is received from the Washington State Transportation Center (TRAC) 


at the University of Washington and covers the same 9‐week period in 2016 as the ORCA data. Each 


agency’s data is in a distinct format. KCM and CT provide stop‐to‐stop travel times, including dwell times 


if applicable. PT only provides stop‐to‐stop times where the bus door opened, which reduces the 


number of observed data points.  
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Figure D‐2a. Updated nodes viewed in ArcGIS 


   
Figure D‐2b. Model network before (left) and after (right) the update 
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AVL data processing 


The process for attaching observed bus speeds to ST model links is described in this section. 


In ArcGIS, each stop‐to‐stop travel time observation is imported as a line so that an average speed may 


be calculated. Both the hour‐of‐day and the bus route number associated with the line are saved as an 


attribute. The 11:00 a.m. and 5:00 p.m. hours are used to calculate off‐peak and peak speeds, 


respectively. Over 3 million speed observations were used to prepare average link‐level speed values. 


A midpoint of each modeled bus link is selected and a buffer created around it. Buffers are used to 


account for any geometry mismatch between the observed stop‐to‐stop line and the model links, such 


as precise bus route turn locations or roadway curvature that is not in the model. 


Then for each bus route, the speeds along each observed line are averaged to the midpoint buffers of 


model links that the route uses. Average speeds of each route are weighted by frequencies of those 


routes. Freeway and arterial speeds are calculated separately to account for multiple observed stop‐to‐


stop line overlaps attributable to the typically long distances between stops along freeway routes. 


After speeds are calculated for each agency and facility type, a summary table of average speeds on 


each link is created. In the few cases where a link is traversed by more than one transit agency, the KCM 


speed is given twice the weight of CT or PT speeds during the averaging process. Figure D‐3 illustrates 


schematically the consolidation of average speeds from a mix of bus routes using a common link in the 


network, often with differing stopping patterns. A few examples of how AVL speeds would be attached 


to the links in Figure D‐3 for a given time period are provided below: 


 The buffer for the midpoint of model link 1 has both observed stop‐to‐stop travel times for 


routes A and B. At that location, the speed assigned to the link is the weighted averages of the 


speeds of the two routes at that point, even though one route is a local and the other is an 


express. 


 For model link 2, the same calculation as link 1 applies, and the freeway route is ignored, even 


though the observed stop‐to‐stop line passes through it. 


 The buffer for the midpoint of model link 3 has only route C passing through it, so the average 


stop‐to‐stop speed for that route at that location is attached to the link.  
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Figure D‐3. Schematic representation of average speeds consolidation using AVL bus speeds and model link 


midpoint buffers 
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August 1, 2002 


 


TO:  Eric Pihl 


FROM:  Don Billen 


SUBJECT:  Updated Treatment of Bus Speeds in the Sound Transit Model 


 


This memorandum describes the updated procedures for treating bus speeds in Sound Transit’s 


incremental ridership forecasting process. This is in response to your request that Sound Transit rely on 


output from the PSRC multi‐modal model to estimate changes in bus speeds over time.  


Sound Transit Incremental Ridership Model 


Sound Transit uses an incremental model to forecast transit ridership consisting of three stages: 


 Stage 1: Changes in demographics  


 Stage 2: External changes in highway travel time (congestion) and costs (including parking costs), 


transit fares, and household income are taken into consideration.  


 Stage 3: Incremental changes in the transit level‐of‐service (i.e. access, wait, and ride travel times) 


are taken into consideration. 


The third stage of the forecasting process is where the effects of changes in bus speeds are captured. 


Base year link speeds in combination with transit travel time functions are used so that they result in 


network bus travel times equal to observed bus travel times. Individual transit routes are coded with 


transit travel time functions that account for acceleration/deceleration time, with bus speeds equal to 


the base year link speed for express portions of a route. Dwell time is similarly coded for individual 


transit routes, with zero dwell time for express portions of a route. 


Future year link bus speeds are degraded relative to base year link speeds and according to the 


procedures described below. The transit travel time functions which account for 


acceleration/deceleration time are the same in the base year and future year. Dwell time similarly 


remains the same in the base and future year. 


Since the model’s development in the early 1990s by the Regional Transit Project, future year link 


speeds have been estimated using a constant degradation rate of seven to nine percent per decade. This 


degradation rate is consistent with historic trends in bus speeds. However, FTA staff have expressed 


concern about extrapolating historical trends into the future and suggested relating future bus speeds to 


road speeds in the PSRC multi‐modal model. 
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Updated Procedure for Estimating Future Bus Speeds 


Sound Transit and its ridership consultant have investigated several methods for relating road speeds in 


the PSRC model to bus speeds in the Sound Transit model. After reviewing these methods with Puget 


Sound Regional Council and City of Seattle modeling staff, we have arrived at the following procedure. 


For arterial bus speeds, weighted average auto travel time within the PSRC model is calculated at an 


intra‐26‐district level for the base year and forecast year in the PM peak and off‐peak. The ratio 


between the base year and forecast year intra‐district times is calculated. This change in intra‐district 


auto travel times is used to estimate the change in bus speeds and is applied to the base year link speed 


values in the ST model for each geographic district. Table 1 shows the resulting PM peak bus 


degradation rates for each of the 26 districts for the period of 1998–2020.  


Table 1. PM Peak Arterial Degradation Rates 
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For freeway bus speeds, zone to zone travel times between major entry and exit points for buses along 


regional freeways are calculated for the base year and future year. As with arterial times, the ratio 


between the base year and forecast year times is calculated. This change in freeway auto travel times is 


used to estimate the change in bus speeds and is applied to the base year link speed in the ST model for 


each freeway segment. Table 2 shows the resulting bus degradation rates on two freeway segments in 


the light rail study area. 


Table 2. PM peak freeway degradation rates 


 


The resulting rates of degradation for both arterials and highways are somewhat lower than historic 


changes in bus speeds in the Central Puget Sound Region, so may underestimate actual degradation 


rates. However, the updated method offers the advantage of being sensitive to varying congestion rates 


over time and across geographic areas and to changes in these rates with alternative land use or 


highway network scenarios.  


Alternate method investigated 


Our ridership forecasting consultant originally proposed to simply average PSRC link speeds within a 


cross‐classification of geography and facility type for a base and future year to estimate changes in bus 


speeds. (see Parsons Brinkerhoff memo of 12‐2‐01 from Youssef Dehghani to Don Billen).  


Investigation of this method between 1998 and 2020 yielded results that varied greatly between 


geographic areas and on the aggregate showed changes in road times much lower than other analyses 


of PSRC model output. The average decline in speeds across all facilities was 1% per decade between 


1998 and 2020 compared to previous analysis of zone‐zone road skims that showed an average decline 


of 8% per decade (see Parsons Brinkerhoff memo of 11‐19‐01 from Youssef Dehghani to Don Billen). 


Furthermore, the change in arterial speeds in different geographic areas varied by factors as high as 16 


to 23 times. For instance, major arterial speed degradation in the Eastside of King County was 17 times 


as high as in Snohomish County, even though both are high growth areas with very limited road 


expansion currently funded. (Table 3) 


Upon review of these results with PSRC and City of Seattle modeling staff, we concluded that simple 


averaging of link speeds is inaccurate and that it would be better to rely on zone‐zone skim times than 


link level times. The simple averaging of link speeds results in too much influence from low volume 


roadways and too little influence from highway volume roadways. Also, using link level rather than zone‐


zone travel time skims created the possibility for the results to be influenced by the density of road 


networks coded in a geographic area. 
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Table 3. Analysis of PM peak speed degradation in PSRC model by facility type and area type 


 


 
These concerns led PSRC and City of Seattle modeling staff to recommend the use of weighted average 


auto travel times from zone‐zone travel time skims and to Sound Transit’s development of the 


procedures described at the beginning of this memo.  


 


CC:  John Witmer, FTA Region X 


  Larry Blaine, Puget Sound Regional Council 


  Eric Tweit, City of Seattle 


  Tracy Reed, Ron Lewis, Mike Williams, Sound Transit 
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1 INTRODUCTION 1 


This utilities technical analysis methodology memorandum briefly describes the methods that 2 
will be used to prepare the Utilities section of the West Seattle and Ballard Link Extensions 3 
project Environmental Impact Statement (EIS). The utilities section will identify and document 4 
potential significant impacts to utilities along and near the proposed project alternatives. Utilities 5 
to be covered include electrical, sewer, water, stormwater, natural gas, fuel oil, and 6 
telecommunications services and infrastructure.  7 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 8 


Federal, state and local regulations, plans and policies that apply to utilities include: 9 


• Washington State Department of Transportation’s (WSDOT’s) Environmental Manual (M 31-10 
11)  11 


• WSDOT’s Design Manual (M 22-01)  12 


• WSDOT’s Utility Manual (M 22-87) and Accommodation Policy (M 22-86)  13 


• Applicable policies and procedures of the City of Seattle  14 


• Applicable policies and procedures of Seattle Public Utilities, Seattle City Light, and King 15 
County  16 


• Adopted City of Seattle comprehensive plans and policies related to utilities codes and 17 
engineering standards 18 


3 DATA NEEDS AND SOURCES  19 


The data needed will generally consist of available information from utility providers or owners 20 
regarding their service areas and existing and planned facilities in the vicinity of project 21 
alternatives. A preliminary list of utility owners includes:  22 


• Seattle Public Utilities  23 
• Seattle City Light  24 
• Comcast, Wave, and Century Link (telecommunications)  25 
• Enwave Seattle (formerly Seattle Steam Company)   26 
• King County Wastewater Division  27 
• Puget Sound Energy (natural gas)  28 
• WSDOT 29 
 30 
  31 
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This utility information and mapping will be supplemented by planning and engineering 1 
information developed for the project alternatives, including:  2 


• Details on carrier facilities inside conduits 3 


• Additional field data in areas of potential conflicts, particularly interchanges, including 4 
detailed elevations of above-ground electrical transmission lines and related clearance 5 
requirements 6 


• Information regarding, and copies of environmental documentation (EISs, Environmental 7 
Assessments [EAs], checklists) for recently proposed or completed projects along or near 8 
the proposed light rail alignment and stations. 9 


3.1 Field Reconnaissance 10 


After examining maps, collecting and reviewing existing documents, and contacting utility 11 
providers and other individuals, the Utilities analysts will conduct field visits within the study area 12 
to identify and confirm utility facilities and infrastructure that may be affected. The field team will 13 
pay particular attention to the location of overhead electrical transmission and distribution wires 14 
and towers, telephone lines, substations, and other utility structures that could interfere with or 15 
be compromised by the light rail system. 16 


4 STUDY AREA AND AREA OF EFFECT 17 


The study area for the impact analysis is within 100 feet on either side of the project footprint 18 
and area used for construction (including construction staging areas). 19 


5 AFFECTED ENVIRONMENT 20 


The EIS will describe the location, size (eg. pipeline diameter), capacity, material, and 21 
ownership of major utilities within the study area, including electrical, sewer, water, stormwater, 22 
natural gas, fuel oil, and telecommunications services and infrastructure. Planned utility 23 
upgrades will also be identified, if available. Major utilities are defined as utilities of larger size 24 
such as:   25 


• Water mains of 16-inch diameter or greater 26 
• Sanitary sewer force mains and gravity sewers of 16-inch diameter or greater 27 
• Stormwater drains of 36-inch diameter or greater and drainage ponds 28 
• 115-kilovolt (kV) and greater electrical transmission lines 29 
• High-pressure and intermediate-pressure gas lines with a 6-inch diameter or greater 30 
• Telephone and fiber-optic duct banks with three or more conduits 31 
• Petroleum product pipelines 32 
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6 ENVIRONMENTAL IMPACTS ANALYSIS 1 


The impact analysis will assess the potential direct, indirect, and cumulative utility services and 2 
infrastructure impacts of the project alternatives, including the No Build alternative. The impacts 3 
analysis is divided into long-term operation impacts and short-term construction impacts.  4 


6.1 Direct Impacts 5 


Operational impacts to be addressed include stray currents and new utility infrastructure 6 
requirements to serve the project, particularly infrastructure upgrades and substations required 7 
to meet the electrical power demand, future accessibility to infrastructure, and potential conflicts 8 
with existing utilities. Operational effects will also include a discussion of the ability of Seattle 9 
City Light to meet the demand for electricity to operate the project. Potential impacts will be 10 
compared to those of the No Build Alternative.  11 


The construction impacts discussion will address the proposed project’s major effects on 12 
existing overhead and below-grade utilities, such as utility crossings, utility service interruptions 13 
and revisions, utility relocations, street grades, and ability of existing facilities to withstand 14 
vibrations or settlement. The number of utility line crossings and length of utility infrastructure 15 
that could be affected by the alternatives will be quantified.  16 


The project will include measures to avoid or minimize impacts such as preconstruction 17 
potholing and surveys, utility relocation, cathodic protection and other design measures. The 18 
alternative alignments will be evaluated for their ability to avoid utility impacts, while still meeting 19 
project objectives.  20 


6.2 Indirect Impacts 21 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 22 
time or a farther distance but are still reasonably foreseeable. The analysis of potential indirect 23 
impact of the project will be qualitative and will primarily consist of potential developments near 24 
stations, which could be encouraged by the availability of light rail service. This development 25 
would increase the demand for utility services.  26 


6.3 Cumulative Impacts  27 


Cumulative impacts result from the incremental impact of the action when added to other past, 28 
present, and reasonably foreseeable future actions and include individually minor actions taking 29 
place over time. Accordingly, the cumulative impacts may include increased demand for electric, 30 
water, sewer, gas, petroleum, or communication utility services associated with planned land 31 
development proximate to light rail stations as identified by local jurisdictions. This will be a 32 
qualitative analysis. 33 


7 MITIGATION MEASURES 34 


Potential impacts to utilities will be controlled through project planning, design, and the 35 
application of required best management practices (BMPs) during construction and operation. 36 
Measures to avoid and minimize potential impacts of the alternatives will be incorporated as 37 
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appropriate. Measures such as engineering design, BMPs, and coordination with utility 1 
providers incorporated in the project that avoid or minimize impacts will be briefly mentioned 2 
with a reference to their description in the Impacts section. Where impacts cannot be avoided or 3 
minimized, mitigation measures will be developed and discussed  The mitigation will consider 4 
the type and magnitude of the impact.   5 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 6 


The maps included in the Utilities section of the EIS will show utility crossing conflicts and 7 
conflicts with nearby utilities using GIS. 8 


9 DOCUMENTATION 9 


A Utilities EIS section will be prepared to address environmental impacts, potential mitigation 10 
measures, and cumulative impacts and include maps of major utilities within the project study 11 
area. A utilities appendix with supporting information, including mapping of major utility locations 12 
may also be provided. 13 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 14 


There is overlap between the utilities section and the Water Resources and Energy sections. 15 
The Utility team will coordinate with the Water Resources, and Energy teams to reduce 16 
duplication of effort and ensure consistency.   17 


11 REFERENCES 18 


Washington State Department of Transportation (WSDOT). 2018a. Utilities Manual. M 22-87.09. 19 
Available at: http://www.wsdot.wa.gov/publications/manuals/fulltext/M22-87/Utilities.pdf. Last 20 
modified May 10.  21 


Washington State Department of Transportation (WSDOT). 2018b. Environmental Manual. 22 
M 31-11. http://www.wsdot.wa.gov/Publications/Manuals/M31-11.htm. Last modified July 30.  23 


Washington State Department of Transportation (WSDOT). 2018c. Design Manual. M 22-01. 24 
Available at: http://www.wsdot.wa.gov/Publications/Manuals/M22-01.htm. Last modified July 25 
31.  26 


Washington State Department of Transportation (WSDOT). 2018d. Utilities Accommodation 27 
Policy. M 22-86. http://www.wsdot.wa.gov/Publications/Manuals/M22-86.htm. Last modified 28 
May. 29 
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1 INTRODUCTION 1 


This visual and aesthetic resources technical analysis methodology memo describes the 2 
methods for preparing the Visual and Aesthetic Resources element of West Seattle and Ballard 3 
Link Extensions project Environmental Impact Statement (EIS). The objective of the Visual and 4 
Aesthetic Resources element is to identify existing aesthetic resources and evaluate visual and 5 
aesthetic impacts and potential mitigation, as appropriate. Key views of the proposed 6 
alternatives from and toward surrounding areas will be documented. 7 


The analyst will examine and consider appropriate national, state, and local plans and policies 8 
that encourage protecting visual and aesthetic resources. Local jurisdiction requirements and 9 
plans and policies will be reviewed to determine to what extent visual quality and aesthetic 10 
resource impacts have been identified as important.  11 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 12 


The analysis will be based upon the Federal Highway Administration (FHWA) guidance for 13 
visual impact assessment (FHWA, 1988 and FHWA, 2015). Local planning documents, 14 
ordinances, and codes will be reviewed to identify important visual resources and to determine 15 
whether local jurisdictions have established protections for visual resources such as protected 16 
view corridors and/or viewpoints. For projects along interstate highways, the analysis will also 17 
take into consideration areas subject to the Highway Beautification Act of 1965.  Relevant 18 
guidance and regulatory documents that will be reviewed for the analysis include the following:  19 


• FHWA  20 


– FHWA Visual Impact Assessment for Highway Projects (FHWA, 1988) 21 


– FHWA Guidelines for the Visual Impact Assessment of Highway Projects (FHWA, 2015)  22 


 23 
• State Environmental Policy Act (SEPA) scenic routes (1) described by Seattle 24 


Transportation, Traffic Division Map and by Ordinance 97027, and (2) identified as protected 25 
view rights of way in the Mayor's April 1987 Open Space Policies Recommendation. 26 


• SMC 23.60A.052Q - Shoreline Master Program Regulation, Artificial Lighting 27 


 Seattle Municipal Code 23.28.030 - Land Use Regulations 28 


– Light and glare standards for applicable zones will be reviewed and evaluated for project 29 
consistency 30 


3 DATA NEEDS AND SOURCES 31 


The data needed to describe the affected environment and determine visual impacts may 32 
consist of:  33 
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• Aerial imagery 1 
• Engineering drawings (plan and profile)  2 
• Engineering computer-aided design (CAD) data for developing photographic simulations 3 
• Kmz files, or other GIS based tool for analysis, of project alternatives 4 
• Local land use and management plans, regulations, and policies 5 
• Field reconnaissance of visual environment and views 6 
• Historic resources 7 


4 STUDY AREA AND AREA OF EFFECT  8 


The study area for each alternative is the viewshed from the project footprint and area used for 9 
construction (areas where the project would be visible to people). The study area also includes 10 
parcels adjacent to the project footprint whether the project would be seen from those parcels or 11 
not. The area of effect is the same as the study area.  12 


The evaluation of the viewshed will generally focus on areas along routes that are within the 13 
foreground viewing distance (approximately 200 to 500 feet). In some areas, like water 14 
crossings of the Duwamish Channel and Salmon Bay, the viewshed will extend beyond the 15 
foreground to the middle ground (out to approximately 2 miles). The evaluation will consider 16 
views “of” the alternatives components from nearby areas and views. The study area also 17 
includes parcels adjacent to project footprint, including ancillary facilities and staging areas.  18 


5 AFFECTED ENVIRONMENT 19 


Assessment of the affected environment will include several levels of analysis that will:  20 


• Establish landscape units, determine viewsheds, and categorize the existing visual 21 
character and quality of views along the routes of the alternatives. 22 


• Identify visual resources (views, view corridors, scenic routes, etc.) established by federal, 23 
state or local entities.  24 


• Identify affected populations  25 


• Select key viewpoints 26 


Existing conditions will be assessed in terms of: 27 


• Visual character  28 
• Visual quality 29 
• Viewer location and type (residential, commercial, etc) 30 


5.1 Landscape Units and Viewsheds 31 


Landscape units are used on visual assessments of large-scale linear transportation projects to 32 
break down the study area into smaller visually contiguous and uniform areas. A landscape unit 33 
may contain one or more viewsheds. Landscape units have common characteristics and 34 
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features such as topography, land use, and viewer types that make them distinct. Specific visual 1 
resources within each landscape unit to be described include the following: 2 


• The viewsheds within each landscape unit. 3 


• Is this particular view common or memorable, or are parts of it? Visual character is an 4 
impartial description of the elements of the viewed landscape and is defined by the 5 
relationships between the existing visible natural and built landscape features. The 6 
description will consider and include topography, vegetation, land use patterns, community 7 
identity (aesthetics and image), neighborhood boundaries and edges, building scale and 8 
massing, and building/open space texture. 9 


• Is it a pleasing composition (with a mixture of elements that seem to belong together) or not 10 
(with a mixture of elements that either do not belong together or contrast with the other 11 
elements in the surroundings)?  12 


The existing visual quality of views towards the proposed project from key views will be 13 
identified in text and illustrated in photographs (generally in the appendix that also contains 14 
photo-simulations of the proposed project).  The overall visual quality will be categorized and 15 
displayed on maps as high, average, or low.  16 


• Street grid, development characteristics, and open space patterns. 17 


• Parks, pedestrian and bicycle routes, and other recreation areas. 18 


• Special or protected views such as shoreline views, views from bodies of water, protected or 19 
designated views or scenic routes identified in federal, state or local jurisdiction plans, 20 
ordinances, or codes. 21 


• Individual buildings, landmarks, designated historic buildings, or clusters of development 22 
that help define the visual character of an area.  23 


5.2 Key Viewpoints  24 


Key viewpoints will be identified and mapped within each landscape unit for each alternative. 25 
Scenic routes in the study area will be identified in accordance with the Seattle Transportation, 26 
Traffic Division Map and by Ordinance 97027 as will protected view rights of way contained in 27 
the Mayors April 1987 Open Space Polices Recommendation. Some key viewpoints will be 28 
selected from important viewing locations such as parks or overlooks. Other viewpoints will be 29 
representative viewpoints that will be “typical” of common views, seen perhaps by nearby 30 
residents. The key viewpoints will be identified by consulting existing plans, ordinances, and 31 
codes, site reconnaissance, discussions with local jurisdiction staff, and comments made 32 
through the public participation process. The key viewpoints will become the views used to 33 
represent existing conditions and will be used to develop photographic simulations to depict 34 
what the proposed project will look like.  The existing visual character and quality of the key 35 
viewpoints will be described so that changes associated with the proposed alternatives can be 36 
assessed in the impact analysis. The existing visual quality of the view from the key viewpoints 37 
will be categorized as either high, average or low.  38 
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Photographs at key viewpoints for photographic simulations of the proposed project are taken 1 
using a 35-millimeter digital single-lens reflex camera with a focal length equivalent to a photo 2 
taken with a 35-millimeter (mm) camera using a 50-mm lens. This setting is the generally 3 
accepted setting for visual assessment in that it captures views in a way that closely resemble 4 
what the human eye sees in a landscape. For each photograph the location of the photograph is 5 
established using geographic positioning system (GPS) data recorded at the time the 6 
photograph was taken.  When using proposed project digital site plans and engineering data to 7 
produce 3-D views of the proposed project, five feet should be used as the assumed viewer 8 
eye-level. 9 


5.3 Viewers and Viewer Sensitivity 10 


Potential types of viewers will be identified within the study area by reviewing demographic data 11 
and existing traffic and land use studies, conducting site visits, viewing aerial photographs, 12 
discussions with local jurisdiction staff, and reviewing input from the public participation process. 13 
Types of viewers could include the following: 14 


• Residents within the study area 15 
• Individuals visiting public parks, trails, and view points 16 
• Commercial business staff and customers  17 
• Motorists and boaters traversing the study area  18 
 Other sensitive viewers identified through the public participation process 19 


The types of viewers and their activities influence their sensitivity to changes in the viewed 20 
environment. Viewer sensitivity to changes in the viewed landscape will be categorized as low, 21 
moderate, or high. People with low viewer sensitivity are not particularly concerned about the 22 
view or changes to it and/or see a view for brief periods of time (such as when driving along a 23 
highway). These types of viewers might include people working or shopping in an area that are 24 
engaged in their activities and not concerned with the condition of the visual setting. Moderate 25 
viewer sensitivity indicates that viewers have some concern and/or familiarity with a viewed 26 
landscape to a degree that is greater than those with low sensitivity, but less than viewers with 27 
high sensitivity. People with high viewer sensitivity are very aware of the existing viewed 28 
landscape and are concerned about changes to it. These viewers typically include residents, 29 
recreationists, or others for whom the viewed landscape is important. The impact assessment 30 
will focus on viewers with high viewer sensitivity. Transit riders are considered low sensitivity 31 
and are not evaluated. 32 


6 ENVIRONMENTAL IMPACT ANALYSIS 33 


The impact analysis will assess the potential direct, indirect, and cumulative visual impacts of 34 
the project alternatives, including the No Build alternative. The impacts analysis will be divided 35 
into long-term operation impacts and short-term construction impacts. The features incorporated 36 
in the project that reduce or avoid visual impact will be described.   37 


7 DIRECT IMPACTS 38 


The direct impact analysis will use photographic simulations to depict changes to the viewed 39 
landscape from the proposed project. Photographic simulations will be prepared to present the 40 
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appearance of specific project components as viewed from key viewpoints. The visual 1 
simulations will present the appearance of project components associated with the various 2 
alternatives so that they can be compared to the No Build Alternative and the other build 3 
alternatives. Project components depicted in the visual simulations might include stations, light 4 
rail guideway and trains, bridges, vent shafts, overhead contact system poles and wires, traction 5 
power substations, maintenance base, tunnel portals, staging areas, and other components that 6 
could affect visual resources.  7 


The locations chosen for developing photographic simulations will be coordinated with the 8 
design, public involvement, land use, historic, and visual quality contributors to ensure that the 9 
products produced will serve multiple functions in design, EIS preparation, and public 10 
presentations. 11 


Direct project impacts to visual resources could include physical changes that would contrast 12 
with the existing visual character of a viewed landscape and impact the visual quality of the 13 
landscape. Proposed project components could displace existing landscape features and 14 
introduce other/new features that may be out of character with the surrounding landscape and 15 
impact visual quality. Shadow, light, and glare will also be analyzed in this effort 16 


The basis for describing changes to the visual character of each landscape unit and identifying 17 
potential impacts to visual quality will be an analysis of alternatives design in the field and on 18 
Google Earth, along with reviewing photographic simulations from key viewpoints. The changes 19 
and impacts to visual quality will relate to the following: 20 


• The level of visual compatibility of project components with the existing visual character of 21 
the landscape within each landscape unit.  22 


• Potential changes to the visual quality of views towards the proposed project from key 23 
viewpoints and along the routes of the alternatives, such as miles of areas along the 24 
alternatives routes adjacent to sensitive viewers or approximate numbers of sensitive 25 
viewers where the existing visual quality category (high, average, or low) would change.  26 


Key elements in the landscape that will be evaluated include the following: 27 


• Elimination of natural and built environment elements 28 


• Additional structures or reconstructed structures (including noise walls) and relationship to 29 
the built environment, including materials and color  30 


 Effects of shadows  31 


• Changes to foreground, middle ground, and background views 32 


• Relationship of project components to the existing visual quality of key views and along the 33 
routes of the alternatives  34 


• Relationship of project components to the scale, form, massing, materials, and color of the 35 
landscape and built environment elements  36 


• Relationship of project components to the street and landscape grid, and the texture (block 37 
size) of built and open space areas 38 
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• Relationship of project components to views of the shoreline and distant views from public 1 
places 2 


• Light and glare impacts such as the compatibility of project lighting to the surrounding 3 
landscape as well as motorists 4 


• Viewer sensitivity to potential changes in visual character and quality 5 


The level of change to the visual character within each landscape unit and key viewpoint will be 6 
described qualitatively. Impacts to the visual quality of each key viewpoint will be characterized 7 
as high, moderate, or low and areas near viewers with high sensitivity where visual quality 8 
would change will be identified graphically and lineal distance of sensitive viewers affected will 9 
be calculated. This evaluation will be coordinated with the land use, historic and archaeological, 10 
noise and vibration, parks, and social analyses to ensure consistency.  11 


Construction impacts will be described qualitatively with focus on temporary disruption of 12 
elements of the environment, staging areas, and other areas that will not be occupied by 13 
permanent facilities, but which may result in permanent change of the landscape. 14 


7.1 Indirect Impacts 15 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 16 
time or a farther distance but are still reasonably foreseeable. Indirect impacts will be assessed 17 
qualitatively and will include changes in visual quality that may occur through actions related to 18 
the project but not part of the project. These changes will include those due to local jurisdiction 19 
land use plans, assessment of areas with the potential for transit-oriented development in the 20 
vicinity of stations (as described in land use), and other types of indirect impacts identified in 21 
other EIS topics, including transportation. Surplus property used during construction or acquired 22 
but not used for permanent facilities will also be discussed in terms of potential future 23 
development opportunities. 24 


7.2 Cumulative Impacts 25 


Cumulative impacts will be assessed qualitatively. The analysis will include discussing trends 26 
that may change existing visual conditions and will include reviewing available information 27 
related to past, present, and future projects to determine the potential for cumulative impacts.  28 


8 MITIGATION MEASURES 29 


Potential impacts to visual and aesthetic resources will be controlled through project planning, 30 
design, and the application of required best management practices (BMPs) during construction 31 
and operation. Mitigation concepts that reduce the impacts on the visual quality and enhance 32 
the visual characteristics of the alternatives will be developed in coordination with design and 33 
engineering efforts. Potential mitigation measures to be considered could include concepts that 34 
achieve the following: 35 


• Alteration of the alignment (vertical and horizontal),  36 
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• Addition or change of design features to enhance relationships to the scale, form, massing, 1 
materials, color, or slope gradient of the landscape and built environment, and 2 


• Screen views of the project (topographic and vegetation screening), 3 


9 PROPOSED FIGURES, MAPS, OR OTHER DATA 4 


Maps and figures used in the EIS and/or technical report will show: 5 


• Landscape units  6 
• Key viewpoints and scenic routes 7 
• General locations of viewers with high visual sensitivity along the routes of the alternatives  8 
• Park, recreation, and open space facilities 9 
• Existing visual quality (high, average, low) of views along the routes of the alternatives 10 
• Existing condition photographs in each landscape unit 11 
• Existing condition and photographic simulations of key viewpoints 12 


10 DOCUMENTATION 13 


The following documentation will be developed: 14 


• EIS section 15 
• Technical report, including photographic simulations  16 


11 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 17 


The results of this analysis will be incorporated into the analyses for Social Resources, 18 
Community Facilities, and Neighborhoods; Environmental Justice; Parks, and Historic and 19 
Archaeological Resources.  20 
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1 INTRODUCTION 1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts on water resources for the West Seattle and Ballard Link Extensions 3 
project Environmental Impact Statement (EIS). The Water Resources section of the EIS will 4 
address how the project affects surface water, including streams, rivers and lakes, shorelines, 5 
floodplains and floodways, groundwater (including critical aquifer recharge areas, sole source 6 
aquifers, and wellhead protection areas that may be present). It will present options to avoid, 7 
minimize, or mitigate potential impacts. Details regarding wetlands, aquatic species, and surface 8 
water habitat are presented in the Ecosystems section of the EIS and its accompanying 9 
technical report. Details regarding geology, soils, and groundwater characteristics are presented 10 
in the Geology and Soils section. Details regarding potential groundwater contamination are 11 
presented in the Hazardous Materials and Waste section. 12 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 13 


The federal, state, and local regulations that govern the protection or use of water resources 14 
that are applicable to the activities of this project are listed below. Local plans and/or policies 15 
that guide the use of water resources in the study area are also included. If a regulation, plan, or 16 
policy is updated to a newer version than that listed below, the most recent version that is 17 
legally applicable to the project will be referenced for the environmental analysis. 18 


2.1 Federal 19 


• Clean Water Act, 33 United States Code (USC) 1251 et seq., including Sections 401 – 20 
Water Quality Certification, 402 – National Pollutant Discharge Elimination System, and 404 21 
– Permits for Dredge or Fill 22 


• Coastal Zone Management Act, 16 U.S.C. 1451 et seq. 23 


• Floodplain Management Presidential Executive Order 11988 24 


 Safe Drinking Water Act, 42 U.S.C. 300 et seq., Chapter 6A 25 


2.2 State 26 


• Water Quality Standards for Surface Waters, Washington Administrative Code (WAC) 173-27 
201A 28 


• Water Quality Standards for Groundwater, WAC 173-200 29 


• Flood Control Management Act, Revised Code of Washington (RCW) 89 30 


• Water Pollution Control Act, RCW 90.48 31 


• Shoreline Management Act, RCW 90.58, WAC 173-26 32 
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• National Pollutant Discharge Elimination System (NPDES) Construction Stormwater General 1 
Permit (Washington State Department of Ecology [Ecology], 2017) 2 


• Draft 2019 Stormwater Management Manual for Western Washington (Ecology Manual) 3 
(Ecology, 2018) 4 


• Washington State Department of Transportation (WSDOT) Hydraulics Manual (WSDOT, 5 
2018) 6 


• Washington State Hydraulic Code (WAC 220-660) 7 


2.3 Regional 8 


• Sound Transit Link Design Criteria Manual, Rev. 4 (Sound Transit, 2016) 9 


• Low Impact Development Technical Guidance Manual for Puget Sound (Puget Sound 10 
Partnership, 2012) 11 


2.4 Local 12 


• City of Seattle Municipal Code Title 22, Subtitle VIII, Stormwater Code  13 


• City of Seattle Department and Planning and Development, Seattle Public Utilities (SPU) 14 
Stormwater Manual Volumes 1 through 5, Appendices A to I. Director’s Rule DWW-200 (City 15 
of Seattle, 2017) 16 


• City of Seattle Department of Construction and Inspections, Seattle Municipal Code (SMC) 17 
Chapter 25.06 - Floodplain Development Code 18 


• City of Seattle, SMC Chapter 21.16 - Side Sewers 19 


• City of Seattle, SMC Chapter 25.09 – Floodplain/Floodways 20 


• City of Seattle Department of Construction and Inspections, Director’s Rules 4-2011, 21 
Requirements for Design and Construction of Side Sewers (Drainage and Wastewater 22 
Discharges) 23 


3 DATA NEEDS AND SOURCES 24 


Available data from municipal sources and regulatory agencies applicable to water resources in 25 
the study area will be collected and reviewed to evaluate the affected environment in the EIS 26 
Water Resources section. Data related to species or habitat are listed in the Ecosystems 27 
analysis, which will be coordinated with the Water Resources Analysis.  Data sources will 28 
include the following: 29 


• U.S. Environmental Protection Agency’s (USEPA) Water Quality Data Portal (USEPA, 2011) 30 
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• U.S. Environmental Protection Agency’s Sole Source Aquifer mapping: 1 
https://www.epa.gov/dwssa/map-sole-source-aquifer-locations 2 


• U.S. Geological Survey (USGS) National Water Information System (USGS, 2012) 3 


• Ecology’s Water Quality Assessment 303(d) and 305(b) lists (Ecology, 2016)  4 


• Stream inventories and water quality reports from local jurisdictions 5 


• Federal Emergency Management Agency (FEMA) flood maps (FEMA, 2011) 6 


• Flood mapping from local jurisdictions 7 


• Water Resource Inventory Area 8 Cedar-Sammamish map data and Area 9 Green-8 
Duwamish map data (Washington Department of Fish and Wildlife [WDFW], 2011)  9 


• Publicly available geographic information system (GIS) aerial mapping 10 


• Critical areas GIS data available from local jurisdictions 11 


• WSDOT stormwater management facility information 12 


• County tax assessor GIS water resources data 13 


• Low Impact Development Technical Guidance Manual for Puget Sound (Puget Sound 14 
Partnership, 2012) 15 


• King County water resources data 16 


• City of Seattle studies on water bodies in the study area including Longfellow Creek, the 17 
Duwamish Waterway, and Salmon Bay 18 


• City of Seattle wastewater system plan and drainage system plan 19 


• Sound Transit stream data collected for other projects 20 


• Sound Transit conceptual design information 21 


4 STUDY AREA AND AREA OF EFFECT 22 


The project is located in the City of Seattle, King County, Washington, within Water Resource 23 
Inventory Areas 8 and 9: the Cedar-Sammamish Basin and the Green-Duwamish Basin. The 24 
alternative light rail routes lie just inland of Elliott Bay and cross both the Duwamish Waterway 25 
and Salmon Bay. The southern tip of Lake Union is also currently within the study area. The 26 
study area is generally highly developed and is served by both combined and partially 27 
separated storm sewer systems.   28 


The study area consists of the drainage basins where project alternatives will be located, 29 
including the specific water resources within these basins.  The potential area of effect 30 
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encompasses locations where water resources would be altered by the development and 1 
operation of the project, and where resources would likely receive direct runoff from the project 2 
during construction and/or in long-term operation. The detailed study area and potential impact 3 
area will be mapped based on reviews of existing aerial photography, GIS data, and technical 4 
reports for the vicinity of the study area from federal, state, county, and local jurisdictions, 5 
through coordination with these jurisdictions, and through field reviews.  6 


5 AFFECTED ENVIRONMENT 7 


Existing conditions will be identified within the study area to provide a baseline for the affected 8 
environment against which potential impacts from the project alternatives will be discussed. The 9 
baseline will be formed by qualitatively evaluating water resources through field surveys, 10 
literature review, available GIS data, and a review of other EIS sections. Mapped water 11 
resources will be approximate, and no detailed delineations will be made for this analysis 12 
However, wetland delineation information (gathered as part of the Ecosystems Methodology) 13 
will be included in this section as appropriate. Field observations will be conducted from publicly 14 
accessible roads and rights of way. It is assumed that no new flow or water quality data will be 15 
collected. 16 


5.1 Surface Water 17 


The surface water baseline section will contain descriptions of the natural water bodies in the 18 
study area and will describe stormwater infrastructure, land use, and soils in the study area. The 19 
general description of the existing natural water bodies in the study area will be included, and 20 
fish-bearing waters and waters with state-designated impaired water quality will be narratively 21 
identified and depicted on an exhibit. Stream drainage basins will also be shown on a map 22 
exhibit.  23 


Discussion of existing stormwater infrastructure will include a qualitative review of existing 24 
stormwater management facilities, municipal drainage infrastructure, and existing surface water 25 
discharge points. City of Seattle information will be used for this review, and if needed, 26 
interviews will be conducted with surface water staff from City of Seattle. Information regarding 27 
water quality and stormwater problems will be collected, as well as up-to-date maps of the 28 
stormwater systems serving the study area. This information will be discussed in the EIS section 29 
and shown on an exhibit for the study area in an appendix. 30 


The description of land use will include a quantitative estimate of existing pollution-generating 31 
impervious surface (PGIS), and non-pollution-generating impervious surface (NPGIS) within the 32 
project footprint, which is defined as the areas occupied by each alternative and any other 33 
modified areas, encompassing the guideway, stations, and other relevant facilities or 34 
improvements. Impervious surface data in tabular and graphic format will be based on the 35 
alternatives’ design and GIS information and summarized in the EIS section.  36 


Soil information will be presented as hydrologic soil groups and will be shown on an exhibit for 37 
the area of potential impact in an appendix to the EIS. 38 
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5.2 Shorelines 1 


State shoreline designations will be reviewed to determine if any regulated shorelines exist 2 
within the study area and they will be listed as a feature of the adjacent water resource and 3 
shown on an exhibit.  Shoreline plans would be discussed under the land use section of the EIS. 4 


5.3 Floodplains and Floodways 5 


Federal 100-year floodplain and county and city flood hazard area designations within the study 6 
area will be reviewed. Findings will be narratively described and depicted on an exhibit. For 7 
channels at which a floodway boundary has not been mapped, it will be assumed that the 8 
floodway extends the entire width of the floodplain. 9 


5.4 Groundwater 10 


The baseline for groundwater conditions will be established through review of federally 11 
designated sole-source aquifer areas and county- or city-designated critical aquifer recharge 12 
and/or wellhead protection areas that occur within the study area. These resources will be 13 
narratively described and depicted on an exhibit. 14 


6 ENVIRONMENTAL IMPACT ANALYSIS 15 


The impact analysis will assess the potential direct, indirect, and cumulative water resource 16 
impacts of the project alternatives, including the No Build alternative. The impacts analysis is 17 
divided into long-term operation impacts and short-term construction impacts. The impact 18 
analysis will be generally based on regulatory guidance and similar past projects. 19 


6.1 Direct Impacts 20 


Direct impacts are effects that would potentially be caused by the project alternatives and would 21 
occur at the same time and place as project construction or operation. 22 


Potential direct impacts from construction activities (including construction staging areas) will be 23 
qualitatively evaluated based on the proximity of activities to surface water bodies and local 24 
drainage systems. Construction impacts will be assessed regarding the potential for erosion and 25 
sediment transport, concrete work, material handling and transport, hazardous material storage 26 
and use, shaft drilling, trenching, dewatering, and other construction-related activities that might 27 
affect water resources. 28 


Potential direct impacts to water resources from project operation will be identified as follows: 29 


• Surface Water: Changes in land use, including changes in PGIS, resulting from each 30 
project alternative will be calculated and compared to existing conditions. Based on these 31 
calculations, potential impacts to drainage systems and receiving waters from changes in 32 
flow and water quality will be qualitatively discussed. The impact analysis will assume that 33 
stormwater management will meet applicable City of Seattle Stormwater Code and 34 
Stormwater Manual design guidance, but the analysis will not include identification and/or 35 
recommendation of facilities by the EIS team. The analysis will be coordinated with the 36 
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Ecosystem Resources team regarding potential channel erosion and other potential impacts 1 
associated with streams, lakes, and wetlands affected by the proposed project. A brief 2 
description of how the project is designed to account for climate change resilience from 3 
flooding and in stormwater facility design will be provided if applicable.  The analysis will 4 
also cover construction activities and their potential to impact surface water by altering the 5 
water resource or by causing flooding, erosion or through runoff from construction areas.   6 


• Shorelines: Direct impacts to shorelines, if any, will be qualitatively discussed based on 7 
potential alterations to areas within the designated shoreline area. 8 


• Floodplains/Floodways: The proposed project alternatives will be reviewed to determine if 9 
any would place fill in the 100-year floodplain/floodway and/or alter existing water body 10 
crossings in a manner that would cause flood conveyance and/or storage volume 11 
displacements within the affected reach.  12 


• Groundwater: Estimated changes in impervious surfaces and resulting effects on infiltration 13 
of surface water will be qualitatively evaluated for potential impacts to groundwater supply. 14 
Other impacts to groundwater quality will be identified based on potential alterations to 15 
groundwater flow or supply, including dewatering during construction or the placement of 16 
retaining walls, cuts or deep foundations for project facilities. 17 


6.2 Indirect Impacts 18 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 19 
time or a farther distance but are still reasonably foreseeable. Indirect impacts to receiving 20 
waters will be qualitatively evaluated through consideration of each alternative’s potential 21 
changes to land use and/or pollutant sources. For example, if the proposed project were 22 
expected to decrease vehicle use compared to the No Build Alternative, then an indirect impact 23 
would be a potential reduction in traffic-related pollutants in the watershed. Other indirect effects 24 
could result from station area developments by others (such as projects to improve access or 25 
connections to stations, or redevelopments by others to increase density in station areas), which 26 
could create new impervious surfaces as well as retrofit existing impervious surfaces with 27 
improved stormwater management facilities.  28 


6.3 Cumulative Impacts  29 


The analysis of cumulative effects will involve discussing trends related to water resources and 30 
reviewing available information about past, present, and future projects to determine the 31 
potential for cumulative impacts. 32 


7 MITIGATION MEASURES 33 


Potential risks to water resources will be controlled through project planning, design, and the 34 
application of required best management practices (BMPs) during construction and operation. 35 
Measures to avoid and minimize potential impacts of the alternatives will be incorporated as 36 
appropriate. Where impacts cannot be avoided or minimized, mitigation measures will be 37 
developed. Risks controlled by planning and design include avoidance and minimization of 38 
floodplain encroachment. Risks controlled by BMPs could include construction-related pollution 39 
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and operational effects such as pollutant transport and/or changes in runoff volumes, 1 
frequencies, and/or durations. 2 


The EIS development team will coordinate with the design consultant team to identify potential 3 
project design elements and BMPs (for review and approval by Sound Transit) that will be 4 
implemented to control potential risks to water resources. Design elements and BMPs will most 5 
likely be taken from the City of Seattle Stormwater Code and Stormwater Manual, NPDES 6 
permit program documents, and other industry guidance. 7 


Potential mitigation for direct, indirect, and/or cumulative impacts will be identified and evaluated 8 
within the study area where adverse effects would occur, such as downstream hydrologic 9 
impacts resulting from uncontrolled increases in flows, floodplain encroachment at water body 10 
crossings, or the cumulative effects of multiple construction projects occurring in an area at 11 
once. The analysis assumes that the proposed project would be expected to be controlled by 12 
permit-required BMPs and related conditions; any mitigation, if needed, would be for controls 13 
beyond that which would be normally required by applicable regulations and permit conditions. 14 
Similarly, in accordance with the Sound Transit Link Design Criteria Manual (Sound Transit, 15 
2016), low-impact design features would be incorporated where appropriate. The Low Impact 16 
Development Technical Guidance Manual for Puget Sound (Puget Sound Partnership, 2012) 17 
will also be used. Mitigation strategies will consider combined mitigation identified with other 18 
jurisdictions. 19 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 20 


Figures for the EIS section will be developed to depict the existing surface waters, 21 
floodplains/floodways, and sensitive groundwater areas within the study area. Where possible, 22 
jurisdictional and stream basin boundaries will be included on the figures.  23 


9 DOCUMENTATION 24 


A Water Resources EIS section will be prepared, detailing the information gathered on the 25 
affected environment and describing potential project effects on water resources. Exhibits will 26 
be included in a technical appendix to the EIS. 27 


Other documents may also be needed for the preferred alternative to address regulations and 28 
regarding consultations for the protection of water resources, including for consultation with the 29 
Environmental Protection Agency for sole source aquifers, and with local jurisdictions and 30 
FEMA for fill within floodplains.   31 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 32 


Data gathered on water resources will be used in the following analyses: 33 


• Ecosystem Resources  34 
• Geology and Soils 35 
• Hazardous Materials  36 
• Parks and Recreation  37 
• Land Use 38 
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https://fortress.wa.gov/ecy/ezshare/wq/permits/Flare/Draft2019SWMMWW.htm

https://www.wsdot.wa.gov/Publications/Manuals/M23-03.htm
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 your review on those topic areas within your area of expertise. The draft Environmental
 Methodology Report is attached to this email (WSBLE_EISMethodologies_Aug2019.pdf). FTA and
 Sound Transit respectfully request that you consolidate your comments and record them in the
 attached comment form (WSBLE_EISMethodologies_Comments.xlsx).
 
Please provide comments via email by October 9, 2019. FTA and Sound Transit staff are available to
 meet with you to discuss the methodologies at your request. After receipt of comments, FTA and
 Sound Transit will revise the methodologies, as appropriate, and make the final report available.
 
Please contact me or Lauren Swift (lauren.swift@soundtransit.org or 206-398-5301) if you have any
 questions.
 
Thank you,
Erin
 
Erin Green
Senior Environmental Planner
Environmental Affairs and Sustainability
Sound Transit
(206) 398-5464
 
Connect with us
facebook.com/SoundTransit
twitter.com/SoundTransit
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From: Green, Erin
To: Anne-c.fennessy-c@seattle.gov; Colin.Drake@seattle.gov; christie.true@kingcounty.gov; Gannon, Rob; Crosley,

 Stephen; Dan.Shoemaker@faa.gov; michael.ohare@fema.dhs.gov; Handel, Lindsey; Sharon.Love@dot.gov;
 jeffrey.james@dot.gov; lydia.kachadoorian@dot.gov; branden.criman@dot.gov; scott.anderson@noaa.gov;
 Donna.Wieting@noaa.gov; rory.w.lee@usace.army.mil; Dana.M.Dysart@usace.army.mil;
 bryan.mercier@bia.gov; Carl.F.Smith@uscg.mil; Steven.M.Fischer3@uscg.mil; WA_Webmanager@hud.gov;
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 Davon.M.Collins@usps.gov; rpduda@fbi.gov; robert.r.cantu@hq.dhs.gov; dchamberlain@nwseaportalliance.com;
 jwolfe@nwseaportalliance.com; Kilroy.S@portseattle.org; Poor, Geri; craigk@pscleanair.org;
 kmcgourty@psrc.org; SGutschow@psrc.org; Dennis.Wardlaw@dahp.wa.gov; mbom461@ECY.WA.GOV;
 Laura.Arber@dfw.wa.gov; Sherri.Gallant@dnr.wa.gov; Jessica Giblin (giblinj@wsdot.wa.gov);
 myra.barker@rco.wa.gov; ross.hunter@del.wa.gov

Cc: Swift, Lauren; Assam, Mark (FTA); Costanza, Ann; Fann, Sandra; Chahim, Leda
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Greetings:
 
In February 2019, the Federal Transit Administration (FTA) and Sound Transit invited your agency to
 participate in the environmental review process for the Sound Transit West Seattle and Ballard Link
 Extensions project, consistent with the provisions of 23 United States Code 139 and 23 Code of
 Federal Regulations 771.111. Scoping was completed on April 2, 2019, and in May, the Sound
 Transit Board, in coordination with FTA, identified alternatives to study in an Environmental Impact
 Statement (EIS). This fall, the Sound Transit Board and FTA plan to identify if other alternatives
 suggested during the scoping process will be studied in the EIS.
 
At this time, FTA and Sound Transit invite your agency to review the methodologies proposed for
 environmental analysis in the EIS. The EIS is being prepared as a combined National Environmental
 Policy Act and State Environmental Policy Act document, and will include the following topic areas:
 

·         Acquisitions, Displacements, and Relocations
·         Air Quality
·         Economics
·         Ecosystem Resources
·         Electromagnetic Fields
·         Energy
·         Environmental Justice
·         Geology and Soils
·         Hazardous Materials
·         Historic and Archaeological Resources
·         Land Use
·         Noise and Vibration
·         Park and Recreational Resources
·         Public Services
·         Section 4(f)
·         Section 6(f) and Resource Conservation Office
·         Social Resources, Community Facilities, and Neighborhoods
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September 9, 2019 


TO: West Seattle and Ballard Link Extensions Cooperating and 
Participating Agencies 


Subject: West Seattle and Ballard Link Extensions Project 
Invitation to Review Environmental Impact Statement 
Technical Methodologies 


Dear Agency Staff: 


In February 2019, the Federal Transit Administration (FTA) and Sound Transit 
invited your agency to participate in the environmental review process for the 
Sound Transit West Seattle and Ballard Link Extensions project, consistent with 
the provisions of 23 United States Code 139 and 23 Code of Federal Regulations 
771.111. Scoping was completed on April 2, 2019, and in May, the Sound Transit 
Board, in coordination with FT A, identified alternatives to study in an 
Environmental Impact Statement (EIS). This fall, the Sound Transit Board and 
FT A plan to identify if other alternatives suggested during the scoping process 
will be studied in the EIS. 


At this time, FT A and Sound Transit invite your agency to review the 
methodologies proposed for environmental analysis in the EIS. The EIS is being 
prepared as a combined National Environmental Policy Act and State 
Environmental Policy Act document, and will include the following topic areas: 


• Acquisitions, Displacements, and Relocations 
• Air Quality 
• Economics 
• Ecosystem Resources 
• Electromagnetic Fields 
• Energy 
• Environmental Justice 
• Geology and Soils 
• Hazardous Materials 
• Historic and Archaeological Resources 
• Land Use 
• Noise and Vibration 
• Park and Recreational Resources 
• Public Services 
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• Section 4(f) 
• Section 6(f) and Resource Conservation Office 
• Social Resources, Community Facilities, and Neighborhoods 
• Transportation 
• Utilities 
• Visual and Aesthetic Resources 
• Water Resources 


The proposed technical methodologies address these topics areas. FT A and Sound Transit request your 
review on those topic areas within your agency's area of expertise. The draft Environmental Methodology 
Report is being distributed via email with this letter (WSBLE_EISMethodologies_Aug2019.pdf). FTA and 
Sound Transit respectfully request that you consolidate your agency comments and record them in the 
comment form provided via email (WSBLE_EISMethodologies_Comments.xlsx). 


Please provide your agency's consolidated comments via email to mark.assam@dot.gov and 
lauren.swift@soundtransit.org by September 30, 2019. Ff A and Sound Transit staff are available to meet 
with you to discuss the methodologies at your request. After receipt of comments, FT A and Sound Transit 
will revise the methodologies, as appropriate, and make the final report available. 


If you have any questions or would like to discuss our agencies' respective roles and responsibilities 
during preparation of the EIS, please contact me at 206-398-5301 or lauren.swift@soundtransit.org or 
Mark Assam, Ff A, at 206-220-4463 or mark.assam@dot.gov. 


Sincerely, ..., ....... .,,..__N 
Lauren Swift 
Corridor Environmental Manager 


Enclosure: Environmental Methodology Report, August 2019 
Environmental Impact Statement Methodologies Report Comment Form 


Central Puget Sound Regional Transit Authority• Union Station 
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www.soundtransit.org 
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1 HOW TO USE THIS DOCUMENT 1 


This Environmental Methodology Report is a compilation of the various Technical Analysis 2 
Methodology Memoranda that have been prepared for the Sound Transit West Seattle and 3 
Ballard Link Extensions project. The Federal Transit Administration (FTA) and Sound Transit 4 
invite cooperating and participating agencies to review the technical analysis methodologies that 5 
are within each agency’s area of expertise. To facilitate navigation within this compilation 6 
document, each technical analysis methodology memorandum is bookmarked on the left. FTA 7 
and Sound Transit request that agencies consolidate comments and record them in the 8 
comment form provided. Consolidated comments are to be provided via email to 9 
mark.assam@dot.gov and lauren.swift@soundtransit.org. After receipt of comments, FTA and 10 
Sound Transit will revise the methodology memoranda as appropriate and make the final report 11 
available. 12 


2 INTRODUCTION 13 


The enclosed Technical Analysis Methodology Memoranda have been prepared for the Sound 14 
Transit West Seattle and Ballard Link Extensions project. All resources will reference pertinent 15 
and influencing resource sections as appropriate to allow readers to understand associated and 16 
overlapping areas of effect. 17 


FTA and Sound Transit are beginning an environmental review process for the West Seattle 18 
and Ballard Link Extensions project, which will expand Link light rail transit service from 19 
downtown Seattle to West Seattle’s Alaska Junction neighborhood, and to Ballard’s Market 20 
Street area. The project corridor is approximately 11.8 miles long and is part of the Sound 21 
Transit 3 Plan (ST3) of regional transit system investments, approved for funding by voters in 22 
the region in 2016.   23 


This process is in compliance with the National Environmental Policy Act (NEPA) and the 24 
Washington State Environmental Policy Act (SEPA). As such, all technical analysis 25 
methodologies attached have been prepared to address both NEPA and SEPA environmental 26 
review processes. FTA , as the federal lead agency under NEPA, with Sound Transit as the 27 
state lead agency under SEPA, have determined that the West Seattle and Ballard Link 28 
Extensions project might have adverse environmental impacts. To satisfy both NEPA and SEPA 29 
requirements, the agencies are preparing a combined NEPA/SEPA environmental impact 30 
statement (EIS) for the West Seattle and Ballard Link Extensions project. 31 


The following technical analysis methodologies are attached: 32 


 Acquisitions, Displacements, and Relocations 33 
 Air Quality  34 
 Economics  35 
 Ecosystem Resources  36 
 Electromagnetic Fields  37 
 Energy 38 
 Environmental Justice  39 
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 Geology and Soils 1 
 Hazardous Materials  2 
 Historic and Archaeological Resources  3 
 Land Use  4 
 Noise and Vibration 5 
 Park and Recreational Resources  6 
 Public Services 7 
 Section 4(f)  8 
 Section 6(f) and Resource Conservation Office 9 
 Social Resources, Community Facilities, and Neighborhoods 10 
 Transportation 11 
 Utilities  12 
 Visual and Aesthetic Resources  13 
 Water Resources 14 


3 STUDY AREA 15 


The study area along the proposed alternatives will vary according to the potential range of 16 
effects for each particular resource.  17 


4 ALTERNATIVES 18 


In May 2019, FTA and Sound Transit identified alternatives to study in the EIS. These 19 
alternatives are shown in Figure 4-1 This fall, FTA and Sound Transit plan to identify if other 20 
alternatives suggested during the scoping process will be studied in the EIS.  21 


The EIS will also evaluate a No Build Alternative. The No Build alternative will include projects 22 
identified as having funding for final design or construction and having approved NEPA or SEPA 23 
documentation.  24 


5 RELEVANT RESOURCES FOR ALL STUDIES 25 


The following regulations, rules and guidelines will be considered in the environmental analyses: 26 


 The National Environmental Policy Act (NEPA), 42 USC 4321 27 


 Council on Environmental Quality (CEQ) NEPA Regulations, 40 CFR 1501-1508 28 


 The Federal Transit Administration’s (FTA’s) NEPA regulations (23 CFR 771) and guidelines  29 


 FAST Act 30 


 The State Environmental Policy Act (SEPA) and rules for implementing SEPA, Chapter 197-31 
11 of the Washington Administrative Code (WAC), in accordance with Revised Code of 32 
Washington (RCW) 43.21 C and RCW 43.21C.030 33 


  34 
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 Washington State Growth Management Act (GMA) (Revised Code of Washington [RCW] 1 
36.70A) 2 


 Sound Transit SEPA Rules (Board Resolution No. R2018-17) 3 


 City of Seattle environmental policies, particularly Seattle Municipal Code (SMC), 4 
Chapter 25.05-– Environmental Policies and Procedures, and land use and zoning 5 
regulations 6 


 Sound Transit 3, the Regional Transit System Plan for Central Puget Sound (Sound Transit, 7 
2016) 8 


 Sound Transit Environmental Policy (Board Resolution No. R2004-06) 9 


 Sound Transit Sustainability Initiative (Board Resolution No. R2007-12) 10 


 Sound Transit Executive Order No. 1 Establishing a Sustainability Initiative for Sound 11 
Transit. (2007)  12 


In addition, each technical analysis methodology describes relevant reference materials and 13 
regulations specific to the resource being addressed. As a general rule, a list of relevant 14 
regulations is not included in the EIS sections, and regulations are discussed in the EIS sections 15 
only when the regulation is the subject of discussion (for instance, land use zoning or local noise 16 
codes) or when providing compliance with a regulation other than NEPA or SEPA (such as 17 
Section 4(f), Section 106, Environmental Justice Executive Orders, or the Endangered Species 18 
Act). Other regulations can be described in the supporting documentation and appendices as 19 
necessary. Resource analyses will also use applicable information from previous studies that 20 
have been conducted near the alternatives as well as past Sound Transit environmental 21 
documents. These documents are noted in the technical analysis methodologies where 22 
applicable.   23 
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 1 


Figure 4-1. Proposed Draft EIS Alternatives 2 
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1 INTRODUCTION 1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts of property acquisitions and displacements for the West Seattle and Ballard 3 
Link Extensions project Environmental Impact Statement (EIS). The acquisitions section of the 4 
EIS will describe the property acquisitions and displacements and will present measures to 5 
mitigate potential impacts. 6 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 7 


In addition to the relevant regulations considered in all environmental analyses, the following will 8 
be considered: 9 


• Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970: 10 
The Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 11 
(Code of Federal Regulations [CFR] Title 49, Part 24), as amended, is a federal 12 
requirement. The act and its amendments provide guidance on how federal agencies, or 13 
agencies receiving federal financial assistance for a project, will compensate for impacts on 14 
property owners or tenants who need to relocate if they are displaced by a project.  15 


• Central Puget Sound Regional Transit’s Real Property Acquisition and Relocation 16 
Policy, Procedures, and Guidelines: Sound Transit adopted the Real Property Acquisition 17 
and Relocation Policy, Procedures, and Guidelines to guide its compliance with Chapter 18 
8.26 Revised Code of Washington and Chapter 468-100 Washington Administrative Code. 19 
Property acquisition will meet these laws and policies so that property owners are treated 20 
uniformly and equitably (Sound Transit, 2013). 21 


3 DATA NEEDS AND SOURCES 22 


Affected parcels and the type of property acquisition will be identified by the project design team 23 
and provided to the EIS team for summary in the EIS. Data will be provided in Microsoft Excel 24 
and/or GIS data layer formats. Information summarized or obtained for the following sections 25 
will be used in this section: 26 


• Land Use 27 
• Social Resources, Community Facilities and Neighborhoods  28 
•  Environmental Justice 29 
• Public Services 30 
• Utilities 31 
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4 STUDY AREA AND AREA OF EFFECT 1 


The study area for the property acquisitions impacts analysis will include the local jurisdictions 2 
and possibly the broader region for discussion of relocation opportunities and vacancy trends. 3 
The area of effect will be limited to the properties that are anticipated to require full or partial 4 
acquisition for each alternative evaluated. This includes above or below-ground easements and 5 
temporary construction easements, to the extent that they are known. 6 


5 AFFECTED ENVIRONMENT 7 


The affected environment is the land uses in the study area with a reference to the more 8 
detailed characterization in the Land Use chapter.   9 


6 ENVIRONMENTAL IMPACTS ANALYSIS 10 


The analysis will assess the potential direct, indirect, and cumulative property acquisition 11 
impacts of the project alternatives, including the No Build alternative. The impacts of the project 12 
will be generally described for the estimated number of affected parcels and estimated 13 
displacements for the following categories: 14 


• Residential units: includes buildings designated for permanent housing, including single-15 
family and multi-family buildings 16 


• Business units: includes retail, office, industrial, or any other type of commercial property 17 


• Institutional: includes government facilities, such as schools, maintenance buildings, or 18 
public utility properties 19 


Impacts to properties that may provide non-traditional housing (motels, temporary shelters) will 20 
be discussed qualitatively. 21 


Impacts to public right-of-way will be disclosed in a general manner but will not be quantified. 22 
Any future limitations to development in public right-of-way will be also be discussed in a 23 
general manner. 24 


6.1 Direct Impacts 25 


The direct impacts of the project will be primarily estimated using parcel data and ownership 26 
information from King County, other geographic information system data, conceptual design 27 
drawings, and field reconnaissance. Sound Transit will estimate partial and full acquisitions for 28 
each alignment and station alternative based on conceptual or preliminary design information. 29 
These estimates will consider property needed for related facilities, as known, such as power 30 
substations, major stormwater facilities, and areas that could be used for construction staging, 31 
maintenance and emergency access easements, or other elements.  Information on partial and 32 
full acquisitions will be used to determine the total number of affected parcels and the number of 33 
displacements but will not be reported in the EIS.  34 
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The estimated number of affected parcels will be identified by segment (if applicable) and 1 
alternative in the EIS section. Affected parcels includes both partial and full acquisitions and are 2 
presented together as a combined single number.. Potentially acquired parcels will be further 3 
evaluated based on field investigations to identify parcel access impacts not readily identified 4 
through mapping. The impacts analysis will also identify the number of businesses, 5 
public/institutional facilities, and residential units that would be displaced by segment (if 6 
applicable) and alternative, based on information available in assessor data and field verification 7 
when possible. The affected parcel and displacement information will be summarized in a table 8 
as appropriate. The EIS text can characterize the main features of the acquisitions and 9 
displacements as necessary. This analysis will emphasize and make clear the preliminary 10 
nature of the acquisition and displacement numbers and that these quantities will be refined as 11 
the project design and property acquisition process advance. Final determinations of right-of-12 
way needs by parcel will not be made until after the Final EIS is complete and final design 13 
information is available. 14 


The analysis will also include a market-based review of available properties in the vicinity and 15 
regionally to identify the types of properties that might accommodate displaced businesses and 16 
residents. The assessment will consider availability by general type of use affected and in terms 17 
of the market’s balance of supply versus demand. Although individual property needs will not be 18 
assessed, the assessment will identify potential acquisitions that might have unusual use or site 19 
requirements. 20 


6.2 Indirect Impacts 21 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 22 
time or a farther distance but are still reasonably foreseeable. The potential for indirect property 23 
acquisitions and displacements due to project acquisitions and re-development projects by 24 
others will be addressed qualitatively.  25 


6.3 Cumulative Impacts 26 


If other recent past, current, or future projects with acquisitions or displacements are nearby, or 27 
if the project is displacing a use that has been relocated or altered due to previous projects, 28 
cumulative effects may be present. The analysis will review available information about past or 29 
current projects and the location of other proposals in the vicinity to determine the potential for 30 
cumulative impacts. The list of cumulative projects will be included as an appendix to the EIS. 31 


7 RELOCATION OPPORTUNITIES 32 


The analysis will also include a market-based review of available properties in the vicinity and 33 
regionally to determine the types of properties that might be used for relocating displaced uses. 34 
The assessment will consider availability by general type of use affected and in terms of the 35 
project’s displacements and the market’s balance of supply versus demand. Although individual 36 
property needs will not be assessed, the assessment will identify displaced properties with 37 
unique use or site requirements. 38 
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8 SOUND TRANSIT ACQUISITION AND RELOCATION 1 


POLICY SUMMARY 2 


This section will summarize Sound Transits acquisition and relocation requirements and 3 
policies, which are accepted as part of the project definition. These include the Federal Uniform 4 
Real Property Acquisition and Relocation Act, as amended and Sound Transit’s Real Property 5 
Acquisitions and Relocation Policy, Procedures and Guidelines (Revision 4, Sound Transit, 6 
2017).  Sound Transit’s Property Acquisition and Non-Residential Relocation Handbook (Sound 7 
Transit, 2014a) and Property Acquisition and Residential Relocation Handbook (Sound Transit, 8 
2014b) outline compensation and acquisition procedures in layman’s terms will be referenced 9 
as additional information. 10 


Any removal of designated low-income or affordable housing must comply with the applicable 11 
local jurisdictional policies and regulations for replacing such housing, although such impacts 12 
will be discussed in more detail under the Social Resources, Community Facilities and 13 
Neighborhoods section and Environmental Justice section. 14 


The types of assistance available to displaced residents and businesses will be described, 15 
including eligible compensation, relocation, and other assistance requirements.  16 


9 MITIGATION MEASURES 17 


Mitigation measures will be identified for property acquisition and displacement impacts. Design 18 
changes and alignment shifts, where appropriate, will be considered to minimize displacements. 19 
The mitigation discussion will refer to Sound Transit’s acquisition and relocation requirements 20 
and policies section as part of the project definition and not considered as a mitigation measure.   21 


10 PROPOSED FIGURES, MAPS, OR DATABASES 22 


The EIS will include an appendix of affected parcels with a table listing potential property 23 
acquisitions and maps showing those acquisitions for each project alternative alignment, station, 24 
and facility location.. The maps and tables will identify affected parcels by parcel number and 25 
address but will not differentiate between potentially full or partial acquisitions.  26 


11 DOCUMENTATION 27 


For this resource, the following documentation will be developed: 28 


• An EIS section 29 
• An appendix as described above.   30 
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12 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 1 


Data gathered on property acquisitions, displacements, and relocations will be used in the 2 
following analyses: 3 


• Land Use 4 
• Economics 5 
• Social Resources, Community Facilities, and Neighborhoods 6 
• Noise and Vibration 7 
• Visual and Aesthetic Resources 8 
• Hazardous Materials  9 
• Public Services 10 
• Historic and Archaeological Resources 11 
• Park and Recreational Resources 12 
• Section 4(f) 13 
• Section 6(f), and Recreation and Conservation Office (RCO) 14 
• Environmental Justice 15 


13 REFERENCES 16 


Sound Transit. 2013. Real Estate Property Acquisition and Relocation Policy, Procedures, and 17 
Guidelines. Resolution #R98-20-1. Adopted in 1998, updated in March 2013. 18 


Sound Transit. 2014a. Property Acquisition and Non-Residential Relocation Handbook. October 19 
2014. http://www.soundtransit.org/Documents/pdf/projects/Prop%20Acq%20and%20Non-20 
Res%20Relo%20Hndbk%2012-2013.pdf.  21 


Sound Transit. 2014b. Property Acquisition and Residential Relocation Handbook. October 22 
2014.http://www.soundtransit.org/Documents/pdf/projects/Prop%20Acq%20and%20Res%20Rel23 
o%20Hndbk%2012-2013.pdf.  24 
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1 INTRODUCTION 1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts to air quality, including greenhouse gas (GHG) emissions, for the West 3 
Seattle and Ballard Link Extensions project Environmental Impact Statement (EIS). The air 4 
quality section of the EIS will address the air quality impacts of the project alternatives, 5 
discussing the following elements, and present potential mitigation measures for impacts, if 6 
needed: 7 


• Existing air quality conditions in areas potentially affected by the project alternatives 8 
• Methodology used in the analysis 9 
• Impacts of the alternatives (direct, indirect, and cumulative) 10 
• Potential mitigation measures (if required) 11 


The EIS section will be supported by detailed data and calculations included in either a technical 12 
appendix in the EIS or a technical memorandum on file with Sound Transit. The air quality 13 
analysis will address compliance with applicable federal, state, and local regulatory 14 
requirements based on the air quality classification within the project area, governing 15 
regulations for transportation projects of this type, and the types of pollutants emitted from 16 
construction and operational activities from the project and their effects on the existing 17 
environment. In addition, reviewing agencies have specific policies, protocols, and guidance 18 
documents that are relevant when evaluating air quality project impacts.  19 


The following summarizes the requirements of the air quality analysis, separated into three 20 
criteria areas. The sections that follow address each of these criteria individually. 21 


• The impacts of emissions generated from Project operation for the No Build and build 22 
alternatives will be addressed qualitatively, for areas in attainment for all criteria air 23 
pollutants.  24 


• The impacts from mobile source air toxics (MSATs) will be addressed following Federal 25 
Highway Administration (FHWA) guidance based on project implications on traffic volumes 26 
and potential mitigation. 27 


• The impacts on air quality during construction will be assessed qualitatively based on the 28 
expected construction activities and potential mitigation. 29 


• GHG emissions during construction and operations will be addressed quantitatively and the 30 
impacts of project operation on climate change assessed based on project implications on 31 
traffic volumes and potential mitigation. 32 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 33 


In addition to the relevant regulations considered for all environmental analyses, the following 34 
federal, state, and local laws, regulations, guidance, and policies are applicable to the air quality 35 
analysis for this project and will also be considered: 36 
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• Clean Air Act (42 United States Code [USC] 7401)   1 


• Code of Federal Regulations (CFR) Title 40, Section 50 (40 CFR 50), U.S. Environmental 2 
Protection Agency (USEPA), National Primary and Secondary Air Quality Standards  3 


• 40 CFR 86, Control of Emissions from New and In-Use Highway Vehicles and Engines 4 


• 40 CFR 93, Determining Conformity of Federal Actions to State or Federal Implementation 5 
Plans  6 


• Washington Clean Air Act (Revised Code of Washington [RCW] 70.94) 7 


• Chapter 173-420 Washington Administrative Code (WAC), Conformity of Transportation 8 
Activities to Air Quality Implementation Plans 9 


• FHWA, Updated Interim Guidance on Mobile Source Air Toxic Analysis in National 10 
Environmental Policy Act (NEPA) Documents, 2016 11 


• Federal Transit Administration (FTA), Air Quality Conformity Guidance, 2016  12 


• FTA, Greenhouse Gas Emissions from Transit Projects. Programmatic Assessment, 2017 13 


• Puget Sound Clean Air Agency (PSCAA) Regulation I, Article 9, Section 15, Fugitive Dust 14 
Control Measures  15 


• Puget Sound Regional Council (PSRC), Transportation 2040; Appendix E, Air Quality 16 
Conformity, 2018 17 


• USEPA, [Motor Vehicle Emission Simulator] MOVES 2014 Policy Guidance, 2014 18 


•  [Washington State Department of Transportation] WSDOT Guidance – Project Level 19 
Greenhouse Gas Evaluations under NEPA and State Environmental Policy Act (SEPA), 20 
2018 21 


• American Public Transportation Association (APTA) Recommended Practice for Quantifying 22 
Greenhouse Gas Emissions from Transit, 2009  23 


3 DATA NEEDS AND SOURCES 24 


The air quality and greenhouse gas analyses will use the data from the following EIS sections 25 
for the existing year and future transportation design year conditions (design year is assumed to 26 
be year 2042 for air quality analysis purposes). The analysis will draw on the forecasts for the 27 
No Build alternative and the build alternatives that are being developed as part of the EIS’s 28 
transportation analysis. 29 
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3.1 Transportation Data 1 


• Average daily vehicle miles traveled (VMT), daily vehicle hours traveled (VHT), and annual 2 
average daily traffic (AADT) for the project study area and the regional study area, 3 
summarized by roadway type (specific link data may be required for major arterials) 4 


• Project-specific information from the design team, including miles of light rail, number of 5 
stations, supporting infrastructure (such as bus layover, parking, and maintenance facilities), 6 
and estimated daily and annual ridership 7 


3.2 Energy Data 8 


• Source(s) of energy for utility providing electricity to the project, for example: percent of 9 
renewable energy generation. Sound Transit and PSE have entered into an agreement that 10 
all PSE electricity accounts related to the operations of Link light be sourced solely from 11 
renewable wind power via PSEs Green Direct program (see Board Motion No. M2017-11). 12 
Seattle City Light has maintained that it has a carbon neutral status1.  13 


• Energy use by existing similar Sound Transit facilities in the Puget Sound Region, such as 14 
light rail trains, stations, maintenance facilities and parking garages, requested from Sound 15 
Transit Maintenance Information 16 


• Maintenance schedule and anticipated activities associated with maintenance for the 17 
project. This includes schedule, type of equipment, general maintenance activities, and 18 
sequencing.  19 


3.3 Construction Information 20 


• Construction timeframe and sequencing 21 
• Anticipated type and number of equipment used for construction 22 
• Raw material use and placement 23 


4 STUDY AREA AND AREA OF EFFECT 24 


The project is expected to decrease regional VMT and associated emissions of air pollutants, 25 
resulting in an overall air quality benefit.  The study area for air quality and GHG includes areas 26 
likely to be affected by changes in pollutant levels because of changes in traffic conditions 27 
resulting from the build alternatives.  The study area will generally be the same as the regional 28 
study area used in the transportation analysis.  29 


5 AFFECTED ENVIRONMENT 30 


The EIS will discuss the air quality and GHG regulatory environment of the Puget Sound region 31 
and trends in the monitored ambient criteria pollutant concentration data. The regional air quality 32 
                                                 
 
1 http://www.seattle.gov/light/greenest/cleanhydro.asp. Accessed July 2018 



http://www.seattle.gov/light/greenest/cleanhydro.asp
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and meteorological data required for the analysis will be obtained from representative (PSCAA) 1 
or Washington Department of Ecology (Ecology) stations. 2 


On a regional scale, the focus of the air quality analysis will encompass a wider range of 3 
pollutants. The following scenarios will be considered for the local and regional analysis: 4 


• Existing conditions (2019) 5 
• Interim year (2032) 6 


This project would be located in an area designated as attainment for all criteria air pollutants. 7 
Criteria air pollutants are carbon monoxide (CO), nitrogen dioxide (NO2), particulate matter 8 
(includes coarse particulate matter [PM10] and fine particulate matter [PM2.5]), ozone, sulfur 9 
dioxide (SO2) and lead.  10 


6 ENVIRONMENTAL IMPACT ANALYSIS  11 


6.1 Direct Impacts 12 


6.1.1 Long-Term  13 


6.1.1.1 Criteria Pollutants 14 


An analysis of potential effects associated with emissions of criteria air pollutants resulting from 15 
operations of the project No Build and build alternatives will be conducted qualitatively. As noted 16 
in the Study Area and Area of Effect section, the project is anticipated to have an overall benefit 17 
to air quality in the region. In addition, FTA guidance (2016) notes if a project is in an attainment 18 
area for all transportation related pollutants and the area is not on the verge of falling into 19 
nonattainment, then the environmental documentation will state that impacts to air quality is not 20 
a concern for this project. However, the anticipated AADT and VMT for the No Build and build 21 
alternatives will be presented to show how the project would affect traffic volumes in the region. 22 


6.1.1.2 Mobile Source Air Toxics  23 


Mobile source air toxic emissions generated from traffic in the project study area will be 24 
addressed following FHWA guidance (FHWA, 2016). The increase in AADT from the project No 25 
Build alternative to the build alternatives will be used to determine if a qualitative or quantitative 26 
analysis would be required. If the increase in AADT from the No Build to the build alternatives 27 
estimated to be less than the FHWA threshold of 140,000 AADT by the transportation forecast 28 
year, that would trigger a qualitative analysis. If a qualitative analysis is provided the EIS will 29 
consider using Prototype Language for Qualitative Project-Level MSAT Analysis in the FHWA 30 
guidance, as appropriate. If review of the traffic data indicates that the threshold would be 31 
exceeded for any of the build alternatives, a quantitative analysis will be performed following 32 
FTA and FHWA guidance (FHWA, 2016).  33 


6.1.1.3 Greenhouse Gases 34 


Changes in carbon dioxide equivalent (CO2e) emissions resulting from the project alternatives 35 
will be calculated for the operational and construction phases of the project. The current 36 
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approved version of the USEPA MOVES model for operational emissions will be used to 1 
estimate GHG emission factors resulting from fossil fuel consumption. The USEPA MOVES 2 
model will estimate overall fuel consumption factors based on national defaults and area-3 
specific information for King County. The embodied GHG associated with producing fuel will 4 
be calculated using the FHWA fuel cycle factor (i.e., 0.27). The direct benefits of the 5 
reduction in VMT will also be quantified. The operational GHG analysis will be conducted using 6 
traffic data from the regional travel demand model which includes vehicle volumes derived for 7 
each facility segment, producing VMT per roadway link.  8 


The GHG emissions from energy (e.g., electricity or natural gas) used by the operating project 9 
will also be calculated, including power for the light rail, as well as fixed facilities such as 10 
stations and transit centers. As noted under Data Needs and Sources, Seattle City Light is a carbon 11 
neutral utility; therefore, GHG generated by energy used to power the light rail and stations should be 12 
offset per Seattle City Light policy. 13 


6.1.2 Construction 14 


To evaluate the potential effects during project-related construction, qualitative analysis will be 15 
conducted of potential effects associated with the following: 16 


• Emissions from dust-generating activities 17 
• Operation of heavy-duty diesel equipment 18 
• Trucking activities within major construction areas (including staging areas) 19 


 20 
The construction analysis will quantify GHG emissions in terms of CO2e. Project-level 21 
construction emissions of GHG generated by construction activity for the project will be 22 
estimated using the FTA Transit Greenhouse Gas Emissions Estimator (GHG Estimator) which 23 
is recommended as the preferred model by Sound Transit Guidance (Environmental Science 24 
Associates [ESA], 2016). The model is based on the FHWA Infrastructure Carbon Estimator 25 
(ICE). Provide a brief qualitative statement of incidental GHG emissions from other minor 26 
sources such as non-revenue operations and maintenance trips, refrigerant use, and waste 27 
disposal.  28 


6.2 Conformity Determination 29 


Transportation conformity rules require that transportation projects in maintenance areas 30 
conform to the State Implementation Plan (SIP). Regional conformity is demonstrated by 31 
inclusion of the project in the PSRC long-range transportation plan (e.g., Transportation 2040) 32 
and Transportation Improvement Program (TIP), which, as a program of transportation projects, 33 
has been analyzed for conformity with the SIP. 34 


As noted in the Affected Environment section, the project is located in an area that is attainment 35 
for all criteria air pollutants. The Puget Sound region maintenance period for CO expired 36 
October 11, 2016. The USEPA confirmed the maintenance period is expired and CO 37 
transportation conformity analyses required under 40 CFR 93 no longer apply (Attachment A). 38 
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6.3 Indirect Impacts 1 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 2 
time or a farther distance but are still reasonably foreseeable. The air quality analysis will be 3 
performed using projected traffic volumes for future years. Therefore, the air quality analysis will 4 
include the indirect effects of the project and other traffic growth that would be associated with 5 
the project. Indirect effects from embodied GHG associated with producing fuel have been 6 
accounted for by using the FHWA fuel cycle factor (0.27) in the direct analysis. The GHG 7 
benefits of reduction in congestion relief and land use multiplier will be quantified using MOVES, 8 
with some inputs developed using the APTA methodology (APTA, 2009) as part of the direct 9 
analysis and the benefit of land use densification around stations discussed qualitatively. 10 


Indirect construction GHG emissions are also known as embodied and life cycle emissions. 11 
Both embodied and life cycle emissions will be included in the direct construction GHG 12 
methodology.   13 


6.4 Cumulative Impacts 14 


The air quality analysis evaluates projected future traffic volumes and delays that incorporate 15 
anticipated traffic growth from planned development in the project area and in the region. 16 
Therefore, the air quality analysis already includes a general discussion of the cumulative 17 
effects of the project and other traffic growth that would be associated with the project. 18 
However, this section will address past trends and anticipated future trends in air quality and 19 
greenhouse gas emissions. 20 


Additionally, a review of potential cumulative impacts during construction will be evaluated and 21 
discussed qualitatively. 22 


7 MITIGATION MEASURES 23 


Potential impacts to air quality will be controlled through project planning, design, and the 24 
application of required best management practices (BMPs) during construction and operation. 25 
Measures to avoid and minimize potential impacts of the alternatives will be incorporated as 26 
appropriate. Where impacts cannot be avoided or minimized, mitigation measures will be 27 
developed. Based on the air quality analysis, specific BMPs for reducing air quality impacts from 28 
construction activities will be discussed to address air quality impacts per PSCAA and local 29 
construction policies. The Sound Transit sustainability program will be described in the 30 
Alternatives chapter of the EIS and be referenced here.  31 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 32 


No figures, maps, or other data are proposed for the air quality EIS section. 33 


  34 
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9 DOCUMENTATION 1 


For this resource, the following documentation will be developed: 2 


• An EIS section 3 


• A technical appendix with detailed data and calculations used in the air quality analysis (may 4 
be provided as a technical memorandum on file with Sound Transit) 5 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 6 


The result from this analysis may be incorporated into the following sections:  7 


• Social, Community, and Neighborhoods 8 
• Energy 9 


11 REFERENCES 10 


American Public Transportation Association (APTA), 2009. Quantifying Greenhouse Gas 11 
Emissions from Transit. Recommended Practice. APTA CC-RP-001-09. August 2009. 12 


City of Seattle. n.d. Seattle City Light. http://www.seattle.gov/light/greenest/cleanhydro.asp. 13 
Accessed July 2018.  14 


Environmental Science Associates, 2016. Review of Transit Related Construction Phase 15 
Greenhouse Gas and Criteria Air Pollutant Emissions Estimation Methodologies. Prepared for 16 
Sound Transit. December 2016. 17 


Federal Highway Administration (FHWA). 2016. Updated Interim Guidance on Mobile Source 18 
Air Toxic Analysis in NEPA Documents. October 2016.  19 


Federal Transit Administration (FTA). 2016. Air Quality Conformity. 20 
https://www.transit.dot.gov/regulations-and-guidance/environmental-programs/air-quality-conformity. 21 
Accessed July 2018. March 2016. 22 


Federal Transit Administration (FTA), 2017. Greenhouse Gas Emissions from Transit Projects. 23 
Programmatic Assessment, January.  24 
https://www.transit.dot.gov/sites/fta.dot.gov/files/FTA_Report_No._0097.pdf. January 2017. 25 


Puget Sound Regional Council (PSRC). 2015. Transportation 2040 Update Report: Toward a 26 
Sustainable Transportation System. Appendix E, Regional Air Quality Conformity Analysis. 27 
https://www.psrc.org/sites/default/files/t2040update2014appendixe.pdf. June 2015. 28 


U.S. Environmental Protection Agency. 2012. Policy Guidance on the Use of MOVES2010 and 29 
Subsequent Minor Revisions for State Implementation Plan Development, Transportation 30 
Conformity, and Other Purposes. April 2012. 31 



https://www.transit.dot.gov/regulations-and-guidance/environmental-programs/air-quality-conformity

https://www.transit.dot.gov/sites/fta.dot.gov/files/FTA_Report_No._0097.pdf

https://www.psrc.org/sites/default/files/t2040update2014appendixe.pdf.%20June%202015
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Attachment A 1 


EPA CO Maintenance Letter2 
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Attachment B 1 


Requirements for PM 2.5/10 Conformity  2 


(40 CFR 93.123)3 











 


 


§ 93.123 Procedures for determining localized CO, PM10, and PM2.5 1 
concentrations (hot-spot analysis). 2 


(a)CO hot-spot analysis.  3 


(1) The demonstrations required by § 93.116 (“Localized CO, PM10, and PM2.5 violations”) must 4 
be based on quantitative analysis using the applicable air quality models, data bases, and other 5 
requirements specified in 40 CFR part 51, Appendix W (Guideline on Air Quality Models). These 6 
procedures shall be used in the following cases, unless different procedures developed through 7 
the interagency consultation process required in § 93.105 and approved by the EPA Regional 8 
Administrator are used:  9 


(i) For projects in or affecting locations, areas, or categories of sites which are identified in the 10 
applicable implementation plan as sites of violation or possible violation;  11 


(ii) For projects affecting intersections that are at Level-of-Service D, E, or F, or those that will 12 
change to Level-of-Service D, E, or F because of increased traffic volumes related to the 13 
project;  14 


(iii) For any project affecting one or more of the top three intersections in the nonattainment or 15 
maintenance area with highest traffic volumes, as identified in the applicable implementation 16 
plan; and  17 


(iv) For any project affecting one or more of the top three intersections in the nonattainment or 18 
maintenance area with the worst level of service, as identified in the applicable implementation 19 
plan.  20 


(2) In cases other than those described in paragraph (a)(1) of this section, the demonstrations 21 
required by § 93.116 may be based on either:  22 


(i) Quantitative methods that represent reasonable and common professional practice; or  23 


(ii) A qualitative consideration of local factors, if this can provide a clear demonstration that the 24 
requirements of § 93.116 are met.  25 


(3) DOT, in consultation with EPA, may also choose to make a categorical hot-spot finding that 26 
(93.116(a) is met without further hot-spot analysis for any project described in paragraphs (a)(1) 27 
and (a)(2) of this section based on appropriate modeling. DOT, in consultation with EPA, may also 28 
consider the current air quality circumstances of a given CO nonattainment or maintenance area 29 
in categorical hot-spot findings for applicable FHWA or FTA projects.  30 


(b)PM10 and PM2.5hot-spot analyses.  31 


(1) The hot-spot demonstration required by § 93.116 must be based on quantitative analysis 32 
methods for the following types of projects:  33 


(i) New highway projects that have a significant number of diesel vehicles, and expanded 34 
highway projects that have a significant increase in the number of diesel vehicles;  35 


(ii) Projects affecting intersections that are at Level-of-Service D, E, or F with a significant 36 
number of diesel vehicles, or those that will change to Level-of-Service D, E, or F because of 37 
increased traffic volumes from a significant number of diesel vehicles related to the project;  38 


(iii) New bus and rail terminals and transfer points that have a significant number of diesel 39 
vehicles congregating at a single location;  40 


(iv) Expanded bus and rail terminals and transfer points that significantly increase the number 41 
of diesel vehicles congregating at a single location; and  42 



https://www.law.cornell.edu/cfr/text/40/93.116

https://www.law.cornell.edu/cfr/text/40/part-51

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=43e0ae72dfd8652d00b974777bf6a56a&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=668264c1055800c57cf53f36de624075&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=08daa2db2e632a93f539dd8ae386bca8&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=08daa2db2e632a93f539dd8ae386bca8&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=a3933d53786ccc988f8e8d14dd4df202&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=a3933d53786ccc988f8e8d14dd4df202&term_occur=2&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=3&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=2&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=4&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=696ce64456cbf5ee2c0e66909df0ce9e&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=5&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=696ce64456cbf5ee2c0e66909df0ce9e&term_occur=2&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/cfr/text/40/93.123#a_1

https://www.law.cornell.edu/cfr/text/40/93.116

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=8ee27806341ce4c623cfc0b7056984a4&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=668264c1055800c57cf53f36de624075&term_occur=2&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=c4e07f9814f108db12204e34fb6e673c&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=6&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=8ee27806341ce4c623cfc0b7056984a4&term_occur=2&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=668264c1055800c57cf53f36de624075&term_occur=3&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=696ce64456cbf5ee2c0e66909df0ce9e&term_occur=3&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=9cd1e4f867325dca37cc3d2c1b4db164&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=890d29bc93a4bf869a2f8cf5f9115856&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=665df1be27bdcb9bb3123b22b281a1bd&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/cfr/text/40/93.116

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=2c012c52a8108ca3fe3c9adae7e25e4a&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=2c012c52a8108ca3fe3c9adae7e25e4a&term_occur=2&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=8&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ac2d47cb56b20d11d2452b855f907a80&term_occur=7&term_src=Title:40:Chapter:I:Subchapter:C:Part:93:Subpart:A:93.123





 


 


(v) Projects in or affecting locations, areas, or categories of sites which are identified in the 1 
PM10 or PM2.5 applicable implementation plan or implementation plan submission, as 2 
appropriate, as sites of violation or possible violation.  3 


(2) Where quantitative analysis methods are not available, the demonstration required by § 4 
93.116 for projects described in paragraph (b)(1) of this section must be based on a qualitative 5 
consideration of local factors.  6 


(3) DOT, in consultation with EPA, may also choose to make a categorical hot-spot finding that § 7 
93.116 is met without further hot-spot analysis for any project described in paragraph (b)(1) of this 8 
section based on appropriate modeling. DOT, in consultation with EPA, may also consider the 9 
current air quality circumstances of a given PM2.5 or PM10 nonattainment or maintenance area in 10 
categorical hot-spot findings for applicable FHWA or FTA projects.  11 


(4) The requirements for quantitative analysis contained in this paragraph (b) will not take effect 12 
until EPA releases modeling guidance on this subject and announces in the Federal Register that 13 
these requirements are in effect.  14 


(c)General requirements.  15 


(1) Estimated pollutant concentrations must be based on the total emissions burden which may 16 
result from the implementation of the project, summed together with future background 17 
concentrations. The total concentration must be estimated and analyzed at appropriate receptor 18 
locations in the area substantially affected by the project.  19 


(2) Hot-spot analyses must include the entire project, and may be performed only after the major 20 
design features which will significantly impact concentrations have been identified. The future 21 
background concentration should be estimated by multiplying current background by the ratio of 22 
future to current traffic and the ratio of future to current emission factors.  23 


(3) Hot-spot analysis assumptions must be consistent with those in the regional emissions 24 
analysis for those inputs which are required for both analyses.  25 


(4) CO, PM10, or PM2.5 mitigation or control measures shall be assumed in the hot-spot analysis 26 
only where there are written commitments from the project sponsor and/or operator to implement 27 
such measures, as required by § 93.125(a).  28 


(5) CO, PM10, and PM2.5 hot-spot analyses are not required to consider construction-related 29 
activities which cause temporary increases in emissions. Each site which is affected by 30 
construction-related activities shall be considered separately, using established “Guideline” 31 
methods. Temporary increases are defined as those which occur only during the construction 32 
phase and last five years or less at any individual site.  33 


[ 58 FR 62235, Nov. 24, 1993, as amended at 71 FR 12510, Mar. 10, 2006; 73 FR 4441, Jan. 24, 34 
2008]  35 
 36 
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1 INTRODUCTION 1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts on economic conditions for the West Seattle and Ballard Link 3 
Extensionsproject Environmental Impact Statement (EIS).  The economics section of the EIS 4 
will address the effects of the project on economic conditions in the region, including potential 5 
changes to government revenue, changes to business and employment activity as a result of 6 
property acquisition, and potential impacts to business and overall economic activity from 7 
construction spending and activities.  The section will also present options to avoid, minimize, or 8 
mitigate potential impacts. 9 


2 GUIDING REGULATIONS, PLANS, ANDPOLICIES 10 


In addition to the federal and state regulations, policies and related resources that guide a major 11 
transit project EIS, the following will be considered in the assessment of economic effects: 12 


• Title 42 USC Section 4601, Federal Uniform Relocation Assistance and Real Property 13 
Acquisition Policies Act of 1970, as amended 14 


• Transit Cooperative Research Program (TCRP) Synthesis 128, Practices for Evaluating the 15 
Economic Impacts and Benefits of Transit (TCRP 2017).  16 


• Economic Impact Case Study Tool for Transit (TCRP, 2016). 17 


3 DATA NEEDS AND SOURCES 18 


The following data will be collected to support the analysis of economic conditions: 19 


• General descriptions of the economies of the affected cities and counties, and the Puget 20 
Sound region collected from a variety of federal, state, and local sources, including the 21 
following: 22 


– U.S. Census Bureau 23 


– U.S. Bureau of Economic Analysis 24 


– U.S. Department of Energy 25 


– Washington State Office of Financial Management 26 


– Washington State Office of Trade and Economic Development 27 


– Washington State Department of Revenue 28 


– Washington State Employment Security Department, Labor Market and Economic 29 
Analysis Branch 30 


– Puget Sound Regional Council (PSRC) 31 







West Seattle and Ballard Link Extensions 


Page 2 | AE 0036-17 | Economics Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


• Existing and forecasted population, housing, and employment data from the PSRC, the City 1 
of Seattle, and King County.  Information will be obtained for established PSRC 2 
transportation analysis zones (TAZs). Custom geography requests can also be made to 3 
PSRC.  4 


• Locations of low-barrier providers of economic opportunities, including schools and low-5 
barrier employers such as hotels. 6 


• Assessed valuations and tax rates for properties that may be acquired as a result of the 7 
project from the King County Department of Assessments. 8 


• Taxable retail sales data from the Washington State Department of Revenue. 9 


• Business and Occupation tax data from the City of Seattle. 10 


• The Seattle Comprehensive Plan 11 


• Information about potential transportation effects of the project, including changes in 12 
parking, access, travel time, congestion, circulation, and freight movement from the 13 
transportation analysis.   14 


• Current land use, zoning, and development proposals from the land use analysis; findings 15 
on acquisitions, displacements, and relocations from the acquisitions analysis; information 16 
on tribal fisheries from the ecosystems analysis; and information about changes in air 17 
quality, visual and noise and vibration from the respective analyses. 18 


• Information about regional and local jurisdictions’ land use and community development 19 
plans considering areas within a 0.5-mile radius of stations.  20 


• Available information and publications from Sound Transit, the Transit Cooperative 21 
Research Board, the American Public Transportation Association, and others regarding the 22 
economic aspects of transit projects in North America, including transit-oriented 23 
development.    24 


• The 2007 Washington Input-Output Model Report (Revised October 2015) from the 25 
Washington State Office of Financial management.  26 


4 STUDY AREA AND AREA OF EFFECT 27 


The economic analysis considers regional and local economic conditions. The regional study 28 
area encompasses the four-county Puget Sound region (King, Kitsap, Pierce, and Snohomish), 29 
and the local study area consists of the cities within 0.5 mile of the build alternatives. The 4-30 
county regional study encompasses the economic unit for the region (used to measure regional 31 
changes to GDP, employment, etc.). The 0.5-mile buffer is the accepted area of land use 32 
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influence for transit. The area of long-term operations effects is within either of these study 1 
areas.  Long-term indirect and cumulative effects will also be determined using this study area.   2 


For short-term construction effects, the area of effect will encompass a geographic area 3 
approximately two blocks or a maximum of 1,000 feet from the edge of the anticipated 4 
construction zone along the entire alignment, including proposed stations. The 1,000-foot buffer 5 
around the construction zone is a reasonable area of influence for construction activity. Short-6 
term indirect and cumulative effects will also be determined using this study area.  7 


5 AFFECTED ENVIRONMENT 8 


The affected environment will be the existing and projected economic setting within the study 9 
area.  The analysis will identify major trends, covered in Washington State’s long-term economic 10 
forecast to 2040, as well as PSRC’s current estimates and 20-year projections of population, 11 
housing, household size, income, and employment projections for identified Forecast Analysis 12 
Zones. Major employment and designated regional planning centers (including manufacturing 13 
and industrial centers) that would be served by the project will be identified.  Issues that affect 14 
economic opportunities in the study area will be summarized from existing neighborhood plans 15 
or other reports.  To the extent that current market data are available in existing neighborhood 16 
plans, they will be incorporated in the analysis.  This information will be coordinated with the 17 
transportation, acquisitions, displacements, and relocations, and social resources, community 18 
facilities, and neighborhoods analyses. 19 


6 ENVIRONMENTAL IMPACTS ANALYSIS 20 


The impact analysis will assess the potential direct, indirect, and cumulative economic impacts 21 
of the project alternatives, including the No Build alternative. The impacts analysis is divided into 22 
long-term operation impacts and short-term construction impacts. The impacts analysis will 23 
address potential changes to the regional economy (the four counties), as well as examine city-24 
level tax revenue changes (such as effects from property acquisitions and development around 25 
transit stations), and site-specific economic characteristics within the study area and area of 26 
effect.  27 


6.1 Direct Impacts 28 


The analysis of direct impacts will include the long-term, ongoing impacts of transit operation 29 
and land acquisition on local and regional economic conditions, and the short-term impacts of 30 
construction.   31 


6.1.1 Long-term Operation 32 


The discussion of long-term direct effects will be largely tied to government revenue and 33 
estimated changes associated with business displacements related to right-of-way acquisitions. 34 
Impacts will be evaluated quantitatively, except where noted, by considering:  35 
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• The changes in property tax revenue as a result of property acquisitions, in the context of 1 
the overall tax base for the local governments and statutory limitation of the property tax in 2 
Washington State.  3 


• Business displacements and associated number of displaced employees due to property 4 
acquisition based upon the building size and the type of business activity using square-foot-5 
per-employee factors from the U.S. Department of Energy (or other planning sources). If 6 
possible, document other economic characteristics of those businesses available through 7 
planning sources.  8 


• Discuss broader changes to regional and industrial-sector level economic output resulting 9 
from potential displacement and relocation of businesses.  10 


• Changes of revenue from other taxes associated with business displacements will be 11 
qualitatively discussed.  12 


• Long-term impacts to tribal fishing will be addressed qualitatively, if potential effects to 13 
fisheries are identified.  14 


 15 
Changes in property values near the project will be addressed qualitatively.  It may be that 16 
different areas along the project corridor may experience different changes in property values 17 
depending upon their proximity to station locations.  18 


The following text should be included in this section as a footnote:  19 


“Numbers may be different than other Sound Transit reporting of project jobs supported 20 
by dollars spent on capital projects that is based on planning level budgets. Both 21 
estimates use the Washington State Input-Output Model, but may have different budget 22 
assumptions. “ 23 


6.1.2 Short-term Construction 24 


The assessment of potential construction impacts will qualitatively examine changes in the 25 
business environment due to construction-related land use and transportation effects. Impacts 26 
will be evaluated by considering: 27 


• Transportation impacts, including changes in access, parking, multimodal access, travel 28 
time, congestion, circulation, and freight movement.   29 


• Business effects related to construction activities affecting transportation, air quality, 30 
noise/vibration, and visual conditions. 31 


• Impacts to tribal fishing will be addressed if affected.  32 


Project based spending (including design, ROW, and construction) will affect the state’s 33 
economic sectors as well as the tax revenues of affected jurisdictions. The economic and tax 34 
effects of this spending will be estimated using different techniques. Direct and indirect/induced 35 
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effects on business output, jobs, and wages will be calculated using the Washington State 1 
Input-Output Model developed by the Office of Finance Management (OFM). Tax effects, 2 
primarily on construction spending and associated business income, are accounted for through 3 
the sales tax and business & occupation taxes and will be calculated using spreadsheet models.  4 


6.2 Indirect Impacts 5 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 6 
time or a farther distance but are still reasonably foreseeable. Long-term indirect impacts related 7 
to the operation of the transit facility on the communities in the study area can be positive (such 8 
as economic development in disadvantaged areas) or negative (such as congestion, parking 9 
reduction, access, visibility or other impacts that could disrupt business operations). The 10 
assessment of the potential for indirect economic impacts will consider the role of stations and 11 
other facilities where the project could alter key characteristics potentially affecting patterns of 12 
commerce and a communities’ economic functions. The indirect impacts analysis will 13 
qualitatively consider: 14 


• The potential for future development or redevelopment around stations, based in part on the 15 
results of the land use analysis for the EIS, related station area planning efforts, and 16 
information about local economic conditions and trends.  17 


• The station area planning and related transit-oriented development assessments consider 18 
factors such as the effects of new transit access and activity around station areas; land use 19 
plans and zoning; general economic and business conditions in station areas; travel benefits 20 
such as anticipated daily boardings at each station and the mode of access (walk, transit, 21 
pick-up/drop off or drive and park, for example); and other benefits such as improved access 22 
to the station area from surrounding neighborhoods as well as other infrastructure 23 
investments.  24 


• The potential for changes in property values (including rental rates, taxation) for different 25 
types of properties, depending upon their proximity to the project and station locations, and 26 
the related potential for residential or business economic displacement.  27 


• Impacts of construction on individual businesses will be assessed in instances where there 28 
is potential for unique impacts to a business or where the business itself is unique. 29 


• Changes to business production frontiers and the effects on industry sectors resulting from 30 
changes to transportation access, including roadway, rail, and water. 31 


• Impacts from displacements of businesses that act as an anchor for other businesses. 32 


• Level of accessible pedestrian connections to schools and low-barrier economic 33 
opportunities. 34 


• The potential economic displacement such as area wide changes in existing businesses, 35 
employment, dwelling units, and population in station areas. The assessment will also 36 
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consider published literature reviewing the effects of light rail transit on development 1 
patterns. 2 


• The potential changes in local jurisdiction tax collections from marginal changes in 3 
development activity as they related to the property tax, sales tax, B&O tax, and utility taxes. 4 


• Indirect economic effects related to other facilities such as operations and maintenance 5 
facilities, development and redevelopment of properties along connecting transit routes, as 6 
well as the potential disposition of surplus properties required for project construction but not 7 
permanently needed for the operation of the project, consistent with Sound Transit adopted 8 
policy. 9 


Short-term indirect economic impacts can also result from the influx of capital construction 10 
funds. These will be estimated by applying an economic multiplier from the OFM Input-Output 11 
Model Report to estimate the regional effect.  12 


6.3 Cumulative Impacts  13 


The assessment of cumulative economic effects will consider a list of past, present, and 14 
reasonably foreseeable transportation, land use, and major development projects that occur in 15 
the study area. The analysis will be qualitative and will consider the findings on cumulative 16 
effects in other topic areas including transportation and land use, including short-term 17 
construction effects and long-term operational impacts. The list of cumulative projects will be 18 
included as an appendix to the EIS.  19 


7 MITIGATION MEASURES 20 


Potential economic impacts will be controlled through project planning, design, and the 21 
application of required best management practices (BMPs) during construction and operation. 22 
Measures to avoid and minimize potential impacts of the alternatives will be incorporated as 23 
appropriate. Where impacts cannot be avoided or minimized, mitigation measures will be 24 
developed.. These measures will consider input from city and agency staff, community leaders, 25 
business leaders, and individual citizens as part of the EIS development and public involvement 26 
process.  They will reference environmental commitments and mitigation measures identified in 27 
other EIS sections, including acquisitions, displacements, and relocation; transportation; land 28 
use; visual; and other topics related to the built environment. Appropriate mitigation measures 29 
for construction and operation, such as maintaining access and minimizing impacts to 30 
businesses during construction, will be recommended should adverse economic impacts be 31 
identified. Consultation with the public outreach team will identify mitigation measures to nearby 32 
businesses, particularly during project construction.  33 


8 PROPOSED FIGURES, MAPS, OR DATABASES 34 


The following information is proposed in the Economics section of the EIS or its appendix: 35 
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• Maps of the build alternative alignments and stations with the boundaries of adjacent 1 
business districts, transportation network and linkages, and key employment centers within 2 
the study area. 3 


• Tables of current and forecast population, housing, and jobs in the study area. 4 


• Summary tables showing estimated changes in parking spaces and changes in number of 5 
employers or total employment 6 


• Tables of the changes in property tax by jurisdiction. 7 


9 DOCUMENTATION 8 


For this resource, the following documentation will be developed: 9 


• An EIS section 10 


• A technical appendix with summaries of detailed background calculations of economic 11 
impacts, including tax revenue changes, job creation, and other estimates 12 


• Model data, detailed calculations, and other input sources and analytical worksheets (to be 13 
kept on file with Sound Transit or referenced in support of the EIS chapter). 14 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 15 


Economic analysis data will be used in the following analyses: 16 


• Social Resources, Community Facilities, and Neighborhoods 17 
• Environmental Justice 18 
• Historic and Archaeological Resources 19 


11 REFERENCES 20 


TCRP Synthesis 128, Practices for Evaluating the Economic Impacts and Benefits of Transit 21 
(TCRP, 2017).  22 


Economic Impact Case Study Tool for Transit (TCRP, 2016). 23 
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1 INTRODUCTION 1 


This Ecosystem Resources Technical Analysis Methodology Memo briefly describes the 2 
methods that will be used to prepare the Ecosystem Resources element of the West Seattle and 3 
Ballard Link Extensions project Environmental Impact Statement (EIS). The ecosystems 4 
analysis will identify and document potential long term operational and short-term construction 5 
impacts to wetlands, threatened and endangered species, vegetation, wildlife habitat, wildlife, 6 
and aquatic species and habitat.  7 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 8 


In addition to the relevant regulations considered in all environmental analyses, the following will 9 
also be considered:  10 


2.1 Federal 11 


• Sections 404, 402, and 401 of the Clean Water Act (CWA) 12 


• Section 7 of the Endangered Species Act (ESA) 13 


• Magnuson-Stevens Fishery Conservation and Management Act (MSA) 14 


• Marine Mammal Protection Act 15 


• Bald and Golden Eagle Protection Act 16 


• Migratory Bird Treaty Act (MBTA) 17 


• Protection of Wetlands, Presidential Executive Order 11990 18 


• Final Rule on Compensatory Mitigation for Losses of Aquatic Resources (2008) 19 


• Corps of Engineers Wetland Delineation Manual (1987) 20 


• Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Western 21 
Mountains, Valleys, and Coast Region Version 2.0 (2010)  22 


• Coastal Zone Management Act 23 


2.2 State 24 


• Hydraulic code (Washington Administrative Code [WAC] Chapter 220-110) 25 
• Shoreline Management Act (SMA) 26 
• Protection of Wetlands, Governor’s Executive Order (EO) 89-10 27 
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• Protection of Wetlands, EO 90-04 1 
• Water Pollution Control Act, 90.48 Revised Code of Washington (RCW) 2 
• Wetland Mitigation in Washington State (Ecology et al., 2006) 3 


2.3 Local 4 


• Critical Area Ordinances (CAOs) - City of Seattle Municipal Code Chapter 25.09, 5 
Regulations for Environmentally Critical Areas  6 


• City of Seattle Municipal Code Chapter 23.60A, Seattle Shoreline Master Program 7 
Regulations 8 


• City of Seattle Municipal Code Chapter 25.11, Tree Protection 9 


• City of Seattle, Department of Construction and Inspections, Director’s Rule 16-2008, 10 
Designation of Exceptional Trees 11 


• City of Seattle Executive Order 03-05, Tree Replacement 12 


• City of Seattle, Department of Construction and Inspections, Director's Rule 13-2018, Great 13 
Blue Heron 14 


2.4 Miscellaneous 15 


• King County In-Lieu Fee Mitigation Program (King County, 2018)  16 


• Sound Transit environmental and sustainability plans and policy (Sound Transit, 2018)  17 


• Sound Transit Sustainability Plan Update (Sound Transit, 2015) 18 


• Sound Transit Stream Assessment Guidelines (Sound Transit, 2016)  19 


• Sound Transit Executive Order Number 1: Establishing a Sustainable Initiative (Sound 20 
Transit, 2007) 21 


3 DATA NEEDS AND SOURCES 22 


Data needs for this resource include information on ecosystems resources that will be affected 23 
by the construction and operation of the project, including the project footprint and mitigation 24 
sites. Data needs and sources that should be considered include: 25 


• Natural Resources Conservation Service (NRCS) Web Soil Survey maps 26 


• U.S. Fish and Wildlife Service (USFWS) National Wetland Inventory (NWI) 27 
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• USFWS List of threatened and endangered species that may occur in proposed project 1 
location (obtained for project) 2 


• National Oceanic and Atmospheric Administration (NOAA) Fisheries- Endangered Species 3 
Act species lists 4 


• Washington Department of Fish and Wildlife (WDFW) Priority Habitats and Species (PHS) 5 
data 6 


• WDFW SalmonScape data  7 


• Washington Natural Heritage Program rare plant database  8 


• Washington State Department of Ecology 303(d) listed waters information 9 


• Washington Department of Fisheries catalog of Washington streams and salmon utilization 10 
(Williams et al., 1975) 11 


• King County parcel information  12 


• City of Seattle Department of Planning and Development environmentally critical areas 13 
geographic information system (GIS) data 14 


• City of Seattle street tree inventory GIS data 15 


• Documented wetlands from other projects 16 


4 STUDY AREA AND AREA OF EFFECT 17 


The study area for ecosystem resources will vary according to the type of resource and will be 18 
measured from the project footprint and area used for construction.  19 


• Wetlands: 300 feet from project limits. 20 


• Vegetation: 200 feet from project limits and any trees of significance (as defined per 21 
jurisdiction). 22 


• Wildlife and wildlife habitat: 200 feet from project limits. Also review documented 23 
occurrences of sensitive wildlife species within 0.25 mile of the project limits (0.5 mile if 24 
higher noise sources such as blasting or pile driving are proposed).  25 


• Aquatic resources: Reconnaissance-level aquatic habitat surveys will be conducted for 26 
aquatic habitats within the City of Seattle’s Shoreline District, including the Duwamish 27 
Waterway and Salmon Bay. Reconnaissance-level aquatic habitat surveys will be conducted 28 
300 feet downstream, 100 feet upstream at each of the water body crossings, and the entire 29 
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stretch of any water body paralleling the project within 200 feet from the edge of the project 1 
limits.  The survey may extend to 300 feet upstream if channel configuration could result in 2 
stream buffers overlapping the project limits. For streams or water bodies with ESA listed 3 
species, the study area includes at least the segment of stream or water body that sound 4 
could travel in water (i.e., to first bend in the channel or where noise would dissipate to 5 
background levels). If project-related underwater sound could potentially travel further than 6 
these distances, the longer distance will be surveyed.  7 


5 AFFECTED ENVIRONMENT 8 


5.1 Field Reconnaissance Survey Methodology 9 


After collecting and reviewing existing information, the biologists will conduct a detailed field 10 
reconnaissance survey within the study area to identify and confirm ecosystem resources that 11 
could be affected by the project. Formal delineations (flagging and professional land surveying) 12 
of wetlands, ordinary high water mark (OHWM), or other resources will generally not be 13 
conducted, but may be needed on a case-by-case basis.  14 


5.1.1 Wetlands  15 


A field survey will be conducted to identify, map, and describe wetlands and other waters within 16 
the study area. Field surveys will occur on publicly owned property (e.g., Longfellow Creek 17 
greenspace and Southwest Queen Anne greenbelt) and private properties, if accessible. 18 
Vegetation, soil, and hydrology conditions will be documented at representative locations 19 
(sample plots) using methods outlined in the U.S. Army Corp of Engineers (USACE) Wetland 20 
Delineation Manual (USACE, 1987) and the Regional Supplement to the Corps of Engineers 21 
Wetland Delineation Manual: Western Mountains, Valleys, and Coast Region Version 2.0 22 
(USACE, 2010). These sample plots will be identified in the field with labeled flagging and 23 
documented using a global positioning system (GPS) unit or survey techniques. Both wetland 24 
and upland sample plots will be documented. The wetland and upland sample plots need to be 25 
paired and within close proximity to each other. If a wetland contains multiple vegetation types 26 
(e.g., forested and scrub/shrub), at least one wetland sample plot will be located in each 27 
vegetation type. A minimum of two wetland determination data forms will be developed for each 28 
wetland and then an additional data form for each additional wetland vegetation type in the 29 
study area. Observations of existing conditions and characteristics will be recorded for each 30 
wetland and associated buffer.  31 


Wetlands will be classified according to the USFWS (Cowardin et al., 1979; FGDC 2013) and 32 
hydrogeomorphic (Brinson, 1993) classification systems and rated according to local jurisdiction 33 
critical area ordinances and the Washington State Wetland Rating System for Western 34 
Washington (Hruby, 2004) or the 2014 Update (Hruby, 2014), depending upon the affected 35 
jurisdiction.  Wetlands will be classified and rated according to local critical area requirements. 36 
Wetland functions will be evaluated through the use of the Washington State Wetland Rating 37 
System for Western Washington – 2014 Update, as well as WSDOT’s Wetland Functions 38 
Characterization Tool for Linear Projects (Null et al., 2000). 39 
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Wetland assessments will provide estimates of extent for all wetlands and other waters in the 1 
study area, including those on properties lacking access, using remote sensing and best 2 
professional judgment. Vegetation and potential wetlands for areas where rights of entry have 3 
not been obtained will be identified based on field reconnaissance from public areas; current 4 
local, state, and federal habitat maps and reports; and the examination of aerial photographs. 5 
Potential wetlands will be rated using these same sources of information. Where specific 6 
information is not known (such as the hydrologic regime), preliminary assessments will be made 7 
using available information.  8 


Those areas that appear to possess all three wetland indicators will be included in the EIS and 9 
technical report in order to provide a conservative estimate of potential impacts from each 10 
alternative.. Documented wetlands from other projects or sources will be evaluated and, where 11 
appropriate, included in the wetland findings. Each wetland identified in the study area will 12 
receive a unique identifier that will be tracked in a GIS database.  As new information is 13 
collected on project wetlands, data will be recorded in an Excel spreadsheet that will be linked 14 
to the GIS data.  Wetland names will start with the letter “W” and the next two letters will be 15 
based on the City of Seattle jurisdiction they are located in (Seattle = SE ) followed by a number 16 
reflecting the order encountered in the field (1, 2, 3, etc.). For example, Wetland WSE4 would 17 
be the fourth field-identified wetland in Seattle. 18 


5.1.2 Aquatic Species and Habitat 19 


The aquatic species and habitat assessment will focus on key habitats and aquatic features that 20 
may be impacted by the project and that are directly related to ecological functions that support 21 
aquatic ecosystems. Similar to wetlands, a detailed field reconnaissance survey will be 22 
conducted to identify, map, and describe aquatic species and habitat within public rights-of-way 23 
within the study area (e.g., Longfellow Creek riparian corridor).  These documented water 24 
bodies will be included in the EIS aquatic species and habitat findings. The descriptions will 25 
correlate with the Water Resources analysis. 26 


Sound Transit’s Stream Habitat Assessment Guidelines (Sound Transit, 2016) (Attachment A) 27 
will be used to determine the level of information that should be collected for each identified 28 
stream. In accordance with the stream habitat assessment guidelines, research and field 29 
surveys will be conducted to identify, map, and describe aquatic species and habitats within the 30 
study area. This project will utilize the Phase 1 Project approach (planning level study) to 31 
provide analysis for SEPA/NEPA and ESA coordination. Within the Phase 1 approach, the 32 
project will use Track A methods for assessing riparian vegetation effects where property 33 
access is not granted, and Track B methods on Sound Transit, WSDOT, or City of Seattle right-34 
of-way/easement areas.  General information will be collected in the field and stream OHWM 35 
will be estimated and mapped using a GPS unit if possible. Biologists will collect information 36 
about the condition of in-stream and riparian habitats and identify the OHWM of streams.   37 


Field assessment will be limited to areas accessible from public right of way, lands open to the 38 
public, and other lands where access is allowed (including private property where the property is 39 
accessible) for purposes of this survey.  Aquatic habitats outside of public rights-of-way will be 40 
identified based on field reconnaissance from public areas; current local, state, and federal 41 
habitat maps and reports; and the examination of aerial photographs.  Those areas outside of 42 
public rights-of-way and which are not open to the public or accessible that appear to be aquatic 43 
habitat will be included in the EIS findings to provide a conservative estimate of the potential 44 
impacts for each alternative.   45 







West Seattle and Ballard Link Extensions 


Page 6 | AE 0036-17 | Ecosystems Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


Background information about riparian vegetation, physical in-stream habitat, biological 1 
connectivity, water quality and quantity, stream typing, and fish presence and habitat use will be 2 
collected during the pre-field review phase. Additionally, aquatic species habitat will be 3 
described, when possible and applicable, in a sub-basin context. Habitat will be assessed with 4 
the assumption that anadromous fish may one day be able to access the area even if they 5 
cannot under present conditions where no natural barriers exist.  To the extent information is 6 
currently available or can be readily ascertained in the field, downstream fish passages, 7 
including any impediments to fish passage, will be evaluated for each identified aquatic habitat.  8 
Field observations will be limited to the study area, however, available information (like the 9 
WDFW SalmonScape map) would be used to evaluate downstream fish passage to the next 10 
fish-bearing stream. 11 


Each stream identified in the study area will receive a unique identifier that will be tracked in 12 
aGIS database. As new information is collected on project streams, data will be recorded in an 13 
Excel spreadsheet that will be linked to the GIS data. If a stream already has a formal name, it 14 
will be used. Unnamed stream names will start with the letter “S” and the next two letters will be 15 
based on the City of Seattle jurisdiction they are located in (Seattle = SE) followed by the order 16 
they are encountered in the field (1, 2, 3, etc.). For example, Stream SSE2 would be the second 17 
field-identified stream in Seattle. Other types of aquatic habitat (lakes, ponds, bays, waterways, 18 
etc.) will be identified by formal name, if available, or named in a system similar to the stream 19 
naming convention described above. 20 


5.1.3 Vegetation, Wildlife, and Wildlife Habitat 21 


To establish the basis for the analysis of effects on vegetation, wildlife, and wildlife habitat, the 22 
biologists will delineate and classify land cover on aerial photographs and visit a sample of 23 
these areas within the study area (including the Shoreline Districts) during the field 24 
reconnaissance survey.  Information from Green Cities Alliance, Forterra, or other existing land 25 
cover analyses may be incorporated into the vegetation assessment if readily available. Major 26 
plant communities/habitat types will be identified and classified based on the structural 27 
categories defined in Wildlife-Habitat Relationships in Oregon and Washington (Johnson and 28 
O’Neil, 2001). Heritage and exceptional trees as defined by the City of Seattle will be noted and 29 
included in the analysis.  Invasive species populations that have been mapped by King County 30 
iMap will be included in the analysis.  31 


To support the analysis of effects on wildlife, the biologists will identify wildlife species that are 32 
associated with the land cover types in the study area, and with specific habitat elements within 33 
each cover type.  Biologists will also assess locations of known ecologically sensitive areas and 34 
important wildlife occurrences that may be sensitive to disturbance from noise or human 35 
presence. This will include review of site-specific wildlife data, including bird surveys (e.g., eBird 36 
2018). This information will be supplemented with data gathered during field visits. 37 


Washington State Department of Natural Resources (DNR) Natural Heritage Program and 38 
WDFW publications will be used to identify important habitats and the wildlife species that use 39 
them.  Vegetation data, including dominant plant species composition and relative abundance, 40 
will be gathered and classified by habitat type using field observation, aerial photographs, and 41 
pertinent literature.  Maps will be developed showing plant communities/habitat types and 42 
special features, based on the habitat delineation exercise described above.  Invasive species 43 
noted during fieldwork will be discussed qualitatively but will not be mapped. GIS data from the 44 
WDFW PHS program will be used to generate maps of the distribution of priority habitats and 45 
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species, and other key ecological features needed to analyze impacts. DNR Natural Heritage 1 
Program data will also be used to identify rare plant populations in the study area.  Sensitive 2 
information regarding the locations of proposed, candidate, and listed species and habitats will 3 
be described but not mapped to protect the integrity of this information. Threatened and 4 
endangered species and critical habitat tables will be generated using the latest data provided 5 
on the USFWS and NOAA Fisheries web sites.  6 


5.1.3.1 Great Blue Heron  7 


The City of Seattle has mapped great blue heron management areas in two greenspaces in the 8 
West Seattle segment of the project: Camp Long - Longfellow Creek Greenspace, and the West 9 
Duwamish Greenbelt. WDFW's Priority Habitat Species also documents great blue heron in the 10 
Camp Long - Longfellow Creek Greenspace and the West Duwamish Greenbelt. Presence of a 11 
heron rookery near the project corridor was confirmed in 2018. This habitat in the Longfellow 12 
Creek Greenspace and the West Duwamish Greenbelt will be resurveyed in 2019. Previously 13 
mapped areas and the results of the 2018 and 2019 surveys will be documented. Monitoring of 14 
the West Duwamish Greenbelt will be conducted annually throughout the EIS phase to confirm 15 
bird activity in the project area.  16 


5.1.3.2 Bald Eagle  17 


The City of Seattle has mapped a bald eagle management area in the West Duwamish 18 
Greenbelt. No nests were identified near the project corridor during a 2018 survey. Suitable 19 
habitat in the West Duwamish Greenbelt will be resurveyed in 2019. Previously mapped areas 20 
and the results of the 2018 and 2019 surveys will be documented. Monitoring of the West 21 
Duwamish Greenbelt will be conducted annually throughout the EIS phase to assess whether 22 
bald eagles are nesting in the greenbelt. 23 


6 ENVIRONMENTAL IMPACT ANALYSIS 24 


The impact analysis will assess the potential direct, indirect, and cumulative ecosystem impacts 25 
of the project alternatives, including the No Build alternative. The impacts analysis is divided into 26 
long term operation impacts and short-term construction impacts. The impact analysis will 27 
describe the extent, magnitude, duration, and character of impacts on ecosystem resources for 28 
each alternative.  Impacts will be quantified where appropriate and possible (e.g., area of 29 
wetland impacts).   30 


6.1 Direct Impacts 31 


Impacts on wetlands and buffers will be described based on direct impacts from both long-term 32 
effects (filling or other permanent displacement) and short-term construction-related effects 33 
(including effects associated with construction staging areas). If a contiguous wetland lies 34 
partially within the project limits, then best professional judgment will be used to determine any 35 
project effects, as defined by Wetland Mitigation in Washington State (Ecology et al., 2006), on 36 
the portion of the wetland outside of the project limits. If the remaining wetland is degraded by 37 
project construction or operation, then its acreage will be included in the impact table. The 38 
impact table will quantify the expected direct impacts on each wetland resulting from each 39 
alternative. Functional effects that extend beyond the area of direct wetland impacts will also be 40 
assessed. 41 
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Direct impacts on aquatic species habitat will be determined by evaluating the acreage of each 1 
water body and riparian buffer that would be eliminated for each alternative. Direct impacts on 2 
aquatic species will be assessed qualitatively by considering such factors as the regional 3 
significance of the resident and anadromous fish species resource, fish habitat value (such as 4 
its role as a migration corridor or spawning), degree of connectivity and loss of habitat following 5 
project implementation, overall habitat quality, and potential for enhancing or restoring aquatic 6 
habitat or connectivity.  Construction and operational impacts on aquatic species from water 7 
quality degradation, loss of habitat, and habitat degradation will also be assessed.  8 


Direct impacts on vegetation and wildlife habitat will be determined by evaluating the acreage of 9 
each major vegetation type that would be eliminated for each alternative.  Impacts will also be 10 
assessed qualitatively by considering such factors as the regional significance of the resource, 11 
wildlife habitat value (such as its role as a wildlife movement corridor), degree of fragmentation 12 
and loss of the habitat following project implementation, overall habitat quality, and the potential 13 
for enhancing or restoring unique plant communities or wildlife habitat or connectivity.  14 
Construction and operational impacts on wildlife, including disturbances from increases in 15 
human access, noise, and light, will also be assessed.  Direct impact on rare plant populations 16 
will be determined by evaluating acreage of these populations that would be eliminated for each 17 
alternative.  Additionally, the biologists will analyze the potential for the project to cause the 18 
spread of noxious or invasive plant species.    19 


Potential direct impacts to be considered for threatened and endangered species (aquatic and 20 
terrestrial) include direct mortality, disturbance and displacement effects, and loss or 21 
degradation of habitat. This could require consultations with NOAA Fisheries and USFWS under 22 
ESA Section 7 as the project approaches the Final EIS. The Biological Assessment (BA) would 23 
be prepared as the Final EIS is initiated, following the identification and/or confirmation of the 24 
preferred alternative and the results of the preliminary engineering efforts focused in the 25 
preferred alternative.  Consultation with the agencies will be coordinated through Sound 26 
Transit's ESA Coordinator throughout the environmental review process.  Information received 27 
from the existing documents, field surveys, and agency consultation could identify habitats or 28 
areas to be avoided or protected. Impact avoidance is discussed in greater detail in the 29 
Mitigation Measures section. 30 


6.2 Indirect Impacts 31 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 32 
time or farther distance but are still reasonably foreseeable.  These may include effects related 33 
to station area developments by others, such as changes in the pattern of land use, population 34 
density, or water quality through the project.  Indirect impacts may also occur through the 35 
implementation of mitigation measures for other environmental impacts, or through supporting 36 
projects that are not yet defined or considered part of the project alternatives.  Indirect impacts 37 
on ecosystem resources will be analyzed qualitatively.   38 


6.3 Cumulative Impacts  39 


The total effects of the project on ecosystem resources will be determined by combining the 40 
project’s impacts with other past, present, and reasonably foreseeable future actions.  These 41 
actions include other transportation or infrastructure projects, or other planned or pending land 42 
use actions or developments in the study area.   43 
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7 MITIGATION MEASURES 1 


Potential impacts to ecosystem resources will be controlled through project planning, design, 2 
and the application of required best management practices (BMPs) during construction and 3 
operation. Measures to avoid and minimize potential impacts of the alternatives will be 4 
incorporated as appropriate. Where impacts cannot be avoided or minimized, mitigation 5 
measures will be developed.  6 


The project will use a mitigation sequencing approach based on a hierarchy of avoiding and 7 
minimizing adverse impacts through careful design, rectifying temporary impacts, and 8 
compensating for unavoidable adverse impacts. A listing of BMPs will be developed identifying 9 
measures that could be implemented to avoid or reduce adverse impacts on ecosystem 10 
resources during construction and operation.  Potential mitigation will be identified and 11 
evaluated for project locations where adverse impacts could occur.  Advanced mitigation, 12 
mitigation banks, and in-lieu fee programs that Sound Transit could propose to use for 13 
compensatory mitigation will also be included in the review of mitigation opportunities.  14 
Mitigation measures will include specific goals and objectives and will specify monitoring criteria 15 
against which proposed mitigation measures can be compared.  Conceptual mitigation 16 
measures will be generally described in enough detail so that reviewing agencies can determine 17 
the likelihood of the proposed mitigation succeeding and meeting all stated objectives, including 18 
providing compensation for unavoidable impacts so there is no net loss of area and/or function.  19 


The final EIS will include a summary of conservation measures from the Endangered Species 20 
Act consultation with the USFWS and NOAA Fisheries. 21 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 22 


Maps of vegetation land cover, wetlands, water bodies, and high-value habitat will be prepared. 23 


9 DOCUMENTATION 24 


An Ecosystems Technical Report will be prepared with chapters covering wetland resources, 25 
aquatic resources, wildlife, and vegetation. 26 


The wetland chapter of the report will contain field data sheets and labeled photos that will be 27 
indexed on segment maps. Each photo will be catalogued with location and other basic 28 
information such as date and direction of view to assist Sound Transit in initiating preliminary 29 
consultation with the U.S. Army Corps of Engineers, Washington State Department of Ecology, 30 
and local jurisdictions for wetland permitting.  31 


The aquatic resources chapter of the report will characterize existing aquatic conditions in 32 
Duwamish Waterway and Salmon Bay (including field data sheets and photographs) and will 33 
detail elements for species and habitats of concern within the project area, including threatened 34 
and endangered species, critical habitat, and essential fish habitat (EFH) that would typically be 35 
addressed in the BA. The effects on these resources will be noted for each alternative and 36 
mapped (confidential if concerning threatened and endangered species). All official 37 
correspondence will be incorporated into an appendix.  38 
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The wildlife and vegetation chapter of the report will characterize existing terrestrial conditions 1 
and will also include species and habitats of concern, including threatened and endangered 2 
species that would typically be included in the BA. 3 


An Ecosystem Resources EIS section will be prepared summarizing the Ecosystems Technical 4 
Report. 5 


Unless required otherwise by the resource agencies, one BA will be prepared during the Final 6 
EIS for the preferred alternative only.  The BA will address species concerning both NOAA 7 
Fisheries and USFWS in one document.  The BA will follow Sound Transit’s Biological 8 
Assessment Template (current version) as well as ESA, USFWS, and NOAA requirements. The 9 
BA (if required) will summarize the proposed action, describe the habitat requirements and life 10 
history of the listed species, evaluate whether suitable habitat exists at or near the site, present 11 
information regarding the actual occurrence of listed species at or near the site, and describe 12 
potential impacts of the proposed action (construction and operation) on listed species and 13 
habitats at or near the site. Proposed conservation measures intended to avoid or reduce 14 
potential impacts on listed species will be described in enough detail to enable USFWS and 15 
NOAA Fisheries to determine whether the proposed conservation measures will likely succeed 16 
and meet all stated objectives of avoiding and minimizing potential impacts. An effects 17 
determination will be made for each species and any designated critical habitat potentially 18 
affected by the project.  19 


A separate wetland delineation report will be prepared for the preferred alternative during the 20 
Final EIS. It will include a list and map of properties that could not be delineated due to lack of 21 
property access. 22 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 23 


Data gathered on ecosystems impacts may be used in the following analyses: 24 


• Water Resources 25 
• Land Use  26 
• Visual and Aesthetic Resources  27 
• Park and Recreational Resources  28 
• Environmental Justice 29 
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SOUND TRANSIT STREAM HABITAT ASSESSMENT 
GUIDELINES 


 


1. Introduction 
Sound Transit projects often intersect with and affect streams.  To comply with local, state, and federal rules and 
regulations, Sound Transit assesses stream conditions, determines stream impacts that will occur as a result of a 
project, and mitigates those impacts as appropriate.  The analytical methodologies used and level of detail needed 
to meet these requirements depends on a variety of factors including: 1) the stage of project development and 
complexity of the project, 2) the extent to which Sound Transit has property access to streams, and 3) the 
magnitude of impact.  Less detailed information is typically collected during planning and early design stages 
such as during SEPA/NEPA environmental review and preliminary engineering because rights-of-entry are not 
granted onto privately owned properties, thus restricting access to streams. Also, at this stage, multiple alternative 
alignments may be under consideration, making more labor-intensive field investigations less feasible from the 
standpoint of cost and time.  At later stages of project development, once the project to be built is selected or final 
design is underway, more detailed analyses may be appropriate depending on access, the magnitude of potential 
impacts, and the types of environmental permits that may be necessary to construct the project.   
 
Various methodologies exist on how to approach stream assessments in Washington and no one methodology is 
required, or is applicable to all projects or to all stages of project development. In addition, Native American 
tribes with fishing rights often request specific information about the effects of a project on both existing fish use 
and potential fish use of a stream. In this context, Sound Transit seeks to achieve greater consistency in how it 
approaches the assessment of streams at various stages of project development and under various conditions. The 
purpose of this document is to establish general guidelines for applying various stream assessment methods to 
Sound Transit projects based on the most commonly used methodologies in Washington.  The information 
presented herein is for guidance only and is based on some of the most common scenarios encountered on Sound 
Transit projects.  Sound Transit recognizes that other scenarios are possible and that professional judgment will be 
necessary when considering the best approach for specific projects.  Proper application of professional judgment 
may reduce the collection of extraneous information, and reduce project effort and expense. The intent of these 
guidelines is to provide some level of consistency in Sound Transit’s approach to assessing streams so that local, 
state, and federal regulators generally know what to expect during project reviews.   
 
For the purposes of this document, project development is categorized into two phases: the initial environmental 
review and preliminary engineering phase (Phase 1) and the permitting/final design phase (Phase 2).  These are 
further described below: 
 


• Phase 1 Projects – Planning stage that includes environmental review under SEPA/NEPA and 
conceptual and preliminary design.  At this stage, various alignments or sites may initially be under 
consideration, and Sound Transit may or may not have rights-of-entry to the properties being evaluated.  
In general,  objectives at this stage of project development are to: 
1) Identify streams within the study area 
2) Characterize in-stream and riparian conditions (including fish use and barriers to fish use of the 


stream) based on readily available information and visual observations as possible 
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3) Determine potential impacts to streams for the alternative(s) under consideration during the 
environmental review process, and  


4) Identify conceptual-level mitigation opportunities for impacts to streams (aquatic and riparian 
habitats).  


Phase 1 projects may include Endangered Species Act consultation, with the overall objective of being 
able to make and support accurate effect determinations for federally listed aquatic species potentially 
occurring in affected streams.  Phase 1 of Sound Transit's project development culminates with 
completion of the NEPA/SEPA environmental review process and Sound Transit's selection of a specific 
project alternative to build. 
 


• Phase 2 Projects – Final project design stage that includes environmental permitting and detailed 
mitigation to address project-related impacts to streams. At this stage, full access is typically available for 
the project. The overall objective is to secure necessary environmental permits/approvals including but 
not limited to local critical areas permits, a Hydraulic Project Approval (HPA) from the Washington 
Department of Fish and Wildlife (WDFW), a Clean Water Act Section 404 permit from the United States 
Army Corps of Engineers (Corps), and a 401 Water Quality Certification or Coastal Zone Management 
Consistency Determination from the Washington State Department of Ecology (Ecology).  


 
Section 2 of this guidance document, Using the Stream Assessment Flowcharts, helps guide the reader in 
determining the appropriate level of data collection during the two project phases described above. To do this, a 
flowchart has been created for Phase 1 and Phase 2 projects, taking into account various project variables. The 
flowcharts and overview of how to use them are provided in Section 2. The flowcharts in Section 2 are supported 
by additional tools and more detailed information on various methodologies described in Section 3 - Data 
Collection for Key Aquatic Habitat Elements.  Both Section 2 and Section 3 are organized around five stream 
features, referred to as Key Aquatic Habitat Elements and described below.  
 
General recommendations for the appropriate use of these guidelines, as well as a discussion of their limitations, 
are provided in Section 4 - Considerations and Limitations. 
 


2. Using the Stream Assessment Flowcharts 
The flowcharts should be used to determine the appropriate data needs and level of field assessment that will be 
required for a project.  Working through the flowcharts with site specific information will require the collection of 
qualitative and/or quantitative information on various Key Aquatic Habitat Elements.  These elements are the key 
habitats and stream features that may be impacted by a project and are directly related to ecological functions that 
support a stream ecosystem.  The Key Aquatic Habitat Elements are:   
 


• riparian vegetation,  
• physical in-stream habitat,  
• biological connectivity,  
• water quality and quantity, and  
• fish presence, fish habitat use, and stream typing.   


Information would be gathered during site visits or collected using specific survey techniques.  The various 
“levels” of data collection for each Key Aquatic Habitat Element have been classified into one of three 
categories, or “Tracks”.  Tracks A, B, and C represent an increasing level of detail for data collection and 
generally correlate to the phase of the project, the extent to which access is available, and/or the magnitude of 
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stream impact. 
 


2.1 Phase I Projects 


Figure 1 on page 4 is the stream assessment flowchart for planning-level projects.  It shows the general process to 
follow when considering potential stream impacts associated with Phase 1 projects.    For all Phase 1 projects that 
include stream habitats, regardless of access or impact level, the first step is to collect background information on 
each of the Key Aquatic Habitat Elements associated with each stream in the study area.  To help guide these 
efforts, see Section 3 – Data Collection for Key Aquatic Habitat Elements. Section 3 includes more detailed 
information on specific data sources to consult when collecting this information.  The information gathered will 
help form the basis of the Existing Conditions or Affected Environment section of the environmental document 
being prepared for the project.   
 
After collecting background information, some level of data should also be collected in the field.  The data 
collected and the stream assessment methods used will vary for Phase 1 projects depending on 1) whether or not 
impacts are anticipated impact, and 2) whether or not the project team has right-of-entry to parcels that contain 
streams.    
 
If access is limited, Track A Methods should be used for each Key Aquatic Habitat Element to the extent feasible. 
Areas where access to streams is not limited include existing Sound Transit right-of-way, WSDOT right-of-way, 
or other publicly-owned rights-of-way such as parks.  In these areas, the project team should consider the 
anticipated level of impact to each Key Aquatic Habitat Element. The level of analysis required for a given Key 
Aquatic Habitat Element should be commensurate with the potential for impacts at a given site. In order to 
appropriately size the analysis, the flowchart requires consideration of whether or not impacts are expected to 
occur within the stream environment, looking in turn at each of the Key Aquatic Habitat Elements.   For Phase 1 
projects, a simple determination of either “Impact” or “No Impact” should be made for each Key Aquatic Habitat 
Element as presented in Table 1 (see page 5).  The results of this analysis will help determine the level of data 
collection and analysis appropriate for each ecological function.  If impacts are anticipated, the project study team 
should coordinate with Sound Transit environmental staff before initiating Track B data collection efforts as the 
data may already have been gathered by others or a shift in the project footprint may occur that negates the need 
to do more detailed surveys. 
 
Depending on the outcomes from using the stream assessment flowchart for Phase 1 projects, various levels of 
data collection (either Track A or Track B) will need to be conducted. For information on specific stream habitat 
assessment methods to use under Track A or Track B, refer to Section 3 – Data Collection for Key Aquatic 
Habitat Elements.  Tables 3 and 4 in that section outline pertinent assessment methods for each Key Aquatic 
Habitat Element, including detailed information on specific analysis metrics and survey methods that may be 
appropriate under Tracks A and B. 
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Table 1 Impact Classification for Phase I Projects Based on Impacts to Key Aquatic Habitats 
  Impact Classification 
Key Aquatic Habitat 
Element No Impact  Impact 


Riparian Vegetation  No clearing within riparian zone                                          
Clearing riparian vegetation,  
OR  
Removing significant trees1 


Physical In-Stream Habitat 
No in-water work or disturbance to 
bed and streambank below 
OHWM2                                  


Working in-water involving bank hardening,  
OR 
Installing fish habitat features (e.g., LWD3 or 
boulders),  
OR  
Altering substrate  


Biological Connectivity 


No installation, removal, or 
alteration of culverts, bridges, 
weirs, or other potential passage 
barriers                                                


Replacing or installing culverts, weirs, or 
bridges in non-fish bearing waters                                                               


Water Quality and Quantity 
No new stormwater discharges or 
increases in impervious surface                                                 


Adding new stormwater discharges or 
increasing impervious surface  


Fish Presence, Fish Habitat Use, 
and Stream Typing 


No in-water or riparian impacts In-water or riparian impacts occur 


1 
Significant trees should be defined using the local jurisdiction’s Critical Areas and/or Urban Forestry code sections.  If significant trees 


are not defined by local code, assume significant trees are those trees 6-inches or greater dbh (diameter breast height). 
2 OHWM – ordinary high watermark 
3 LWD – large woody debris


 


 
 


2.2 Phase 2 Projects 


Figure 2 on page 6 is the stream assessment flowchart for projects in final design.  It shows the general process to 
follow when assessing streams in greater detail for Phase 2 projects that involve stream impacts.  For Phase 2 
projects, access to all riparian areas is assumed for purposes of conducting field work using either Track B or 
Track C methods.  In the unusual event that access to all parcels is not available during Phase 2, Track A methods 
should be used to the extent feasible. 
 
Using more detailed project design drawings, the level of data collection for Phase 2 projects will vary depending 
on the severity of impacts to Key Aquatic Habitat Elements.  For each stream impact area, impacts should be 
classified as either a “Minor Impact” or “Substantial Impact”.  Table 2 on page 7 should be utilized to help 
classify potential Phase 2 project impacts on each Key Aquatic Habitat Element, based on specific project 
activities and quantification of expected impacts to each habitat element. However, it should be noted that the 
criteria may be adjusted based on the relative severity of project impacts within each project area. The project 
study team should coordinate with Sound Transit environmental staff to confirm the impact classification and 
intended data collection track before initiating data collection, as some or all of the data may already have been 
gathered by others, or a shift in alignment may occur that negates the need to do more detailed survey. 
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Table 2 Impact Classification for Phase 2 Projects Based on Impacts to Key Aquatic Habitats 


  Impact Classification 


Key Aquatic Habitat 
Element Minor Impact  Substantial Impact 


Riparian Vegetation  


Clearing less than 5,000 square feet of 
riparian vegetation,  
OR  
Removing 1 to 5 significant treesa 


Clearing riparian vegetation in amounts 
exceeding minor impacts1                                             


Physical In-Stream Habitat 


In-water work involving bank hardening 
of <20 linear feet,  
OR 
Installing fish habitat features (e.g., 
LWD2 or boulders),  
OR  
Altering substrate < 100 square feet                                


 
In-water work exceeding thresholds for 
minor impacts,  
OR  
stream straightening (meander loss) 
OR 
Site will be used as a compensatory 
mitigation site 
                    


Biological Connectivity 
Replacing or installing culverts or weirs 
in non-fish bearing waters                                                               


Replacing or installing culverts, fishways, 
or weirs in fish-bearing waters                                                         


Water Quality and Quantity 


Adding new stormwater discharges or 
increasing impervious surface where all 
stormwater is treated and detained and 
no 303(d) listed or TMDL3 reaches                                                              


Adding new stormwater discharges or 
increasing impervious surfaces where 
discharge to  303(d)/TMDL3  reach 
occurs,  
OR  
where full treatment and detention does 
not occur                                      


Fish Presence, Fish Habitat 
Use, and Stream Typing 


Minor impacts to one or more key 
aquatic habitats listed above  


Substantial impacts to physical habitat or 
riparian vegetation aquatic habitat 
elements, OR  
project involves any changes (negative or 
positive) in fish passage conditions,  
OR   
where stream diversions/fish removal 
activities occur 


1 
Significant trees should be defined using the local jurisdiction’s Critical Areas and/or Urban Forestry code sections.  If significant trees 


are not defined by local code, assume significant trees are those trees 6-inches or greater dbh (diameter breast height). 
2 LWD – large woody debris 
3 TMDL – total maximum daily load  


Depending on the outcomes from using the stream assessment flowchart for Phase2 projects, various levels of 
data collection (either Track B or Track C) will need to be conducted for each Key Aquatic Habitat Element as 
appropriate. For information on specific stream habitat assessment methods to use under Track B or Track C, 
refer to Section 3 - Data Collection for Key Aquatic Habitat Elements. Tables 3 and 4 in that section outline 
pertinent assessment methods for each Key Aquatic Habitat Element, including detailed information on specific 
analysis metrics and survey methods that may be appropriate under Tracks B and C.  
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3. Data Collection For Key Aquatic Habitat Elements 
Once the user has taken their Phase 1 or Phase 2 project through the appropriate flowchart in Section 2, Section 3 
should be consulted to obtain more detailed information on specific data sources and stream assessment 
methodologies.  Table 3 summarizes the recommended data to be collected for streams during all stages of project 
development.  This includes background information, which should be collected in all cases, as well as field data 
collection for Tracks A, B, and C, which will depend on the anticipated level of impact to each Key Aquatic 
Habitat Element. The information in Table 3 is organized by Key Aquatic Habitat Element.  Collection and 
assessment techniques for each Key Aquatic Habitat Element are described in more detail below.  These data 
needs and assessment procedures have been selected to be generally applicable over the wide range of project 
types and permitting scenarios encountered by Sound Transit.  During project development, the recommendations 
provided below may need to be adjusted based on project-specific input from regulatory agencies and Tribal 
entities. 


3.1 Riparian Vegetation 


For detailed information on specific riparian habitat assessment techniques and methods, see the Oregon Riparian 
Assessment Framework (Clarke, 2004) or Winward (2000). A common method for estimating canopy coverage is 
presented in (Daubenmire, 1959).   
 
3.1.1 Background Information 
1) Review existing literature –Reports or data sources that may contain information for reach or sub-basin scale 
riparian conditions include:   


• The Washington State Conservation Commission Limiting Factors Analysis, organized by Water 
Resource Inventory area ( http://scc.wa.gov/directory/ or http://www.eopugetsound.org/articles/water-
resource-inventory-areas-puget-sound )     


• Information on rare plants distribution from the Washington Department of Natural Resources Natural 
Heritage Program Database at:  
http://www.dnr.wa.gov/ResearchScience/HowTo/ConservationRestoration/Pages/amp_nh_data_instructio
ns.aspx                                                  


• Local watershed analysis or stream assessment reports 
• Local Shoreline Master Program Inventory reports Shoreline Master Program Inventory reports 


http://www.ecy.wa.gov/programs/sea/shorelines/smp/citizen.html  
 


2) Review aerial photographs and any available site photos.   
• Google Earth – also view past riparian conditions using historic photos on site 
• Bing Maps – Birds Eye View feature is useful for assessing riparian conditions 
• Digital or hardcopy orthophotos 


3)  Based on the results of steps 1) and 2) above, summarize the following: 
• General vegetation type (forested, shrub, herbaceous, none (bare earth/built)),  
• Tree canopy type (deciduous, coniferous, or mixed)  
• Approximate density of vegetation types (dense or sparse),  
• Approximate width of buffer on each streambank at project site (based on aerial photos), and  
• Estimated average riparian buffer width upstream and downstream of project site. 



http://scc.wa.gov/directory/

http://www.eopugetsound.org/articles/water-resource-inventory-areas-puget-sound

http://www.eopugetsound.org/articles/water-resource-inventory-areas-puget-sound

http://www.dnr.wa.gov/ResearchScience/HowTo/ConservationRestoration/Pages/amp_nh_data_instructions.aspx

http://www.dnr.wa.gov/ResearchScience/HowTo/ConservationRestoration/Pages/amp_nh_data_instructions.aspx

http://www.ecy.wa.gov/programs/sea/shorelines/smp/citizen.html
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Table 3.  Overview of Data Collection Needs For Key Aquatic Habitat Elements  
 


Key Aquatic Habitat Element1 Background Information2  Track A3 – Limited Site Access or No Impact Track B – Site Access and Minor Impacts 
Track C – Site Access and Substantial Impacts OR 


Site to be Used as Compensatory Mitigation 


Riparian Vegetation  


1) Review existing literature                                             
2) Review aerial photographs and existing site photos 
3) Characterization should include: 


• vegetation type (i.e., forested, shrub, 
herbaceous, built, coniferous, deciduous, 
genus and species if possible),  


• relative vegetation densities  


  


1) Site visit with qualitative description of riparian 
conditions:     


• vegetation type, height, and relative density    
• width/length of riparian zone       
• presence of overhanging or fallen 


vegetation/stream cover   


• presence of invasive plant species (estimate 
percent cover if possible )     


1) Collect qualitative and quantitative field data from riparian zone including:    
• approximate height for each vegetation layer                                                                                                                                                 


• approximate tree/shrub densities                                                                                                                                                                       
• identify invasive species and observed snags/dead and down trees                                                                                                                                           
• width, length, and area of functioning riparian zone  
• stream banks vegetation type, height, and density    


• percent vegetation that covers the stream  
• qualitative evaluation of known limiting riparian factors such LWD3 or shade 


limitations   


Collect Track B data, supplemented by tree counts, GPS 
survey, or professional land survey within forested 
riparian impact area to include:                 
 


• tree species      


• tree diameters          
• estimated tree heights    
• locations of snags/dead and down                   


Physical In-Stream Habitat 


1) Review existing literature     
2) Review aerial photographs, topographic maps and 


site photos 
3) Characterization should include: 


• stream width 


• dominant in-stream sediment      
• LWD4 presence    
• channel morphology     


• streambank condition    


1) Site visit to qualitatively assess the following through 
visual observations:                


• stream width      
• LWD presence    
• general channel morphology       


• general bank condition     
• dominant stream substrate    
• relative amount of instream cover and refuge  


ALSO SEE TABLE 4 FOR MORE DETAILS 


1) Site visit to quantitatively assess the following conditions within, upstream, and 
downstream of project site: 


• wetted and OHWM5 stream width      
• LWD size, location, and type    
• channel morphology - pool, riffle, run, glide    


• bank condition - stability/armoring               
• stream substrate  - dominant/subdominant and particle distribution 


 
 
ALSO SEE TABLE 4 FOR MORE DETAILS 


Same as Track B, but specific habitat impacts or 
intended use for mitigation may require: 
 
1) Track B data collection over a wider area    
2) GPS/professional survey of habitat elements 


delineated in Track B, or  
3) detailed quantitative analysis of habitat elements 
     (e.g., bulk substrate analysis, micro-channel 


morphology) 
 
ALSO SEE TABLE 4 FOR MORE DETAILS 


Biological Connectivity 


1) Review existing literature on existing fish passage 
conditions/barriers and check the WDFW Fish 
Passage Barrier Map       


2) If no barriers are recorded online, Track B/C 
methods may be required regardless of impact level 


3) Review aerial photographs to identify potential 
barriers at site, upstream, or downstream 


4) Review topographic maps and watershed analyses 


1) Site visit to qualitatively assess the following 
information on man-made fish passage structures:        


• type/material of structure           
• approximate size/configuration of structure       
• condition of structure (i.e. wear, damage, etc.) 


1) Site visit to quantitatively assess man-made structures: 
• relative inlet and outlet elevations 


• stream channel bankfull width 
 


 2)     If necessary, conduct WDFW Level A Culvert analysis per WDFW (2009) to 
assess status as fish passage barrier.  Check with WDFW prior to conducting the 
analysis; they may already have that information, particularly if the culvert is on 
WSDOT right-of-way 


 
Same as Track B, but in some cases coordination with 
design team on conducting a WDFW Level B culvert 
analysis per WDFW (2009) may be necessary to 
accurately assess barrier status 


Water Quality and Quantity 


1) Review existing literature/databases for 
information on: 


• water quality/contaminants,      
• stream temperatures,                   


• flow  data                  
• water quality/quantity limiting factors          


1) Site visit with qualitative description of:   


• type/material of outfall/drainage structure           
• approximate size/configuration/condition of 


outfall/drainage structure       


• visual estimate of streamflow and stream velocity 
• stream temperature 
• presence of septic systems within the project area 
• Water source (stormwater, other?) 


 


No additional effort No additional effort 


Fish Presence,  
Fish Habitat Use, and 
Stream Typing 


1) Review existing literature/databases for 
information on:                        


• fish presence and fish habitat use                           


• stream typing             
• contributing basin area   
• natural/manmade barriers downstream 


If result of background information does not provide complete 
or definitive results, conduct site visit and make preliminary 
determination based on WAC 222-16-031.  Qualitatively 
assess the following: 
 


• stream width/OHWM,                                             


• flow conditions,          
• fish observations 


If result of background information does not provide complete or definitive results proceed 
with one or more of the following options, as appropriate: 
 
1)  Request government/Tribal fish use/stream typing assistance    
2)  Utilize a qualified biologist to estimate fish presence/absence based on habitat 


conditions within, upstream, and downstream of site  
Conduct reconnaissance site visit to identify natural downstream barriers   


Same as Track B, but in extraordinary circumstances, 
fish sampling by a qualified biologist may be 
appropriate6. Sampling techniques could potentially 
include: 
 


• snorkel surveys             


• minnow traps             
• electrofishing 


1 See text in Section 3 – Data Collection for Key Aquatic Habitat Elements for more specific information on each habitat element 
2 Background information should be compiled regardless of access situation or level of impacts 
3 If lack of access, the information for Track A should be collected in the field from adjacent publicly accessible properties or right of way to the extent possible/practical 
4 LWD – large woody debris 
5 OHWM – ordinary high water mark 
6 If information collected as part of Track A or Track B does not provide the required level of certainty on fish presence and stream typing, and no natural barrier exists downstream, generally assume fish presence and consult with ST environmental staff.  These activities will require a Scientific Collection Permit from WDFW, 
and in accordance with WAC 220-20-045.  Electrofishing, per requirements in WAC 220-20-045, should only be used to assess fish presence under extraordinary circumstances where such actions are pre-approved by ST (e.g., this information is tied to a permit condition or the information is crucial for design of a substantial 
design element such as road or culvert)
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3.1.2 Track A Information 
After collecting and synthesizing relevant background information on riparian vegetation conditions within the 
project area, conduct a reconnaissance-level site visit within existing Sound Transit or public right-of-
way/easement areas.  Provide qualitative description of riparian conditions including the following: 
 


• Note buffer vegetation type – e.g., forested, shrub, herbaceous, none (bare earth/built). Identify shrub 
and/or tree species if possible, including any observed invasive species. 


• Note relative buffer vegetation density  (e.g., sparse, moderately dense, dense) and approximate height of 
each vegetation layer, particularly the tree layer    


• Note observable width/length of riparian zone 
• Note extent and type of overhanging vegetation and any observed any observed LWD originating in 


riparian zone. Estimate percent overhead cover in stream thalweg. 
• Note and describe extent of vegetation overhanging stream channel, fallen vegetation 
• Qualitative evaluation of potential limiting riparian factors such (LWD or shade limitations)   


3.1.3 Track B Information 
Collect similar information as listed in Track A; however site access will allow for on-site evaluation of the 
riparian condition based on qualitative and quantitative field data gathered from within the riparian zone.  
 


• Identify shrub or tree species within the riparian zone, including any observed invasive species. 
• Estimate or measure canopy cover and ground cover within the riparian zone (Daubenmire, 1959) for 


dominant species. If measuring, use plots or intercept along a measuring tape.  
• Approximate average diameter (diameter breast height – DBH) of trees within riparian zone using 


representative measurements 
• Width and length of functioning riparian zone and  
• Riparian interaction with stream banks (e.g., overhanging vegetation, bank stabilization by roots),                      
• Measure average in-stream riparian cover in the stream thalweg using a densitometer (average riparian 


cover measured facing upstream, downstream, left bank, and right bank).  
• Observations or qualitative evaluation of reach or basin scale limiting riparian factors (such as large-scale 


LWD or shade limitations).               


3.1.4 Track C Information 
If the project involves substantial impacts to the riparian corridor, particularly forested riparian areas, it may be 
necessary to supplement the data collection efforts from above with a more accurate tree survey conducted with 
GPS survey or professional land survey. Within forested buffer impact areas, detailed survey of the following 
parameters may be appropriate: 
 


• Tree locations 
• Tree species     
• Tree diameters          
• Estimated tree heights    
• Locations of snags and dead/ down woody debris                   


3.2 Physical In-Stream Habitat  


There are literally hundreds of formal assessment protocols prepared for the evaluation of stream environments 
and habitats.  Assessment methods to assess physical in-stream habitat for Pacific Northwest streams are also 
numerous (e.g. Overton et al. 1997, Pleus and Schuett-Hames 1998, Barbour et al. 1999). In addition, several 
agencies in the region have developed their own protocols that use unique suites of channel features and channel 
feature definitions.  These protocols generally address measurement of the same in-stream habitat parameters 
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(e.g., woody debris, channel morphology, streambank condition) with varying levels of detail. In order to cover 
the range of data requirements for both Phase 1 and Phase 2 Sound Transit projects, the discussion of field 
methods (Tracks A, B and C) for an assessment of this Key Aquatic Habitat Element is focused on these in-
stream habitat parameters.  Table 4 on page 13 details the specific metrics/measurements that may be applicable 
for each parameter under Tracks A, B, and C, with recommendations for specific methods or protocols, where 
appropriate. Table 5 summarizes the methodological references noted in Table 4 for various in-stream habitat 
parameters. 
 
In addition, other authors have compared and contrasted various protocols and assessments from a nation-wide 
perspective (Somerville, 2010), with a focus on those assessments prepared for application in the Pacific 
Northwest region (Johnson et al., 2001; Stolnack et al. 2005).  These review documents are excellent sources to 
consult prior to undertaking a detailed physical habitat assessment, especially in cases where the assessment is 
focused on specific in-stream habitat parameters. 
 


3.2.1 Background Information 
1) Review existing literature on physical in-stream habitat conditions, including stream size (width), presence of 


LWD and complex habitat features, approximate stream gradient/channel morphology, stream substrate and 
sediment condition, and bank condition.  Reports that may contain information reach or sub-basin scale 
physical conditions include:   
• The Washington State Conservation Commission Limiting Factors Analysis, organized by Water 


Resource Inventory area ( http://scc.wa.gov/directory/ or http://www.eopugetsound.org/articles/water-
resource-inventory-areas-puget-sound )                                                     


• Salmon recovery plans – Puget Sound: http://www.psp.wa.gov/SR_map.php King County: 
http://www.kingcounty.gov/environment/animalsAndPlants/salmon-and-trout.aspx  


• Shoreline Master Program Inventory reports for local jurisdictions 
http://www.ecy.wa.gov/programs/sea/shorelines/smp/citizen.html  


• Williams et al. (1975) 
• Local watershed analysis or stream assessment reports 


 
2) Review aerial photographs, topographic maps, and any available site photos.   


• Google Earth – also view past stream habitat conditions using historic photos on site 
• Bing Maps – Birds Eye View feature is useful for assessing some in-stream conditions 
• Digital or hardcopy orthophotos 
• Topographic maps (LIDAR data if available) to determine stream gradients.  LIDAR data can be obtained 


from the Puget Sound LIDAR Consortium at http://pugetsoundlidar.ess.washington.edu/ 
 


3) Use the results of 1) and 2) above to describe the following in-stream habitat conditions at the site/stream 
reach to the extent feasible: 


• general horizontal and vertical channel form (stream gradient and channel morphology) including the 
presence and quality of pools and riffles and channel confinement/entrenchment  


• dominant in-stream substrates (cobble, gravel, fines, etc.) and general sediment transport dynamics 
(source, transport, or response reach),  


• presence/absence of LWD, or frequency of LWD (if available), 
• streambanks condition, including bank stability and presence of bank hardening/revetments 


3.2.2 Track A Information 
After collecting and synthesizing relevant background information on in-stream physical habitat conditions within 
the project area, conduct a site visit within existing Sound Transit or public right-of-way/easement areas.  Provide 
qualitative descriptions, based on visual observations, of on-site in-stream habitat conditions as detailed in  



http://scc.wa.gov/directory/

http://www.eopugetsound.org/articles/water-resource-inventory-areas-puget-sound

http://www.eopugetsound.org/articles/water-resource-inventory-areas-puget-sound

http://www.psp.wa.gov/SR_map.php

http://www.kingcounty.gov/environment/animalsAndPlants/salmon-and-trout.aspx

http://www.ecy.wa.gov/programs/sea/shorelines/smp/citizen.html

http://pugetsoundlidar.ess.washington.edu/
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Table 4 on the following page. The primary Channel Geomorphological Units (CGU) used for the assessment will 
likely be limited to fast/slow habitat types, as the evaluation will be based on visual observations only. 


 
3.2.3 Track B Information 
Collect similar information as listed in Track A; however site access will allow for better evaluation of in-stream 
physical habitat conditions, based on qualitative and quantitative field data gathered from within the stream. 
Information on specific recommended measurements, including appropriate references, is presented in Table 4. 
The primary Channel Geomorphological Units (CGU) used for the assessment will likely include a moderate 
detail (pools, riffles, and runs/glides at a minimum).  Pools may be further classified into the type of pool (e.g., 
lateral scour, medial scour, boulder-formed pocket pool).   


 
3.2.4 Track C Information 
If the project involves substantial impacts to in-stream habitat, particularly impacts to the stream bed, stream 
banks, or local hydraulics, or if the site is to be used for compensatory mitigation, it may be necessary to 
supplement the data collection efforts from above with more detailed measurements as listed in Table 4.  
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Table 4. Specific Metrics for Assessment of Physical In-Stream Habitat Parameters 
 


Parameter Metric/Measurement Track A – Limited Site Access and Low Impact Track B – Site Access and Moderate Impacts 
Track C– Site Access and Substantial Impacts OR Site to be Used as 
Compensatory Mitigation 


Channel Form and Profile Macrohabitat - habitat type Visual characterization of Channel Geomorphological 
Units (CGUs) into slow/fast water habitats. 


Classify and measure macrohabitat unit length using classification 
including pools, riffles, runs, and/or glides.  Depending on specific 
impacts, additional detail may be appropriate (Arend 1999). 


Same as Track B. If substantial alteration of stream hydraulics, may be useful to 
classify and measure CGUs using detailed classification system (Arend 1999). 


  Macrohabitat - pool characteristics Visual observation of water depths of slow/fast water 
habitat approximate depth. 


Measure maximum pool depths and residual pool depths.  
Classifying pools based on minimum functional pool width/depth 
(Pleus et al., 1999). 


Same as Track B 


  Stream Reach Classification N/A N/A If substantial alteration of stream hydraulics, may be useful to use existing 
geomorphic classification system to classify project reach - Montgomery and 
Buffington (1998). 


  Stream Slope  Estimate stream slope using topographic maps or 
LIDAR data if available. 


Measure using clinometer or auto-level. Same as Track B.  If substantial alteration of stream hydraulics, may be useful to 
conduct longitudinal profile study. 


  Stream Patterns Visual observation of channel patterns (e.g., sinuous 
versus straight channel). 


Visual observation of channel patterns (e.g., sinuous versus straight 
channel). 


Same as Track B. If substantial alteration of stream hydraulics, may be useful to 
measure meander length, radius of curvature, sinuosity, and meander belt width. 


  Confinement Visual assessment of channel confinement and 
entrenchment. 


Measure channel confinement/entrenchment. The entrenchment ratio 
is the ratio of the width of the flood-prone area to the surface width of 
the bankfull channel.  The flood-prone area width is measured at the 
elevation that corresponds to twice the maximum depth of the 
bankfull channel.    


Same as Track B. If substantial alteration of stream hydraulics, may be useful to 
survey complete stream cross-section. 


  Channel Dimension/Shape Visual estimation of bankfull width. Measure average bankfull width and depth in project area. Same as Track B. If substantial alteration of stream hydraulics, may be useful to 
survey complete stream cross-section.  


Streambank Condition Stability Visual observation of nature and extent of unstable 
banks.  


Measure extent of and location of unstable banks with type of 
instability (slide, slump, slough, etc.). 


Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


  Bank Hardening/Revetments Visual observation of nature and extent of bank 
hardening/revetments. 


Measure extent and location of bank hardening/revetments with type 
of hardening (riprap, earthen, structural, etc.). 


Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


Substrate/Sediment  Particle Frequency Visual estimate of dominant and subdominant substrate 
over project area. 


Visually estimate dominant and subdominant substrate within each 
CGU. Supplement data with pebble counts at representative pool tail 
outs (Bunte and Abt 2001). 


Same as Track B. If substantial alteration of stream hydraulics, may be useful to 
use grid surface sampling or sub-surface volumetric sampling (Bunte and Abt 
2001).  


  Percentage of Fine 
Sediments/Embeddedness 


Visual estimate of amount of surface fines in pools. Visually estimate percentage of surface fines in each pool CGU. 
Estimate substrate embeddedness in riffles and pools. 


Same as Track B. If substantial alteration of stream hydraulics, may be useful to 
use grid surface sampling or sub-surface volumetric sampling (Bunte and Abt 
2001).  


Large Woody Debris LWD Presence, Frequency, and 
Location 


Visual count of observed pieces of woody debris (>6 
feet in length and 0.5 feet in diameter).  


Measure location and presence of each piece of LWD (>6 feet in 
length and 0.5 feet in diameter) and debris jams. Relative position of 
LWD (thalweg center, thalweg edge, bankfull, bankfull edge). 


Same as Track B. If substantial alteration of stream hydraulics or LWD 
composition, may be useful to measure additional parameters, including 
mapping/GPS of LWD orientation. 


  Debris Jams Visual observations of presence/absence of LWD jams, 
including approximate location and size of jam. 


Measure location and orientation of each LWD jam, including number 
of pieces of debris in jam. 


Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


  LWD Size Visual estimate of LWD size (length and width). Measure LWD size (length and width) for each piece of LWD. Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


  Age and Type Visual estimate of LWD age and composition (deciduous 
or coniferous).  


Measure LWD species (coniferous, deciduous, or unknown) and 
LWD age class (Shuett-Hames et.al., 1999a). 


Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


Cover and Refuge Pool quality Visual observation of relative pool size, location, depth, 
and cover.  


Assess pool quality using a Pool Quality Index (Platts et al. 1983). Same as Track B 


  Undercut banks Visual observations of presence/absence of undercut 
banks. 


Measure location and presence of undercut banks. Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


  Off-channel/side-channel habitat Visual observations of presence/absence of off-
channel/side-channel habitat, including associated 
wetlands. Indicate presence of beaver dams or beaver 
activity within project area. 


Include side-channel habitat in channel form and profile, LWD, 
streambank condition, and sediment measurements. Measure 
location, area, and water depth of off-channel areas.  Record 
features of beaver dams and associated habitat. 


Same as Track B. If substantial specific impact to this habitat element or the 
element is crucial to a key design feature, may be useful to use GPS or PLS to 
survey location of features. 


  In-stream cover/protection Visual observation of aquatic macrophytes, habitat 
boulders, and other in-stream structures providing cover. 


Measure location and presence of aquatic macrophytes, habitat 
boulders, and other in-stream structures providing cover. 


Same as Track B 
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Table 5 below summarizes the methodologies Sound Transit recommends for assessing in-stream habitat  
parameters. 
 
Table 5. Methodological References for Physical In-Stream Habitat Parameters 
 


Metric/Measurement Methodology Reference 


Habitat Unit Classification 
and Measurement 


Arend, K.K. 1999.  Macrohabitat Identification. Pages 75-93 in M.B. Bain and 
N.J. Stevenson, editors.  Aquatic habitat assessment; common methods.  
American Fisheries Society.  Bethesda, Maryland. 


Pool Characteristics 
• measurement of  maximum pool depths 


and residual pool depths 
• classification of  pools based on minimum 


functional pool width/depth    


Pleus, A. E., D. Shuett-Hames, and L. Bullchild. 1999. TFW Monitoring 
Program method manual for the habitat unit survey. Prepared for the WA 
State Dept. of Natural Resources under the Timber, Fish, and Wildlife 
Agreement. TFW-AM9-99-003. DNR #105. June. 31 pp.   


Stream Reach Classification  Montgomery DR, Buffington JM. 1998. Channel Processes, Classification 
and Response. In Naiman, R. and Bilby, R. (Eds) River Ecology and 
Management: Lessons from the Pacific Coastal Ecoregion, New York, NY: 
Springer-Verlag.  


Sediment Characteristics 
• Particle Frequency 
• Percentage of Fine 


Sediments/Embeddedness 


Bunte, K. and Abt. S.R. 2001. Sampling surface and subsurface particle size 
distributions in wadeable gravel and cobble bed streams for analyses in 
sediment transport, hydraulics and streambed monitoring. General Technical 
Report RMRS-GRT-74. U.S. Department of Agriculture, Forest Service, 
Rocky Mountain Research Station. 428 pp.  


Large Woody Debris 
• LWD Presence, Frequency, and Location 
• Location, orientation, and number of 


pieces in each LWD jam 
• LWD size (length and diameter) 
• LWD species and age class  


Shuett-Hames, D., A. E. Pleus, J. Ward, M. Fox, and J. Light. 1999a. TFW 
Monitoring Program method manual for the large woody debris survey. 
Prepared for the Washington State Dept. of Natural Resources under the 
Timber, Fish, and Wildlife Agreement. TFW-AM9-99-004. DNR #106. March. 
33 pp.   


Pool Quality Index  Platts, W. S., W. F. Megahan, and G. W Minshall. 1983. Methods for 
evaluating stream, riparian, and biotic conditions. Gen. Tech. Rep. INT-138. 
Ogden, UT: U.S. Department of Agriculture, Forest Service, Intermountain 
Forest and Range Experiment Station. 70 p. 
http://www.fs.fed.us/rm/pubs_int/int_gtr138.pdf   


 
 


3.3 Biological Connectivity 


An analysis of biological connectivity and associated fish passage conditions may be a key element of Sound 
Transit projects, particularly for the creation, reconstruction, or removal of stream crossings (roads or bridges). 
Fish passage structures are regulated under the Washington State Hydraulic Code (WAC 220-110-170). 
Therefore, where such actions may occur, it is important to have early coordination with the project design team 
to determine and coordinate on overall project design and permitting needs.   


Any definitive evaluation of fish passage conditions should be conducted using the Fish Passage Barrier and 
Surface Water Diversion Screening Assessment and Prioritization Manual (WDFW, 2009).  Likewise, design of 
stream crossings should utilize the standards and procedures in the WDFW Water Crossing Design Guidelines 
document (Barnard, et al. 2013). 


3.3.1 Background Information 
Review existing literature on biological connectivity and fish passage conditions, including the presence of any 
known or potential man-made or natural barriers to fish passage, including type, size, and location of such 
features. Data sources that may contain information reach or sub-basin scale biological connectivity and fish 
passage conditions include:   
 



http://www.fs.fed.us/rm/pubs_int/int_gtr138.pdf
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• WDFW Fish Passage Program: Data and Maps 
http://wdfw.wa.gov/conservation/habitat/fish_passage/data_maps.html 


• WSDOT Fish Passage Reports 
http://www.wsdot.wa.gov/environment/biology/fp/fishpassage.htm#reports  


• Topographic maps of stream for assessment of steep downstream reach gradients /natural barriers 
• Local watershed analysis or stream assessment reports 


3.3.2 Track A Information 
After collecting and synthesizing relevant background information on biological connectivity habitat conditions 
within the project area, conduct a site visit within existing Sound Transit or public right-of-way/easement areas.  
Provide qualitative descriptions, based on visual observations, of biological connectivity habitat and fish passage 
conditions, including the following: 


• Location and approximate dimensions of structures including length, width, and height 
• Type of structures – Culvert, bridge, fishway, weir structure, etc.          
• Material of structures   - Concrete, stone/rip-rap, aluminum, PVC, etc. Note presence of culvert 


corrugation and liners      
• Approximate size/configuration of structures – For culverts note type of structure (round, box, bottomless 


box, squash, arch, elliptical, etc.)  and whether structure is countersunk 
• Approximate condition of structure – Note any deterioration or damage  to structure 
• Presence of natural streambed material within culvert and estimate of percent of culvert opening affected 


by sedimentation  
• Presence and relative extent of any backwater at culvert inlet 
• Presence and height of any perch at culvert outlet 
• Presence of any plunge pool at culvert outlet and estimated depth of pool 


3.3.3 Track B Information 
Collect similar information as listed in Track A, however site access will allow for better evaluation of 
connectivity and fish passage condition based on qualitative and quantitative field data gathered from within the 
stream.  The use of the Level A Methodology and Field Form from WDFW (2009) is highly recommended for 
assessment purposes as it will ensure all essential information is captured. In addition to information collected in 
the Track A analysis on culvert shape, the following data should be recorded per WDFW (2009): 
 


• Measure relative inlet and outlet elevations (preferable) or measured slope of culvert 
• Measure culvert dimensions 
• Measure stream channel width (bankfull width) 
• Measure water surface drop at outfall 
• Measure maximum plunge pool depth 


3.3.4 Track C Information 
If the project involves substantial impacts fish passage structures, particularly the alteration of an existing 
potential barrier and the Level A Analysis (WDFW, 2009) is not conclusive on barrier status (Level A does not 
provide conclusive barrier status in all cases), it may be necessary to coordinate with the design team to determine 
if a Level B analysis is required. This analysis is usually completed by a hydrologist, geomorphologist, or 
engineer and requires measurement of additional upstream and downstream parameters including channel width, 
depth, slope, and characterization of bed material.  For specific methods, data requirements, and analysis tools, 
see WDFW (2009).    
 



http://wdfw.wa.gov/conservation/habitat/fish_passage/data_maps.html

http://www.wsdot.wa.gov/environment/biology/fp/fishpassage.htm#reports
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3.4 Water Quality and Quantity 


 
3.4.1 Background Information 
Review existing literature on water quality and flow conditions, including known impairments of water quality 
and temperature, and stream flow characteristics. Include any information on impairments or limiting factors from 
the literature or databases. Data sources that may contain information reach or sub-basin scale water quality and 
flow conditions include:   


• Washington Streamflow Data - USGS  
Historic data = http://wa.water.usgs.gov/data/realtime/adr/interactive/    
Realtime data= http://waterdata.usgs.gov/wa/nwis/current?type=flow      


• 303(d) list - Washington State Department of Ecology http://www.ecy.wa.gov/programs/wq/303d/  
• King County Hydrologic Information Center  


http://green.kingcounty.gov/WLR/Waterres/hydrology/default.aspx  
• Streams Water Quality Monitoring Data 


http://green.kingcounty.gov/WLR/Waterres/StreamsData/StreamList.aspx  
• Local watershed analysis or stream assessment reports 


3.4.2 Track A Information 
After collecting and synthesizing relevant background information on water quality and quantity conditions 
within the project area, conduct a site visit within existing Sound Transit or public right-of-way/easement areas.  
Provide qualitative description of water quality and flow conditions including the following: 
 


• Note any drainage outfalls, including type/size/location of structure, possible source and volume of 
outflow during time of site visit. 


• Visually estimate streamflow (in cubic feet per second) and stream velocity (feet/second). 
3.4.3 Track B and C Information 
In almost all cases, the information gathered during the Background Information and Track A investigations will 
be sufficient to effectively characterize water quality and flow.  However, in certain rare circumstances, additional 
site-specific water quality and flow measurements may be appropriate.  As these circumstances are rare, and any 
such measurements should be tailored to specific project requirements (e.g., permit conditions), such additional 
measurements are not discussed in this document. 


3.5 Fish Presence, Fish Habitat Use, and Stream Typing 


There is a difference between fish presence and fish habitat use, and just because fish may not be present at a 
given time of the year does not mean that a particular stream or stream habitat is not used by fish. Fish presence 
may respond to seasonal use of a given stream or habitat type as well as a particular life stage of a given fish 
species. For these reasons, the general best approach is to assume fish habitat use wherever suitable fish habitat 
exists, and consult with Sound Transit environmental staff before collecting additional data on fish presence. 


The determinations of fish habitat use, and the related element of stream typing, are key in determining the 
potential severity of project impacts, the width of regulated stream buffers, and the requirements for ensuring fish 
passage at crossing structures. Although for rivers and larger streams, extensive information exists on fish habitat 
use and stream type, this information is often times lacking for smaller first and second order tributary streams. 
The following methods utilize an extensive search of background information coupled with measurements of a 
stream’s physical characteristics to evaluate the potential for fish habitat use based on the presence of suitable fish 
habitat. 



http://wa.water.usgs.gov/data/realtime/adr/interactive/

http://waterdata.usgs.gov/wa/nwis/current?type=flow

http://www.ecy.wa.gov/programs/wq/303d/

http://green.kingcounty.gov/WLR/Waterres/hydrology/default.aspx

http://green.kingcounty.gov/WLR/Waterres/StreamsData/StreamList.aspx
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3.5.1 Background Information 
Review existing literature on fish habitat use and stream typing conditions, including any documented presence of 
fish species potentially or known to be present.  It should also include documented or potentially present suitable 
fish habitat within the project area. Include any existing stream typing information from the literature or 
databases. Data sources that may contain information reach or sub-basin scale biological connectivity and fish 
passage conditions include:   
 


• WDFW Priority Habitats and Species Online Mapper 
http://apps2.dfw.wa.gov/prodphsontheweb/viewer.aspx?auth=dchBC3QPoGho84hRndFNAyiX2awipVx
GmK5mj/T0HbP429kXX73bzQ==  


• WDFW SalmonScape Database http://apps.wdfw.wa.gov/salmonscape/  
• DNR Water Typing Online Mapper 


http://www.dnr.wa.gov/businesspermits/topics/forestpracticesapplications/pages/fp_watertyping.aspx  
• The Washington State Conservation Commission Limiting Factors Analysis, organized by Water 


Resource Inventory area ( http://scc.wa.gov/directory/ or http://www.eopugetsound.org/articles/water-
resource-inventory-areas-puget-sound )            


• Wild Fish Conservancy Water Type Assessments and Interactive Maps 
http://wildfishconservancy.org/resources/maps                                           


• Fish distribution in WRIA 8:  http://www.govlink.org/watersheds/8/reports/fish-maps/default.aspx  
• A Catalog of Washington Streams and Salmon Utilization (Williams et al., 1975) 
• Local jurisdiction Critical/Sensitive Area maps 
• Local watershed analysis or stream assessment reports 


3.5.2 Track A Information 
After collecting and synthesizing relevant background information on fish habitat use and stream typing within 
the project area, conduct a site visit within existing Sound Transit or public right-of-way/easement areas.  
Visually observe for the presence of fish.  If the background information or visual observation does not clearly 
indicate fish use status of a particular stream, it may be difficult to determine fish use and therefore stream typing) 
at a site based upon the direct observation of salmonids. Due to poor visibility, low escapement levels, the 
existence of human-made barriers, or other factors, fish may not be observed during the field visit.  
 
The Forest Practices Rule (WAC 222-16-031) is used to define water types. Based on the WAC, there are a 
number of methods to determine if a site has the potential to provide fish habitat. Satisfaction of one or more of 
the following criteria qualifies a water body as fish bearing or potential fish habitat:  
 


• Watercourses shown by DNR as containing fish on DNR stream typing maps, the WDFW Priority 
Habitats and Species database, or the WDFW SalmonScape database.  


• Watercourses with documented salmonid use determined by visual observation, electrofishing, or 
verification by local biologists. 


• Estimate scour line width. Watercourses having average scour line widths (bankfull widths) in excess of 
0.6 meters (2 feet) in Western Washington, provided the stream gradient is less than 20 percent.   


Note that seasonally dry streams (ephemeral or intermittent) can provide fish habitat during periods of flow. 
When evaluating dry stream channels, consider the physical characteristics of the channel and proximity to known 
fish-bearing water. Also, consider the timing of fish presence for species in the area that may enter the habitat 
when flow is present. For example, chum salmon often use streams that may only flow for a few months out of 
the year; they will spawn in the channel during the fall when flow is present and fry will out-migrate in the spring 



http://apps2.dfw.wa.gov/prodphsontheweb/viewer.aspx?auth=dchBC3QPoGho84hRndFNAyiX2awipVxGmK5mj/T0HbP429kXX73bzQ

http://apps2.dfw.wa.gov/prodphsontheweb/viewer.aspx?auth=dchBC3QPoGho84hRndFNAyiX2awipVxGmK5mj/T0HbP429kXX73bzQ

http://apps.wdfw.wa.gov/salmonscape/

http://www.dnr.wa.gov/businesspermits/topics/forestpracticesapplications/pages/fp_watertyping.aspx

http://scc.wa.gov/directory/

http://www.eopugetsound.org/articles/water-resource-inventory-areas-puget-sound

http://www.eopugetsound.org/articles/water-resource-inventory-areas-puget-sound

http://wildfishconservancy.org/resources/maps

http://www.govlink.org/watersheds/8/reports/fish-maps/default.aspx
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immediately after emergence. In another example, off-channel rearing habitat and floodplain habitat may be used 
by juvenile salmonids during winter months, even though the channel is dry during the summer. 
 


3.5.3 Track B Information 
Better site access will allow for a more comprehensive analysis of evaluation of bankfull width, and greater 
opportunity to visually observe for fish presence.  However, increased site access will not necessarily provide 
definitive results.  If the result of background information and Track A does not provide complete or definitive 
results, the following options may be considered, as appropriate: 
 


• Request fish use/stream typing assistance from WDFW, Tribal entities, or local government agencies. 
Assistance may consist of local knowledge of fish distribution or technical assistance with fish presence 
studies. 


• Utilize a qualified fisheries biologist to estimate fish habitat use based on habitat conditions, within, 
upstream, and downstream of site, noting that absence of fish during a site investigation does not by itself 
confirm perennial absence. 


• If background information indicates a potentially natural downstream fish barrier, conduct downstream 
reconnaissance to locate and assess natural barrier.  Note that lack of fish access for anadromous species 
does not indicate absence of resident fish species (e.g., resident cutthroat trout or sculpin).  


• Watercourses with documented salmonid use determined by visual observation, electrofishing, or 
verification by local biologists. 


3.5.4 Track C Information 
In extraordinary circumstances (e.g., this information is tied to a permit condition or the information is crucial for 
design of a substantial design element such as road or culvert), electrofishing, per the requirements in WAC 220-
20-045 can be used to establish fish presence and stream typing. This pathway should only be used under careful 
consideration and in consultation with WDFW.  Electrofishing, or other fish sampling methods, should be pre-
approved by Sound Transit environmental staff and conducted by experienced fisheries biologists. 
 


4. Considerations and Limitations 
The purpose of this report, including associated flowcharts and tables, is to serve as a guide for assessing streams 
that are potentially affected by Sound Transit projects. Due to variation in the specific type and severity of project 
impacts, coupled with property access issues and the unique requirements of multiple regulatory agencies that are 
commonly involved, it is difficult to craft a “one size fits all” survey protocol. This difficulty is illustrated by an 
analysis of the stream assessment methods used by two large governmental agencies involved in transportation 
projects: the Washington State Department of Transportation and the King County Road Services Division.  
Neither of these agencies has specific stream assessment protocols for determining project impacts. This is also 
common for most local governments, as a sufficiently broad, detailed, and inclusive stream assessment survey 
protocol to cover all available project permitting and design needs would be inherently detailed. This in turn can 
lead to the potential collection of a substantial amount of information, extraneous to the needs of the project, 
resulting in an increase in project effort and expense.  
 
Therefore, one should consider some project-specific elements prior to assessing streams.  This will allow the user 
to specifically tailor the stream assessment methods in order to both “right size” the analysis methods and to 
ensure that information is collected in an efficient way that anticipates current and future information needs. 
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These elements can be assessed by asking and answering the following project-specific questions:  
 


• Which specific habitat elements and sub-elements will be affected (e.g., in-stream substrate, stream 
banks, riparian zone width, etc.)? Think carefully about the specific project impacts or mitigation needs 
and the information that should be collected to compare or assess these impacts or evaluate appropriate 
mitigation.  


 
• What project stage or stages is data from the stream assessment to be used -- programmatic 


planning, alternative comparison, initial permitting, project design, or mitigation design?  The 
stream assessment should be tailored to a level of detail that addressed the current project planning, 
design, or permitting phase and that will support the related documents and plans. 
 


• If the general purpose of the stream assessment is to help compare project options, is this 
comparison for programmatic options, many specific design alternatives, a small number of design 
alternatives, or is the purpose to compare a single alternative with a no-build option?  Based on the 
specific answer, the stream assessment should be tailored to allow for adequate analysis of impacts, 
without collecting extraneous information.  Conversely, if only one site/alignment is being evaluated and 
access is not limited, collecting more detailed information early on may be beneficial in the long-term, 
especially if mitigation is necessary. 


 
• If the purpose of the stream assessment is to compare among a limited number of specific design 


options, do the alternatives impact stream habitats in similar manners and locations?  If impacts to 
streams from most or all of the alternatives will occur in the same geographic area(s), more robust initial 
stream assessment methods may be appropriate in order to minimize multiple assessments during the 
project lifecycle, thereby maximizing efficiency and limiting costs. 


 
• What is the project timeframe for alternative comparison, design, and permitting?  Expedited time-


frames may require a more robust initial stream assessment method, in order to quickly advance design 
and permitting, or to avoid the risk of unexpected delay at a late stage of the project.  
 


• Are other project staff collecting similar or ancillary field data on stream conditions? It is important 
to coordinate with other project staff on their data acquisition needs prior to selecting final assessment 
methods.  For example, structural or civil engineers may be performing detailed hydraulic or hydrological 
analyses within the same stream reaches, and potentially eliminating the need for some channel 
morphology or sediment data collection during the stream assessment. 
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1 INTRODUCTION 1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts on electromagnetic fields for the West Seattle and Ballard Link Extensions 3 
project Environmental Impact Statement (EIS). The Electromagnetic Fields section of the EIS 4 
will address how the project affects electromagnetic field-sensitive receptors adjacent to the 5 
project, and will present measures to avoid, minimize, or mitigate potential impacts.  6 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 7 


The relevant regulations for all environmental analyses will be considered; however, there are 8 
no federal, state, or local regulations or policies governing electromagnetic fields, which are 9 
produced wherever electricity is used. The American Conference of Governmental Industrial 10 
Hygienists (ACGIH) and The International Commission on Non-Ionizing Radiation Protection 11 
have both established guidelines for human exposure to electromagnetic fields. 12 


3 DATA NEEDS AND SOURCES 13 


The project alternatives will be reviewed to identify nearby facilities that might have receptors 14 
sensitive to electromagnetic fields. The managers of these facilities will be contacted to 15 
determine what, if any, specific receptors might be sensitive to electromagnetic fields and the 16 
level of sensitivity for the receptors. 17 


Information on the presence of utilities sensitive to stray current from the Public Utilities 18 
analysis. 19 


Pertinent published literature regarding the current health effects research on electromagnetic 20 
fields will be summarized in a literature review.  21 


4 STUDY AREA AND AREA OF EFFECT 22 


The study area and potential area of effect will be the area within 300 feet of project alternatives 23 
and station locations. This study area encompasses the locations that might be affected by 24 
electromagnetic fields associated with building and operating the project. 25 


5 AFFECTED ENVIRONMENT 26 


Existing facilities, buildings, and land uses along the alternatives will be reviewed to identify 27 
potential electromagnetic field-sensitive receptors such as medical and research facilities with 28 
specialized diagnostic equipment, or buildings with high-tech industrial or laboratory uses, and 29 
the level of sensitivity for the receptors. Electromagnetic field conditions (typical existing 30 
sources) will be described qualitatively.  If highly sensitive receptors are identified field 31 
measurements of existing electromagnetic field levels may be conducted as appropriate. The 32 
presence of utilities or other structures (e.g., the I-90 floating bridge) potentially affected by stray 33 
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current and AM radio (which can be affected by electrical charges) in the study area will also be 1 
mentioned. 2 


6 ENVIRONMENTAL IMPACTS ANALYSIS 3 


The impact analysis will assess the potential direct, indirect, and cumulative electromagnetic 4 
field impacts of the project alternatives, including the No Build alternative. The impacts analysis 5 
is divided into long-term operation impacts and short-term construction impacts.  Locations of 6 
proposed project electric power facilities will be reviewed to identify potential proximity effects 7 
on sensitive receptors. 8 


6.1 Direct Impacts 9 


Operational impacts on sensitive receptors will be described relative to any potential 10 
electromagnetic field-sensitive receptors. The analysis will be qualitative unless highly sensitive 11 
receptors are identified.  If highly sensitive receptors are present, the analysis will conduct 12 
modeling of project-generated electromagnetic field levels at the  sensitive receptors. If there 13 
are specific concerns identified, Sound Transit will consult with the owner of the sensitive 14 
receptor to discuss specific needs and concerns over the electromagnetic field  sensitivity. Stray 15 
current effects on utilities and design best management practices to address these effects will 16 
be described and interference with AM radio in the study area mentioned. Public health effects 17 
of electromagnetic field exposure will also be described. 18 


An analysis of electromagnetic field impacts during construction is not expected because typical 19 
construction equipment generates negligible amounts of electromagnetic fields. 20 


6.2 Indirect Impacts 21 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 22 
time or a farther distance but are still reasonably foreseeable. The indirect effects of new power 23 
sources and transmission from potential new development around stations, new operation and 24 
maintenance facilities, and other potential indirect affects will be discussed. 25 


6.3 Cumulative Impacts  26 


If this project results in electromagnetic field impacts, the cumulative impacts analysis will 27 
consider past, present, and reasonably foreseeable future projects in the study area that have 28 
or could have electromagnetic field impacts. Trends and areas of combined (or overlapping) 29 
impacts will be identified and evaluated.  30 


7 MITIGATION MEASURES 31 


Potential impacts of electromagnetic fields will be controlled through project planning, design, 32 
and the application of required best management practices (BMPs) during construction and 33 
operation. Measures to avoid and minimize potential impacts of the alternatives will be 34 
incorporated as appropriate. Where impacts cannot be avoided or minimized, mitigation 35 
measures will be developed. Appropriate mitigation measures will be identified if there is a 36 
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potential for electromagnetic field impacts on sensitive receptors. Stray current BMPs are 1 
considered part of the project design and not mitigation. 2 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 3 


No figures or maps are needed, unless electromagnetic field sensitive resources are identified 4 
in the study area.  5 


9 DOCUMENTATION 6 


An electromagnetic field EIS section will be prepared.  A technical report appendix will be 7 
prepared if modeling is conducted for impacts to highly sensitive receptors. 8 
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1 INTRODUCTION 1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts on energy for the West Seattle and Ballard Link Extensions project 3 
Environmental Impact Statement (EIS). The energy section of the EIS will address the 4 
magnitude of energy consumption associated with construction and operation of the project 5 
alternatives, and will present measures to avoid, minimize or mitigate any potential impacts.  6 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 7 


There are no federal, state, or local laws that specifically and quantitatively regulate energy 8 
consumption in the transportation sector. Many state, local, and regional transportation plans 9 
and policies identify goals for the efficient use of energy, energy conservation, and reduction 10 
goals and targets occur at all levels of government. 11 


In addition to the relevant regulations considered for all environmental analyses, the following 12 
will also be considered:  13 


2.1 Federal 14 


• Title 49 of the Code of Federal Regulations (CFR) Section 622.301; FTA Requirements for 15 
Energy Assessments - Buildings 16 


• Energy Policy Act of 2005 17 


• Clean Energy Act of 2007 18 


2.2 State 19 


• Engrossed Substitute Senate Bill 6508, Developing minimum renewable fuel content 20 
requirements and fuel quality standards in an alternative fuels market (2006) 21 


• RCW 47.01.440, Adoption of Statewide Goals to Reduce Annual Per Capita Vehicle Miles 22 
Traveled 23 


• RCW 39.35, Energy Conservation in Design of Public Facilities 24 


• Washington State Department of Transportation (WSDOT) 2016 Washington State Public 25 
Transportation Plan 26 


• Governor’s Executive Order 14-04: Washington Carbon Pollution Reduction And Clean 27 
Energy Action 28 


• Governor’s Executive Order 07-02 and Senate Bill 6001 29 
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• Governor’s Executive Order 09-05 1 


• Washington Transportation Commission Policy 2 


• Washington State Energy Independence Act, which requires large electric utilities to obtain 3 
15 percent of their electricity from new renewable energy resources by 2020 and to 4 
undertake cost-effective energy conservation 5 


2.3 Local 6 


• Sound Transit Sustainability Plan Update (Sound Transit, 2015) 7 


3 DATA NEEDS AND SOURCES 8 


The following data will be used to describe the affected environment for energy: 9 


• Annual trends of energy production and consumption by fuel type and statewide from the 10 
Energy Information Administration (EIA) 11 


• Trends in energy demand and production for the state, from the Washington State 12 
Department of Commerce 13 


• Distribution of primary energy sources used to generate electricity, from local utility providers 14 


For the impact analysis, the anticipated data sources include the following: 15 


• Vehicle miles travelled (VMT) per speed bin, roadway type, and vehicle type for each 16 
alternative, from the Puget Sound Regional Council (PSRC) regional travel demand model  17 


• Fuel consumption rates per vehicle type 18 


• Construction cost estimates for each alternative 19 


• Number of miles of underground, elevated, or at-grade light rail track and stations 20 


• Electrical utility provider percent of renewable energy generation. Sound Transit and Puget 21 
Sound Energy (PSE) have entered into an agreement that all PSE electricity accounts 22 
related to the operations of Link light rail be sourced solely from renewable wind power via 23 
PSEs Green Direct program (see Board Motion No. M2017-11) 24 


• Energy use by existing Sound Transit facilities. 25 
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4 STUDY AREA AND AREA OF EFFECT 1 


The study area for considering energy use for the project is regional, and covers the PSRC four-2 
county region, including King, Pierce, Kitsap, and Snohomish counties. Consistent with PSRC’s 3 
regional travel demand model, the analysis includes vehicular travel on all facilities, including 4 
freeways, ramps, collector-distributors, arterials, and collector streets.  This scale of analysis is 5 
the most comprehensive and accounts for mode shifts between private vehicles and public 6 
transit; that is, this scale primarily illustrates the effects of travel demand. 7 


5 AFFECTED ENVIRONMENT 8 


This section will describe the national and local sources of energy to be used by the project, 9 
primarily electricity for operation and petroleum products for construction. State consumption 10 
trends will also be described.  11 


6 ENVIRONMENTAL IMPACT ANALYSIS 12 


The impact analysis will assess the potential direct, indirect, and cumulative energy impacts of 13 
the Project alternatives, including the No Build alternative. The impacts analysis is divided into 14 
long-term operation impacts and short-term construction impacts (including impacts associated 15 
with construction staging areas). The PSRC regional travel demand model would be used to 16 
categorize and estimate future No Build and build alternative VMT by vehicle type, road type, 17 
and speed.  The direct impacts of the project would be illustrated by the change in regional 18 
energy consumption as a result of the project (i.e., mode shift and improved operations on 19 
roadways).  It is likely that different build alternatives may not produce major differences that are 20 
noticeable at a regional level, particularly for alternatives that are defined as shorter segments 21 
of the corridor, so the analysis will assemble representative segment alternatives to represent 22 
the effects for a full corridor alignment, representing the highest and lowest effect combinations 23 
that could be possible.   24 


The energy analysis will use the FHWA Infrastructure Carbon Estimator (ICE) tool to estimate 25 
construction and vehicle operation and maintenance impacts associated with the project. The 26 
tool improves upon previously available methods, which often require complex inputs or are 27 
based on outdated research. The ICE allows users to create ballpark estimates of energy 28 
emissions using limited data inputs.  29 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 30 
time or a farther distance, but are still reasonably foreseeable. The potential for indirect impacts 31 
on energy use from potential transit-oriented development (TOD) described in the Land Use 32 
section will be qualitatively assessed.  33 


Cumulative impacts to transportation-related energy use, which consider planned projects and 34 
policies within a geographical area, are also accounted for in the PSRC regional travel demand 35 
model, and, therefore, the analysis of direct impacts due to changes in transportation-related 36 
energy use will also be inherently cumulative in nature. While a more complex array of other 37 
factors affects the overall conditions for energy supply and demand at the regional level as well 38 
as nationally and globally, these types of changes are considered beyond the scope of the 39 
proposed project and are not proposed for additional detailed discussion. Brief additional text 40 
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will be provided to explain the context for the regionally-based transportation-related energy 1 
demand effects, compared to larger-scale conditions in the energy marketplace. 2 


7 MITIGATION 3 


There are currently no quantitative restrictions on energy use, and existing regulations lack 4 
quantifiable standards for assessing effects related to energy consumption. If adverse impacts 5 
are identified, potential measures avoid or reduce impacts will be discussed.  6 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 7 


Potential figures that may be used in the energy analysis include the following: 8 


• Energy consumption per vehicle type 9 
• Transit service area 10 
• Distribution of primary energy sources used to generate electricity per utility provider 11 


9 DOCUMENTATION 12 


For this resource, the following documentation will be developed: 13 


• An EIS section 14 
• A technical appendix providing detailed calculations (as applicable) 15 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 16 


Data gathered on energy will be used in the following analyses: 17 


• Air Quality 18 
• Utilities  19 


This analysis will coordinate with the analysis for air quality and greenhouse gases on the use of 20 
the FHWA ICE tool and its relevant outputs.  21 


11 REFERENCES 22 


Federal Highway Administration (FHWA). 1987. Guidance for Preparing and Processing 23 
Environmental and Section 4(f) Documents. Technical Advisory T6640.8A.  24 


Federal Highway Administration (FHWA). 2014. Infrastructure Carbon Estimator Tool. 25 
https://www.fhwa.dot.gov/environment/sustainability/energy/tools/carbon_estimator/. 26 



https://www.fhwa.dot.gov/environment/sustainability/energy/tools/carbon_estimator/
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1 INTRODUCTION 1 


This technical analysis memorandum describes the methods that will be used to analyze 2 
Environmental Justice effects for the West Seattle and Ballard Link Extensions project 3 
Environmental Impact Statement (EIS). The analysis will address beneficial and adverse project 4 
affects to minority and/or low-income populations, identify measures to avoid, minimize, or 5 
mitigate potential adverse effects, and make a determination of whether the project has 6 
disproportionately high and adverse effects on these populations. It will also summarize 7 
outreach to minority and/or low-income populations for the project. 8 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 9 


In addition to the relevant regulations considered for all environmental analyses, the following 10 
list of federal, state, and local regulations, executive orders, plans and/or policies that guide the 11 
assessment of environmental justice effect will also be considered:  12 


• Title 49 of the Code of Federal Regulations (CFR) Part 21, Nondiscrimination in Federally 13 
Assisted Programs of the Department of Transportation, Effectuation of Title VI of the Civil 14 
Rights Act of 1964 15 


• Title 23 of the United States Code (USC) Section 109(h), Federal Highway Administration 16 
Effectuation of Title VI of the Civil Rights Act of 1964 17 


• Presidential Executive Order (EO) 12898, Federal Actions to Address Environmental Justice 18 
in Minority Populations and Low-Income Populations (EO 12898), February 11, 1994 19 


• Presidential Executive Order 13166, Improving Access to Services for Persons with Limited 20 
English Proficiency (EO 13166), August 11, 2000 21 


• U.S. Department of Transportation (USDOT) Order on Environmental Justice (DOT Order 22 
5610.2(a) – Actions to Address Environmental Justice in Minority Populations and Low-23 
Income Populations, 77FR 27534 (May 10, 2012). 24 


• Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 as 25 
amended. This act defines the federal regulations governing property acquisition and 26 
relocation for federally funded projects. 27 


• USDOT Federal Transit Administration (FTA), Circular FTA C 4703.1, Environmental Justice 28 
Policy Guidance for Federal Transit Administration Recipients, August 15, 2012 29 


• Sound Transit/Washington State Department of Transportation (WSDOT), Re-Alignment 30 
Issue Paper No. 36, Implementing Environmental Justice Pursuant to Executive 31 
Order 12898 and the Department of Transportation Order to Address Environmental Justice 32 
in Minority Populations and Low-Income Populations, October 4, 2001 33 


• State of Washington Governor’s Executive Order, 93-07, September 27, 1993 34 
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3 DATA NEEDS AND SOURCES 1 


The Environmental Justice analysis will include description of the demographic characteristics of 2 
populations in the study area. Impacts analysis will be largely based on a review of the potential 3 
adverse effects assessed for other elements of the environment addressed in the EIS and any 4 
proposed mitigation for those effects. The substantial effects and mitigation of other elements of 5 
the environment will be considered to assess the potential for high and adverse effects to 6 
minority and/or low-income populations. The analysis will involve close coordination with other 7 
analysts during the development of their technical reports and EIS text prepared for the project. 8 
All technical reports and EIS text will be reviewed with attention placed on information 9 
developed for the following EIS sections:  10 


• Acquisitions, Displacements, and Relocations 11 
• Social Resources, Community Facilities, and Neighborhoods 12 
• Land Use 13 
• Economics 14 
• Transportation 15 
• Air Quality 16 
• Ecosystems 17 
• Water Resources 18 
• Public Services 19 
• Noise and Vibration 20 
• Visual Quality and Aesthetics 21 
• Historic and Archaeological Resources 22 
• Park and Recreational Resources 23 
 24 
The results of public involvement efforts and input by members of the public and community 25 
leaders, particularly those representing minority and/or low-income populations, will also be 26 
reviewed and included in the analysis.  27 


The following is a list of the key data that will be used as part of the Environmental Justice 28 
analysis: 29 


• U.S. Census Bureau American Community Survey 5-year estimate data on minority and 30 
low-income populations at the census block group level within the study area. The 31 
information will be shared with the public involvement team. U.S. Census Bureau American 32 
Community Survey 5-year estimate data on languages spoken at home, limited English 33 
proficiency, and the country of origin of persons born outside of the United States, for 34 
census block groups within the study area will be used to better understand minority 35 
populations. The information will be shared with the public involvement team. 36 


• Washington State Office of Superintendent of Public Instruction demographic statistics for 37 
elementary schools with attendance boundaries located within the study area. This 38 
information will include the racial and ethnic minority population demographics and rates of 39 
participation in the free lunch and reduced lunch programs provided at the elementary 40 
schools.  41 
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• Information from the public housing authorities operating in the study area, as collected 1 
through the analysis for the Social Resources, Community Facilities, and Neighborhoods 2 
section of the project EIS. This information will support an analysis of the location of existing 3 
and planned public housing projects within the study area. This information will also include 4 
both public and private providers of public housing. Information on unsubsidized affordable 5 
housing and voucher holder data may be used if reliable data is available, since these units 6 
are subject to change. Some of this information will be available from outreach activities 7 
compiled as part of the project’s public involvement and communications program.  8 


• Average travel time to the key regional destinations. This information will be based on the 9 
project’s travel demand and traffic forecasting efforts, which are themselves derived from 10 
travel demand models developed by the Puget Sound Regional Council. This information 11 
will be provided by the transportation team.  12 


• Location of community facilities serving low-income and minority populations. Some of this 13 
information is already available from work previously compiled by the project’s public 14 
involvement staff for outreach activities and other environmental analysis efforts for the EIS. 15 


• Summaries of public involvement, communications, and outreach activities for the project, 16 
especially outreach activities for minority and/or low-income populations. This information 17 
will be obtained from the public involvement team. 18 


• Conceptual engineering drawings for the alternatives and options obtained from the 19 
engineering team. 20 


4 STUDY AREA AND AREA OF EFFECT 21 


The study area for the Environmental Justice analysis will encompass the area approximately 22 
0.5 mile from the project footprint and area used for construction (including construction staging 23 
areas) for the project alternatives. While many of the other environmental topics consider 24 
smaller areas for assessing impacts, the 0.5-mile study area allows the project team to identify 25 
potentially affected populations or community resources that could be subject to project impacts. 26 
The 0.5-mile measure also represents the typical walking distance residents and workers might 27 
cover to access the proposed transit stations, which captures the majority of areas where 28 
nearby residents and communities would experience the benefits of improved access to transit 29 
as well as potential impacts to the built environment surrounding the project.   30 


5 AFFECTED ENVIRONMENT 31 


The discussion of the affected environment will rely on both qualitative and quantitative analysis. 32 
The discussion will focus on defining and describing the presence of minority and/or low-income 33 
populations within the study area.  34 


Minority and/or low-income populations will be defined by the most recent Census boundaries 35 
used for the Environmental Justice analysis. Minorities will include both non-white racial 36 
populations and ethnic populations. The low-income threshold is defined as two times the 37 
federal Health and Human Services poverty level, which is a local threshold that Sound Transit 38 
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and other regional transit agencies have determined is appropriate for use in determining 1 
eligibility for reduced fare programs and reflects the increasingly high cost of living in the region.  2 
The use of a local threshold is consistent with FTA Circular 4703.1. Those individuals 3 
considered low-income will include persons living at or below this threshold. Complete 4 
definitions consistent with the DOT Order 5610.2(a) will be included as part of the environmental 5 
justice analysis. U.S. Census Bureau data from the 2012–2016 American Community Survey, or 6 
the latest data set available, will be used for the demographic characteristics and maps will be 7 
prepared to present this information visually. 8 


The Affected Environment section will discuss the businesses or employers, key community 9 
facilities (including public housing, service facilities) and community centers or institutions that 10 
provide services to minority and/or low-income populations. The description of neighborhoods in 11 
the Social Resources, Community Facilities, and Neighborhoods section will be referenced. 12 


The American Community Survey information reports a 5-year average for very small sample 13 
surveys with potentially high margins of error; therefore, additional information will be presented 14 
to further document low-income populations in the study area. This information will include 15 
demographic information from local elementary schools because the attendance boundaries are 16 
smaller than middle and high-schools and tend to approximate the boundaries of the study area 17 
more precisely. The school district demographic information on student participation in the 18 
federal free lunch and reduced lunch program will help to document the potential for low-income 19 
populations in the study area. 20 


Information obtained from the public involvement team will also be summarized and used as 21 
part of the environmental justice analysis. The information will explain the overall public 22 
involvement plan and approach, project EIS scoping efforts, and any targeted environmental 23 
justice outreach efforts for major phases of the project. The public involvement information may 24 
also help to identify additional minority or low-income populations, community resources, or 25 
communities to be described in the Affected Environment section. Comments or concerns from 26 
members of the community at large, and particularly any who identify as members of minority 27 
and/or low-income populations and communities, will be summarized. These comments may 28 
also include concerns from parties who require translation or other special assistance. The 29 
summary will note any recurrent comments or concerns.  30 


6 ENVIRONMENTAL IMPACT ANALYSIS 31 


The analysis of the potential for any disproportionately high and adverse effects on minority 32 
and/or low-income populations will present information for both the No Build Alternative and the 33 
build alternatives. Disproportionately high and adverse effects on minority and/or low-income 34 
populations are defined in DOT Order 5610.2(a) as follows: 35 


• Effects that are predominantly borne by a minority population and/or a low-income 36 
population, or 37 


• Effects that will be suffered by the minority population and/or low-income population and is 38 
appreciably more severe or greater in magnitude than the adverse effects that will be 39 
suffered by the non-minority population and/or non-low-income population. 40 


Direct construction and operation effects, indirect effects, and cumulative effects will be 41 
examined for all elements of the environment no matter where the effects occur. The primary 42 
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source for this analysis will be the technical reports and EIS sections prepared for the other 1 
elements of the environment. The analysis will also examine any offsetting benefits of the 2 
proposed project.  3 


The first step in this analysis will be to review the assessments of environmental effects for each 4 
element of the environment and to determine if the alternatives would result in adverse effects 5 
taking into account the proposed mitigation measures. Project impacts that would be effectively 6 
mitigated are not anticipated to result in disproportionately high and adverse effects on minority 7 
or low-income populations. A brief statement discussing those elements of the environment that 8 
would not result in substantial adverse effects will be included in the analysis discussion. 9 


In determining whether the project could result in disproportionately high and adverse effects on 10 
minority and/or low-income populations, mitigation measures and project benefits will also be 11 
considered. A project benefit analysis will be conducted in cooperation with transportation and 12 
transit analysts to assess improved access to transit from the project based on accessibility to 13 
stations, overall travel time savings, reliability, hours of service, passenger load, and service 14 
frequency. The demographic characteristics of the population around the alternative stations will 15 
be identified using previously noted sources. The analysis will compare representative travel 16 
times to the major job markets to reflect improved access to jobs, as well as representative 17 
travel times to major health and education institutions in the study area. A qualitative analysis 18 
will then assess whether mitigation measures and project benefits would be likely to accrue to 19 
minority and/or low-income populations, and whether they would help offset any adverse 20 
impacts to those populations after all other mitigation measures are also considered. If potential 21 
adverse impacts are effectively mitigated, the benefits accruing to low-income and minority 22 
populations offset impacts, or both, the analysis may conclude that no disproportionately high 23 
and adverse effects would result.  24 


To facilitate the discussion of potential disproportionately high and adverse effects on minority 25 
or low-income populations, tables will be included that depict the effects and mitigation for each 26 
element of the environment that affect minority, and low-income populations within the study 27 
area, and that describe transit benefits of the project alternatives.  28 


For substantial adverse effects that cannot be effectively mitigated or where a determination is 29 
made that benefits do not offset project impacts to low-income and minority populations, more 30 
detailed analysis will be conducted to determine if the project would result in disproportionately 31 
high and adverse effects on minority and/or low-income populations.  32 


7 MITIGATION MEASURES 33 


The proposed mitigation measures for other elements of the environment may avoid potential 34 
disproportionately high and adverse effects on minority and/or low-income populations, 35 
especially considering project benefits for minority and/or low-income populations. If 36 
disproportionately high and adverse effects are identified, appropriate additional mitigation will 37 
be proposed.  38 
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8 PROPOSED FIGURES, MAPS, OR DATABASES 1 


The following is a list of figures and tables that will be included in the Environmental Justice 2 
section of the EIS: 3 


• A map of the build alternatives and the minority composition of the population for census 4 
tract block groups within the study area. The percentage of the populations in each block 5 
group will be shown in quartiles. This map will also include the location of major community 6 
resources. 7 


• A map of the build alternative alignments and stations and the location of low-income 8 
populations in census tracts within the study area. The percentage of the population that is 9 
low income will be shown in quartiles. This map will also include the location of existing and 10 
proposed public housing in the study area. 11 


• A table of adverse effects by environmental element where there is the potential for impacts 12 
to minority and/or low-income populations and corresponding mitigation for each element of 13 
the environment. 14 


9 DOCUMENTATION 15 


Documentation will be provided as either a an EIS section or an appendix to the EIS. If the 16 
Environmental Justice section is an appendix, a summary of its findings will be incorporated in 17 
the Social Resources, Community Facilities, and Neighborhoods section. 18 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 19 


Information and related GIS mapping depicting the distribution of environmental justice 20 
populations and non-English speaking populations will be shared with the project’s public 21 
involvement and communications team.  22 


Information from the Environmental Justice analysis will also be used in the Social Resources, 23 
Community Facilities, and Neighborhoods sections. If the Environmental Justice analysis is 24 
presented in an appendix to the EIS, it will be summarized in this section also.  25 


11 REFERENCES 26 


Federal Transit Administration (FTA). 2012a. Dependent Guidelines for Federal Transit 27 
Administration Recipients. Circular FTA C4703.1, Title VI and Title VI. July 17. 28 


Federal Transit Administration (FTA). 2012b. Environmental Justice Policy Guidance for Federal 29 
Transit Administration Recipients. Circular FTA C4703.1. August 15. 30 


Sound Transit. 2001. Re-Alignment Issue Paper No. 36: Implementing Environmental Justice 31 
Pursuant to Executive Order 12898 and the Department of Transportation Order to Address 32 
Environmental Justice in Minority Populations and Low-Income Populations. October 4. 33 
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1 INTRODUCTION 1 


This Geology and Soils Technical Analysis Methodology memo briefly describes the methods 2 
that will be used to prepare the Geology and Soils element of the West Seattle and Ballard Link 3 
Extensions project Environmental Impact Statement (EIS). The purpose of the geotechnical 4 
analysis is to identify and assess the potential impacts of constructing and operating the 5 
alternatives on the environment.  6 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 7 


In addition to the relevant regulations considered in all environmental analyses (including 8 
Seattle Municipal Code 25.05.675, Specific Environmental Policies), the Washington State’s 9 
Growth Management Act (GMA; Chapter 36.70A Revised Code of Washington [RCW]) requires 10 
all cities and counties to identify critical areas within their jurisdiction and develop regulations to 11 
protect them. Among the critical areas designated by the GMA are Geologically Hazardous 12 
Areas, which are defined as areas that, because of their susceptibility to erosion, sliding, 13 
earthquake-induced damage, or other geologic events, are not readily suited for development 14 
consistent with public health and safety concerns. The project alternatives will pass through the 15 
City of Seattle, which includes geologic hazard areas in its Environmentally Critical Areas 16 
ordinance (Seattle Municipal Code [SMC] 25.09). 17 


3 DATA NEEDS AND SOURCES 18 


The following information will be reviewed or collected, if available, on the geology and soils of 19 
the study area: 20 


• Project Geotechnical reports prepared by the design team, including summaries of previous 21 
geotechnical borings and readily available geotechnical reports and published geologic data 22 
for the study area 23 


• Results and recommendations from geotechnical borings (such as geotechnical coring or 24 
vibracore borings) completed for the project (note that borings are being conducted for the 25 
purposes of obtaining geotechnical information and for archaeological survey, and where 26 
possible boring locations will be chosen to serve both purposes) 27 


• Geologic mapping and critical area maps from federal, state or local agencies as available, 28 
including WSDOT, USGS, and the local jurisdictions within the project area 29 


4 STUDY AREA AND AREA OF EFFECT 30 


The study area will include the local jurisdictions and for some geologic categories, the region, 31 
for an understanding of broader geologic processes and to understand mechanisms related to 32 
site geology and sensitive and critical areas. The study area for each alternative is 100-feet from 33 
the project footprint and area used for construction. This area may be expanded if ground 34 
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improvement or dewatering is required for a greater distance. Potential impacts for any 1 
structures or facilities considered reasonably foreseeable for the cumulative impacts analysis 2 
would also be considered.  3 


5 AFFECTED ENVIRONMENT 4 


The affected environment section of the EIS will summarize the geology and soils information 5 
for the study area, including mapping, narrative discussion, and tables describing the 6 
topography and various geological features. Geologically sensitive, hazardous, and/or critical 7 
areas will also be identified. 8 


6 ENVIRONMENTAL IMPACTS ANALYSIS 9 


The impact analysis will assess the potential direct, indirect, and cumulative geologic and soil 10 
impacts of the project alternatives, including the No Build alternative. The impacts analysis is 11 
divided into long-term operation impacts and short-term construction impacts.  The factors to be 12 
evaluated include: 13 


• The major features of alternatives including alignment profiles, stations and other facilities 14 
within each segment, including their likely construction methods 15 


• The proximity of project alternatives, including construction staging areas to sensitive and 16 
critical areas, and noting potential conflicts and concerns 17 


• Information from available maps, reports, and relevant geology, soils, and seismicity 18 
information, including geotechnical information developed as part of alternatives planning 19 
and engineering to help further delineate and characterize potential hazards 20 


• Information from field reconnaissance  21 


• Based on the data review, field reconnaissance, and input from the design team, the 22 
potential impacts will be determined for each alternative. The EIS impact discussion will 23 
focus on the project's impact on geological conditions or features, rather than the 24 
engineering requirements posed by various conditions.  25 


6.1 Direct Impacts 26 


Impacts will be qualitatively addressed by evaluating the results of site-specific subsurface 27 
investigations and compiling existing geologic data.  The effects discussion will consider the 28 
potential project impacts or areas of geologic concern.  The analysis will evaluate direct effects, 29 
such as: 30 


• Potential for slope failures, liquefaction, lateral flow or spreading, and ground settlement, if 31 
an earthquake were to occur 32 


• Potential for non-seismic landslides, erosion, and settlement and maintenance 33 


• Undermining of non-project structures from soil erosion 34 
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• Impacts on structures from corrosive or expansive soils  1 


• Modified groundwater flow from ground improvement, construction activities, or buried 2 
structures 3 


• Modified groundwater flow from infiltration of surface water 4 


• Excavation and disposal of excess soils (including tunnel spoils) or unsuitable soils 5 


• Import of fill and backfill materials 6 


• Excavation below groundwater level 7 


• Ground improvement needed to complete construction 8 


• Temporary construction dewatering 9 


Engineering design standards and best management practices (BMPs) incorporated in the 10 
project that avoid or minimize impacts will be described.  For example, supporting structures on 11 
deep foundation systems is one of several proven techniques for addressing the potential 12 
impacts of locating a structure in a seismic liquefaction hazard area. 13 


6.2 Indirect Impacts 14 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 15 
time or a farther distance but are still reasonably foreseeable. The analysis will qualitatively 16 
evaluate potential indirect effects, such as aggregate supplies, and erosion-caused damage to 17 
drainage areas or water quality. The potential for indirect effects beyond the project footprint 18 
from ground improvement would also be considered.  19 


6.3 Cumulative Impacts  20 


Cumulative effects related to geology and soils will be evaluated by considering the potential 21 
longer-term impacts of this project and other past, present, and reasonably foreseeable actions 22 
that affected or would affect the geology and soils of the study area and/or region.   23 


7 MITIGATION MEASURES 24 


Potential impacts to geological resources will be controlled through project planning, design, 25 
and the application of required BMPs during construction and operation. Measures to avoid and 26 
minimize potential impacts of the alternatives will be incorporated as appropriate. Where 27 
impacts cannot be avoided or minimized, mitigation measures will be developed. For each 28 
identified impact, potential mitigation measures will be discussed.  The range of mitigation will 29 
consider the type and magnitude of the impact on the affected environment and the type of 30 
construction planned for the area.  Engineering design standards and BMPs incorporated in the 31 
project that avoid or minimize impacts will be briefly mentioned with a reference to their 32 
description in the Impacts section and differentiated from mitigation measures.   33 
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8 PROPOSED FIGURES, MAPS, OR OTHER DATA 1 


Figures and tables for the EIS section are to be determined, and could include maps of local 2 
and regional geology, topography, potential geologic hazards, relevant soil types, study area 3 
fault zones, and groundwater tables, and estimated soil import and export quantity tables. 4 


9 DOCUMENTATION   5 


A geology and soils section of the EIS will be prepared.  If necessary, an appendix with 6 
supporting maps and other information will be included.  References to other technical 7 
documents developed by Sound Transit for the geotechnical engineering elements of the project 8 
will also be provided, as appropriate. 9 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 10 


The result from this analysis may be incorporated into the following sections:  11 
Water Resources 12 


• Historic and Archaeological Resources  13 
• Acquisitions, Displacements, and Relocations 14 
• Transportation 15 
• Visual and Aesthetic Resources 16 
• Social Impacts, Community Facilities, and Neighborhoods 17 


11 REFERENCES 18 


Jones, M.A. 1996. Thickness of unconsolidated deposits of the Puget Sound aquifer system, 19 
Washington and British Columbia. USGS Water-Resources Investigations Report: 94-4133. 20 


Washington State Department of Natural Resources (WDNR). 2018. Subsurface Geology 21 
Information Portal. https://www.dnr.wa.gov/geologyportal 22 
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1 INTRODUCTION  


This technical analysis methodology memorandum briefly describes the methods that will be 
used to analyze the impacts on hazardous materials and waste for the West Seattle and Ballard 
Extensions project Environmental Impact Statement (EIS). 


Hazardous materials or substances, hazardous wastes, petroleum products and wastes, and 
contaminated environmental media (including soils, sediments, surface water, and groundwater) 
might be present within the study area and could potentially result in impacts to human health 
and the environment during construction activities or long-term operation activities. The 
following summarizes the work elements for describing the affected environment, evaluating 
potential impacts, and developing mitigation measures. 


The hazardous materials analysis will identify properties in proximity to the project alternatives 
recognized to have hazardous materials issues associated with current or historical site 
activities or that might have documented releases to the environment. Types and locations of 
sites will be identified to evaluate potential impacts to construction, property ownership, and 
general public health and safety.  


2 GUIDING REGULATIONS, PLANS, AND POLICIES 


In addition to the relevant regulations considered in all environmental analyses, the following will 
also be considered:  


2.1 Federal 


• Federal Transit Administration Standard Operating Procedures No. 19, Consideration of 
Contaminated Properties including Brownfields, 2016 


• Federal Highway Administration (FHWA) Technical Advisory T6640.8A, 1987  


• Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), 
(42 United States Code [USC] 9601, et seq.) 


• Superfund Amendment and Reauthorization Act 


• Resource Conservation and Recovery Act of 1976 (RCRA), as amended (42 USC 6901, et 
seq.) 


• Clean Water Act (33 USC Section 1251, et seq.) 


• Toxic Substances Control Act (15 USC 2601-2629) 
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2.2 State 


• Dangerous Waste Regulations (Washington Administrative Code [WAC] 173-303) 
• Model Toxics Control Act (WAC 173-340) 
• Underground Storage Tanks (USTs) (WAC 173-360) 
• Sediment Management Standards (WAC 173-204) 


2.3 Local 


•  Development standards for abandoned landfills (Seattle Municipal Code [SMC] 25.09.240)  


3 STUDY AREA AND AREA OF EFFECTS 


For the analysis of hazardous materials, the study area will include the area within 0.125 mile 
(600 feet) of either side of the project footprint and area used for construction because potential 
impacts would likely be restricted to the immediate corridor of the alternatives. 


4 DATA NEEDS AND SOURCES 


Data needs for this resource include information on existing or relevant historical conditions or 
potential conditions of areas that will be affected by the physical improvements of the project, 
including station locations, staging areas, maintenance facilities, and alternatives. These data 
needs and sources are described in the following sections. 


4.1 Regulatory Database Evaluation 


The U.S. Environmental Protection Agency (USEPA) and Washington Department of Ecology 
(Ecology) develop and maintain databases to track the status of sites reported to have either a 
release of chemicals to the environment or a potential for release due to chemical handling 
activities. The databases identify each site location, the hazardous-material-related activity 
performed, and the status of regulatory follow-up performed to date. To complete the review of 
these records, the services of a professional environmental data retrieval service will be 
retained. The data sources will include the following environmental agency records:  


• Federal National Priorities List Site List 


• Superfund Program Comprehensive Environmental Response, Compensations and liability 
Act Information 


• Federal RCRA Information System 


• Washington State Confirmed and Suspected Contaminated Sites List 


• Washington State Hazardous Sites List 


• Washington State Independent Clean-up Reports List 
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• Washington State Landfill or Solid Waste Site Lists 


• Washington State Leaking UST Lists 


• Washington State Registered UST Lists 


The database information report will be reviewed to identify erroneous output and to track down 
missing information (usually associated with addresses). Sites will be categorized into two 
categories: sites with documented release and sites with potential release.  


Sites identified to potentially affect the project alternatives will be further evaluated and 
summarized by reviewing information included in the environmental database report provided by 
the database search service.  


4.2 Historical Use 


The objective of the historical use information review is to develop a history of the previous uses 
of properties within the study area and surrounding area that helps to identify the likelihood of 
past uses having led to environmental conditions that could potentially affect the environment or 
the project’s construction. Analysts will research the historical land use of the study area and 
adjacent properties to evaluate historical uses that are known to be associated with potentially 
contaminated sites. Historical records reviewed may include Sanborn Fire Insurance maps, 
aerial photographs, and local street directories, as necessary and available. 


4.3 Windshield Survey 


A visual windshield survey of properties within the study area and the surrounding area will be 
conducted to identify properties where hazardous materials may be present. The site 
examination will consist of observing the areas immediately surrounding project construction 
locations, visiting representative areas of the project, and visually assessing the areas within the 
study area for evidence of hazardous materials. The survey will identify visual evidence of past 
or current practices that could lead to soil impacts, groundwater contamination, or both. The site 
reconnaissance will be conducted by driving and walking the length of the project and visually 
identifying evidence of chemical containers or drums, large spills and leaks, distressed 
vegetation, and USTs or other hazardous material storage containers, as appropriate. All 
observations will be conducted from public areas or rights-of-way. 


5 AFFECTED ENVIRONMENT 


The Affected Environment section will characterize the existing conditions in the study area as 
affected by the known or suspected contaminated sites. The characterization will discuss the 
following topics: 


• General land use history 


• Physical environment characteristics that might impact the distribution, migration, and clean-
up of contamination 
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• Known or suspected contaminated sites 


• Summary of known or suspected contaminants and contaminated environmental media 


• Clean-up status for contaminated sites 


• Summary of possible presence of hazardous materials (e.g., asbestos, lead-based paint, 
and polychlorinated biphenyls [PCBs]) 


• Summary of conditions of former landfills located within the study area 


• Summary of regulatory and cleanup status of Superfund sites located within the study area  


• Map of locations of known or suspected contaminated sites in the study area 


A regulatory database query for a large linear project is expected to yield many sites within the 
study area that have a history of hazardous materials use or release to the environment. Based 
on the information collected, sites will be categorized into one of four site concern categories: 
high, medium, low, and minimal. The purpose of the site concerns analysis is to prioritize sites 
to determine the need for avoidance, remediation, or mitigation while considering associated 
impacts. The risk levels are defined as follows:  


• High. Sites that involve substantial contamination of large areas, including soil and 
groundwater, multiple contaminants, and might represent higher risk of further releases of 
hazardous materials to people or the environment, or that would be likely to involve high 
levels of regulatory approvals, or extensive or lengthy remediation activities that may create 
other impacts to the environment, or that could pose major delays to the development of the 
project.  


• Medium. Sites where the nature of potential contamination is known based on existing 
investigation data, the potential contaminants are not extremely toxic or difficult to treat, and 
probable remediation approaches are straightforward. 


• Low. Sites where the nature of potential contamination is known based on existing 
investigation data, and the sites are not expected to have notable impacts on the project due 
to their location; or where sites used hazardous materials but had no or only very small 
reported releases.   


These site concern levels will be recorded in the hazardous materials sites database and 
included in the historical hazardous materials sites summary tables and maps. Phase I 
environmental site assessments will be conducted for all High risk sites along the Preferred 
Alternative as part of the Draft EIS. If the Preferred Alternative is changed after the Draft EIS 
any new High risk sites along the modified Preferred Alternative will have Phase I environmental 
site assessments conducted during the Final EIS. Phase II environmental site assessments will 
be conducted where appropriate for the Preferred Alternative High risk sites as part of the Final 
EIS where site access can be obtained. 
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6 ENVIRONMENTAL IMPACTS ANALYSIS 


The impact analysis will assess the potential direct, indirect, and cumulative hazardous material 
impacts of the project alternatives, including the No Build alternative. The impacts analysis is 
divided into long-term operation impacts and short-term construction impacts. It will also 
address potential regulatory considerations as a result of the presence of hazardous materials, 
hazardous substances, hazardous wastes, or contaminated environmental media for the No 
Build Alternative and the build alternatives. The analysis will consider impacts to human health 
and the environment as a result of possible release of contaminants or alteration of contaminant 
migration pathways during construction activities, and effects of existing contaminated sites. 
The primary impacts of hazardous materials identified along the alternatives will affect 
construction, since potential releases might pose health and safety threats to the general public. 
The extent and type of contamination encountered at specific sites might help to determine 
project siting on a small scale to avoid potential long-term property ownership problems and 
avoid issues in construction staging areas. A general discussion of applicable regulatory 
requirements that result from hazardous materials issues will be provided.  


Investigation into available information for each documented contaminated site will provide a 
technical basis for decision-making as to whether potential long-term liability is balanced by the 
benefits to the community and the project as a whole.   


The impacts analysis would also include a discussion of the environmental benefits available if 
contaminated properties or Brownfields are utilized by the project. Where an alternative would 
acquire contaminated sites requiring extensive remediation or cleanup measures (high risk 
sites), the major elements of the plan would be described and evaluated in the EIS. Any 
properties needing substantial remediation actions may have additional environmental impacts 
due to the remediation measures themselves, and these activities would be noted. 


A qualitative discussion of hazardous materials used during operation for maintenance or other 
activities will be included. 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 
time or a farther distance but are still reasonably foreseeable. The analysis of indirect effects will 
discuss the potential results of redevelopment in station areas where the project alternatives 
could encourage transit-oriented developments or station area development on sites that may 
have past contamination.  


The analysis of cumulative effects will involve discussing trends as it pertains to hazardous 
materials and will review available information about past, present, and future projects to 
determine the potential for cumulative effects. 


7 MITIGATION MEASURES 


Potential impacts of hazardous materials will be controlled through project planning, design, and 
the application of required best management practices (BMPs) during construction and 
operation. Measures to avoid and minimize potential impacts of the alternatives will be 
incorporated as appropriate. Where impacts cannot be avoided or minimized, mitigation 
measures will be developed. BMPs including commitments to adhere to applicable regulations 
will be identified as part of the project. This includes measures for controlling hazardous 
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materials planned for use within the context of constructing, operating, and maintaining the light 
rail system. The project action would also include measures called for in remediation plans for 
acquired properties with contamination.   


The mitigation measures will describe potential mitigation for other identified impacts. The 
mitigation section will include the following:  


• Measures to avoid or minimize potential environmental impacts due to further releases of 
hazardous materials on sites where contamination has been identified (e.g., modification of 
alternative)  


• Measures to mitigate potential impacts to public health and the environment 


• Measures to mitigate construction and operation impacts 


8 PROPOSED FIGURES, MAPS, OR DATABASES 


The following figures and tables are anticipated to be produced in support of the hazardous 
materials analysis for the EIS and a technical appendix: 


• Database hazardous material sites summary table 


• Database hazardous material sites location map 


• Historical hazardous material sites summary table Historical hazardous material sites 
location map 


• Summary of potentially acquired properties identified as hazardous material sites (as 
background information for a technical memorandum)  


9 DOCUMENTATION 


For this resource, the following documentation will be developed: 


• An EIS section 


• A technical appendix providing additional documentation on research methods and results, 
tables, and geographic information system maps 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 


Potential remediation plans identified for contaminated properties would be evaluated by other 
EIS sections for other impacts to the environment. 
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1 INTRODUCTION  1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
the Historic and Archaeological Resources element the West Seattle to Ballard Link Extensions 3 
project Environmental Impact Statement (EIS). 4 


Resources investigated in this environmental element include districts, sites, buildings, 5 
structures, objects, and landscapes significant in American history, prehistory, architecture, 6 
archaeology, engineering, and culture. These resources are protected by a number of statutes 7 
and regulations at various government levels. 8 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 9 


In addition to the relevant regulations considered for all environmental analyses, the information 10 
in the following sections will also be considered: 11 


• The National Historic Preservation Act of 1966 (NHPA), as amended, Sections 101 and 106 12 


• Code of Federal Regulations (CFR) Title 36, Part 800, Protection of Historic Properties 13 


• U.S. Department of Transportation Act of 1966, Section 4(f)  14 


• American Indian Religious Freedom Act of 1978 15 


• Executive Order (EO) 13007 (access to and/or ceremonial use of sacred sites by Indian 16 
religious practitioner) 17 


• Revised Code of Washington (RCW) 27.53 (archaeological sites), 27.44 (Indian graves), 18 
and 76.09 (of information) 19 


• Washington State Department of Archaeology and Historic Preservation (DAHP) survey and 20 
inventory standards  21 


• City of Seattle’s Landmarks Preservation Ordinance (Seattle Municipal Code [SMC] 25.12) 22 


• National Register of Historic Places (NRHP) program bulletins, preservation briefs, and 23 
other guidelines 24 


Seattle Municipal Code 25.05.675, Specific Environmental Policies Section 106 of the NHPA, as 25 
amended, states that any federal or federally assisted project or any project requiring federal 26 
licensing or permitting must consider the action’s effects on historic properties listed in or 27 
eligible for listing in the NRHP. Regulations governing the Section 106 review process are 28 
contained in 36 CFR 800 “Protection of Historic Properties”.  29 


Historic properties include historic and prehistoric archaeological sites, districts, buildings, 30 
structures, and objects. Some historic properties can also be Cultural Landscapes or Traditional 31 
Cultural Properties if they meet the applicable criteria in National Register Bulletins 18 and 38, 32 
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respectively. Section 106 regulations require consultation with the State Historic Preservation 1 
Officer (SHPO), Native American tribes, other interested parties, and the public.  The 2 
regulations also encourage coordination with the environmental review process required by 3 
other statutes, including the National Environmental Policy Act (NEPA) and Section 4(f) of the 4 
U.S. Department of Transportation Act of 1966.  5 


Section 106 regulations require the federal agency (or agencies) to follow a five-step process for 6 
satisfying the Section 106 requirements:  7 


• Determine that the project is undertaking with the potential to affect historic properties 8 


• Identify interested and affected Native American tribes and other interested parties 9 


• Identify and evaluate potential historic properties for NRHP-eligibility 10 


• Assess whether the project will affect historic properties, and whether effects will be adverse 11 


• Consult with tribes, State Historic Preservation Officer (SHPO), and other interested parties 12 
to resolve adverse effects to NRHP-eligible historic properties 13 


Historic properties are identified in consultation with the SHPO and other consulting parties, and 14 
must qualify for listing in the NRHP by meeting specific criteria and standards of integrity (36 15 
CFR 60.4).  16 


Washington state laws include requirements related to archaeological sites. RCW 27.53 17 
(Archaeological Sites and Resources) prohibits unpermitted disturbance of archaeological sites, 18 
defined as a geographic locality in Washington that contains archaeological objects. RCW 27.44 19 
(Indian Graves and Records) and RCW 68.50 (Human Remains) require notification procedures 20 
and work stoppage in the event of a discovery of human remains.  21 


The City of Seattle’s Landmarks Preservation Ordinance (SMC 25.12) states that in order to be 22 
eligible for landmark designation a property must be at least 25 years old, possess integrity or 23 
the ability to convey its significance, and meet at least one of six criteria. Only the Seattle 24 
Landmarks Preservation Board can determine whether a property meets the criteria. A 25 
Certificate of Approval from the Board is required to alter or demolish a landmark.    26 


3 DATA NEEDS AND SOURCES 27 


Potential data needs and sources for this resource include:  28 


• Federal, state, and local lists and nomination forms of identified historic properties, including 29 
the NRHP, the Washington Heritage Register, online register lists for the King County 30 
Historic Preservation Program and the City of Seattle, and local landmark or historic 31 
designations DAHP predictive model for archaeological resources 32 


• Mapping of buildings, structures, objects, and districts in the area of potential effect (APE) 33 
by construction date from city directories, building permit files, and County tax assessor 34 
records 35 


• Light detection and ranging (LiDAR) imagery 36 
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• Methods and results of cultural resource reports for previous surveys conducted within or 1 
near the APE  2 


• Various sources and databases, including those maintained by DAHP and tribal cultural 3 
resource departments, regarding existing archaeological and historic resources in the 4 
project APE, including historical maps, photographs, ethnographic literature, and local 5 
histories  6 


• General Land Office Survey maps, and the files and site records of the Washington DAHP  7 


• Fire insurance maps, historical maps and photographs, and oral histories, including those on 8 
record with the University of Washington and public libraries  9 


• Project design drawings of alignments, stations, and related facilities 10 


• Models of archaeological potential, including DAHPs Statewide Predictive Model and any 11 
other applicable modeling.  12 


• Geotechnical information or other sources of information about subsurface conditions in the 13 
Project area 14 


• Consultation with Tribes and other interested parties such as local historic preservation 15 
groups.  16 


• Other technical reports prepared on behalf of the project, including, but not limited to, noise, 17 
vibration, visual/aesthetics, and geology. 18 


4 STUDY AREA AND AREA OF POTENTIAL EFFECTS 19 


The study area (also the Area of Potential Effects [APE] under Section 106) includes all areas 20 
where one or more of the alternatives could affect historic or archaeological resources. Federal 21 
Transit Administration (FTA), in consultation with DAHP and other consulting parties, 22 
determines the Section 106 APE, which becomes the study area for historic and archaeological 23 
resources for the alternatives evaluated in the EIS. The APE for each alternative is generally 24 
defined as an area within an adjacent tax parcels (or 200-foot buffer if parcels are very large) for 25 
at-grade and elevated sections; within an adjacent tax parcel above tunnel alignments; and 26 
within 200 feet of the boundaries of any station or other facility that is constructed as part of the 27 
project. In addition, based on consultation with DAHP and other parties, the APE has been 28 
expanded in the following locations: 29 


• Within one parcel of known demolition areas throughout the corridor. 30 


• In West Seattle, parcels on the south side of SW Nevada St. between 26th Ave. SW and 31 
30th Ave. SW, just north of the elevated alignment on SW Genesee St.  32 


• In SODO, at S Holgate St. and S Lander St., where some of the alternatives would 33 
reconstruct the roadway to cross over the existing and proposed future light rail alignments. 34 


• In Interbay, the area between 21st Ave. W and the shoreline, north of W Nickerson St. 35 
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• In Ballard, within 0.25 miles of the centerline of the proposed fixed bridge (Level 3 1 
Evaluation Alternative 2a) across Salmon Bay. 2 


Based on consultation, design refinements, and/or information from other environmental 3 
disciplines, the definition of the APE may be expanded or reduced where a more detailed review 4 
of potential effects indicates that a smaller or larger study area is appropriate. 5 


The Area of Direct Impact (ADI) consists of the anticipated horizontal and vertical limits of 6 
ground disturbance expected during construction. The ADI currently includes a 100-foot buffer 7 
from centerline of each alternative. The vertical ADI consists of the area that will be disturbed in 8 
constructing the project down to the depth of culturally sterile soils based on soil types, 9 
geomorphic setting, age of landforms, and modern disturbance. The maximum depth of ground 10 
disturbance might vary according to construction practice—deeper for excavation areas and 11 
shallower for at-grade construction, depending on the geomorphology of the landform where the 12 
project element occurs.  13 


A larger geographic area, generally consisting of the City of Seattle, will be discussed in the 14 
Affected Environment section to better understand the historical development pattern and the 15 
significance of buildings.  16 


5 AFFECTED ENVIRONMENT 17 


The description of the affected environment will include the following: 18 


• A description of the local and regional history to provide a context for understanding the 19 
development of the study area and for identifying historic properties. 20 


• A list of historic properties that have previously been determined to be eligible for the NRHP 21 
or  are City of Seattle Landmarks. 22 


• A list of properties that are recommended to meet the criteria of the NRHP or that could be 23 
considered City of Seattle Landmarks.  24 


• A map and a list of identified archaeological sites within the APE. The mapping will be 25 
redacted from public or generally distributed versions of the documentation.  26 


• A map or series of maps showing properties that are listed, determined eligible, or 27 
recommended eligible for listing in the NRHP or other registers.   28 


Information on cultural resources to be described in the Affected Environment section will be 29 
collected using the following background research and survey methods: archival research, 30 
historic resource field surveys, archaeological sensitivity mapping, archaeological survey, and 31 
identification of traditional cultural properties through consultation with Tribes and other 32 
interested parties. This information will be used by FTA and Sound Transit to determine 33 
resources listed or eligible for listing in the NRHP, the WHR and/or as Seattle Landmarks.  34 
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5.1 Archival Research 1 


To identify historic properties that had previously been identified as significant, information will 2 
be collected on the developmental history of the area, the historic districts, and the individual 3 
buildings, using sources listed above under “Data Needs and Sources”.  4 


5.2 Historic Resource Field Surveys  5 


5.2.1 National and State Register Eligibility 6 


To identify historic resources that are potentially eligible for listing in the NRHP or in state or 7 
local historic registers, the survey process will prepare Historic Property Inventory (HPI) forms 8 
for all properties within the APE that meet the NRHP criterion of being 50 years or older. This 9 
analysis assumes 2030 as the year of action because it is expected that any potential direct 10 
impacts will have occurred by that point in construction. Based on this, the survey will consider 11 
all properties within the APE that were built in 1980 or earlier. This work may be phased.  12 


The surveys will consider information for any properties that have been previously recorded in 13 
the DAHP historic property inventory database (WISAARD). In general, previous determinations 14 
by others can be the basis for a determination of eligibility, but federal agencies may make their 15 
own assessments regarding eligibility for the NRHP, and they may also augment existing 16 
information by others. Field surveys, information from local construction records, the County tax 17 
assessor records, city directories, and other archival information will be used to assess the 18 
historical integrity and significance of the properties. The newly evaluated properties will be 19 
added to the DAHP database with recommendations regarding their NRHP eligibility. Properties 20 
that were surveyed and inventoried over 5 years ago will be photographed, and the HPI entries 21 
will be updated and included in the survey. This information will be reviewed by Sound Transit 22 
and FTA and forwarded to DAHP for concurrence regarding eligibility. 23 


To determine the level of information to be contained in HPI forms used for NRHP 24 
determinations, Sound Transit and FTA will maintain ongoing coordination with DAHP and 25 
provide additional information as needed, such as project tours and photos. For example, for 26 
properties that may meet eligibility requirements in terms of age, but clearly lack other 27 
characteristics or integrity that would allow them to meet other requirements, the HPI form may 28 
include photos and a summary description, and briefly discuss the reasons why the property is 29 
not recommended as eligible. Greater levels of information will be developed for the properties 30 
that Sound Transit, FTA, and DAHP conclude have more apparent historic characteristics.  31 


The list of properties considered for their ability to meet NRHP and state criteria and local 32 
landmark eligibility requirements will be developed as a summary table attachment to the 33 
Historic and Archaeological Resources Technical Report. Any property identified as potentially 34 
meeting NRHP or state or local requirements will be described in the Affected Environment 35 
section of the report.  36 


5.2.2 Seattle Landmark Eligibility 37 


 The project team will develop lists of all properties that have the potential to meet local historic 38 
preservation criteria in the study area. In addition to allowing properties at least 25 years old to 39 
be eligible, the City’s SEPA ordinance requires landmark eligibility review for all properties that 40 
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are 50 years or older that could be demolished. Within Seattle, the analysis would identify 1 
properties within the APE that are 25 years or older by 2030, which places the year of historic 2 
significance at 2005. Buildings that would be directly altered or demolished as a result of the 3 
project would be evaluated for local landmark eligibility.  4 


The six criteria (SMC 25.12.350) are:  5 


• A. It is the location of, or is associated in a significant way with, a historic event with a 6 
significant effect upon the community, City, state, or nation;  7 


• B. It is associated in a significant way with the life of a person important in the history of the 8 
City, state, or nation;  9 


• C. It is associated in a significant way with a significant aspect of the cultural, political, or 10 
economic heritage of the community, City, state, or nation;  11 


• D. It embodies the distinctive visible characteristics of an architectural style, or period, or of 12 
a method of construction;  13 


• E. It is an outstanding work of a designer or builder;  14 


• F. Because of its prominence of spatial location, contrasts of siting, age, or scale, it is an 15 
easily identifiable visual feature of its neighborhood or the City and contributes to the 16 
distinctive quality or identity of such neighborhood or the City.  17 


Only the Seattle Landmarks Preservation Board can determine whether a property meets the 18 
criteria.   19 


5.3 Archaeological Sensitivity Mapping 20 


Research will be conducted to determine the soil types, geomorphologic setting, and age of 21 
landforms involved, as well as the extent of modern disturbance. Ethnographic place names, 22 
specifically the geographical data that T.T. Waterman prepared for the Puget Sound area in the 23 
1920s, will be included as part of the sensitivity mapping. The potential for encountering buried 24 
precontact, ethnographic, and historical archaeological sites will be established by this process 25 
to increase the likelihood that existing sites will be identified during reconnaissance. It is 26 
possible, however, that one or more subsurface sites might not be discovered before 27 
construction.  28 


Archaeologists will map the potential for prehistoric and historical archaeological sites to occur 29 
in the APE. They will gather information about environmental features, ethnographic place 30 
names, known archaeological resources, the historical shoreline, and the patterns of precontact, 31 
ethnographic, and historic use of the area. They will also overlay LiDAR imagery to display the 32 
cut and fill limits within this heavily urbanized setting. They will then study maps of the project 33 
alignments and conduct a vehicle reconnaissance. DAHP’s statewide archaeological probability 34 
map will be consulted, and a project-specific analysis of archaeological sensitivity will be 35 
developed to identify areas with a high potential for containing archaeological sites (known as 36 
high-sensitivity areas). Areas of apparent previous severe disturbance will be identified and 37 
classified as low-sensitivity areas. Examples of typical high-sensitivity areas include the 38 
following: 39 
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• Areas in the vicinity of water bodies, freshwater resources, and water body confluences, 1 
especially water bodies with anadromous fish runs 2 


• Areas on higher ground such as terraces above water bodies 3 


• High areas that provide protection, visibility, or both, such as bluff tops 4 


• Areas on General Land Office (GLO) plats or Sanborn Fire Insurance Maps that show 5 
historical land use with the potential to contact important archaeological deposits and 6 
features 7 


5.4 Archaeological Survey 8 


FTA, Sound Transit, and the project archaeologists will coordinate with DAHP and interested 9 
tribes to define a preliminary archaeology survey plan that will select locations for field surveys, 10 
favoring locations with high sensitivity for containing archaeological sites based on the 11 
archaeological sensitivity mapping and expectations for where intact archaeological deposits 12 
are likely. The methodology and archaeological survey plan will be provided for FTA, DAHP and 13 
tribal review. Survey locations will prioritize land that is publicly owned and in open land use to 14 
facilitate access, accessible ground surface, to allow the possibility of subsurface investigations 15 
(e.g. shovel tests, geoprobes/coring, mechanical trenching etc.). During development of the EIS, 16 
it is assumed access to private property for shovel probes or other archaeological survey field 17 
investigation will not be provided. The survey will also be informed by available design 18 
information, which will indicate the level or depth of construction or other ground disturbances 19 
that may occur as a result of the project alternatives. The plan will note areas identified for 20 
geotechnical investigations (such as geotechnical coring or vibracore borings), to identify 21 
landforms with the potential to contain intact archaeological deposits. The plan will be provided 22 
for review and comment by DAHP and interested tribes; after 30 days of review, the plan will be 23 
revised and finalized in response to comments received.  24 


An Inadvertent Discovery Plan (IDP) will be prepared as part of the early phases of project 25 
development to facilitate geotechnical investigations, ground water monitoring, and other early 26 
activities with a minimal ground disturbance footprint. The IDP will describe the protocols to be 27 
followed if intact archaeological resources or human remains are identified. 28 


5.5 Identification of Traditional Cultural Properties 29 


Consultation with Tribes and other traditional communities and groups will be used to gather 30 
data pertinent to identifying TCPs within the APE. Another method consists of research into 31 
ethnographic sources that discuss Indian place names, especially the geographical data that 32 
T.T. Waterman prepared for the Puget Sound area in the 1920s (Hilbert et al. 2001; Waterman 33 
1920).  34 


5.6 Determination of NRHP Eligibility   35 


Evaluation methods outlined in 36 CFR 800(c)(1) will be used to apply NRHP eligibility criteria to 36 
identified historic resources. To be considered a “historic property” (eligible for listing in the 37 
NRHP), a property must be at least 50 years of age (or be exceptionally important) and meet 38 
one or more of the National Park Service’s criteria for evaluation (36 CFR 60.4), listed below. 39 
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The quality of significance in American history, architecture, archaeology, engineering, and 1 
culture is present in districts, sites, buildings, structures, and objects that possess integrity of 2 
location, design, setting, materials, workmanship, feeling, or association, and: 3 


• that are associated with events that have made a significant contribution to the broad 4 
patterns of our history (Criterion A); or  5 


• that are associated with the lives of persons significant in our past (Criterion B); or 6 


• that embody the distinctive characteristics of a type, period, or method of construction, or 7 
that represent the work of a master, or that possess high artistic values, or that represent a 8 
significant and distinguishable entity whose components may lack individual distinction 9 
(Criterion C); or  10 


• that have yielded or may be likely to yield, information important in prehistory or history 11 
(Criterion D). 12 


FTA will make a determination of NRHP eligibility for each property. Sound Transit and FTA will 13 
then submit inventory forms to DAHP with a request for concurrence with FTA’s determinations 14 
on NRHP eligibility. 15 


For archaeological sites, integrity of location, materials, and association are generally most 16 
crucial. To address important research topics, archaeological deposits usually must be in their 17 
original location, retain depositional integrity, contain adequate quantities and types of materials 18 
in suitable condition to address important research topics, and have a clear association. 19 
Associations may be defined at different social scales (e.g., an activity area, a household, or 20 
institution) and across various temporal spans (e.g., brief or longer term). 21 


6 ENVIRONMENTAL IMPACT ANALYSIS 22 


The impact analysis will assess the potential direct, indirect, and cumulative historic and 23 
archaeological impacts of the project alternatives, including the No Build alternative. The 24 
impacts analysis is divided into long-term operation impacts and short-term construction 25 
impacts. The project would affect historic and archaeological resources if it changes the 26 
characteristics that qualify a historic property for inclusion in the NRHP or state or local 27 
registers. The first step in the analysis is to determine if any of the alternatives would have any 28 
effect, either permanently or during construction (including construction staging areas), on the 29 
property. The second step is to determine if the effect is adverse. An effect is adverse if it 30 
diminishes the integrity of the property’s historically significant characteristics. Examples of 31 
adverse effects include, but are not limited to, the following: 32 


• Demolition or alteration of the property 33 


• Alteration of the property’s setting 34 


• Introduction of visual, audible, or atmospheric elements that are out of character with the 35 
setting of the historic property 36 


• Physical encroachment upon an archaeological site. 37 
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6.1 Direct Impacts 1 


FTA will determine the anticipated adverse effects of project construction and operation on 2 
traditional cultural places, ethnohistoric and archaeological sites, and properties eligible for the 3 
NRHP ("historic properties") as well as resources listed or eligible for the City of Seattle 4 
Landmark list; adverse effects include demolishing or altering the property or its setting, 5 
including disturbance of an archaeological site. To determine the direct effects on historic 6 
resources, the following information will be used:  7 


• The location of project elements and proximity to historic properties, 8 
• Potential partial or complete acquisition and/or demolition of historic properties, 9 
• Construction methods and location,  10 
• Potential for vibration (short- or long-term) that could damage historic properties, 11 
• Potential for settlement that could damage historic properties, and 12 
• Potential changes to the visual setting that adversely affect the historic setting. 13 


The extent to which these effects may alter the integrity of the historic properties will be 14 
analyzed based on experience with previous similar projects and activities. If possible, 15 
alternatives will be designed to avoid or minimize impacts on historic and archaeological 16 
resources. To minimize impacts, best management practices appropriate to the proposed 17 
construction activity will be initially defined, and will be refined as the consultation process 18 
continues.  19 


Under Section 106, FTA anticipates making a determination of effect for each resource and for 20 
each alternative or option. In addition to providing documentation of its analysis and findings, 21 
FTA will provide a written request to DAHP to review and comment on FTA’s preliminary 22 
findings, and will request the SHPOs concurrence with a potential determination of effect for the 23 
project. The SHPO may concur with the determination of effect, or, as provided in Section 106 24 
regulations (36 CFR 800.5[b]), could suggest modifications or impose conditions so that 25 
adverse effects can be avoided and thus result in a “no adverse effect” determination. The lead 26 
federal agency will notify the Advisory Council on Historic Preservation (ACHP) in the case of an 27 
adverse effect, and may also request their participation in the consultation process. 28 


Changes to designated Seattle Landmarks require approval by the Landmarks Board. The 29 
following changes to a designated Seattle Landmark, or to a building or structure within a 30 
designated Landmark District, require a Certificate of Approval  before work can begin: 31 


• Any change to the exterior of any building or structure  32 


• Installation of any new sign or changes to existing signs  33 


• A change in the color the building or structure is painted  34 


• Any change in a public right-of-way or other public space, including parks and sidewalks, 35 
including but not limited to sidewalk displays and street lights  36 


• New construction  37 


• Demolition of any building or structure 38 
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• Changes to the interior that show from the street, and changes to the interior of some 1 
landmark buildings 2 


• Site alterations in some cases 3 


• A proposed new business or service or an expansion of current use in some cases 4 


• Other changes not listed here, as identified by the Landmarks Board. 5 


If an archaeological site eligible for listing on the NRHP is identified within the Study Area or 6 
APE, all efforts should be made to determine if the archaeological site can be avoided. Minimal 7 
archaeological investigations may be necessary to confirm the archaeological site boundary for 8 
proper avoidance (if it has not already been conducted). The project will have an adverse effect 9 
if archaeological sites that are eligible for the NRHP cannot be avoided by the project. 10 


6.2 Indirect Impacts 11 


Indirect effects are potential effects that would be caused by the project alternatives at a later 12 
time or a farther distance but are still reasonably foreseeable. For indirect effects, broader 13 
changes (such as changes in land use) that the project may cause will be identified and 14 
analyzed qualitatively, based primarily on the effects seen from previous similar projects. This 15 
analysis would include activities related to the project but not directly part of the project or 16 
known at the time of the analysis. Examples include transit-oriented development projects, 17 
mitigation or permit compliance activities to respond to other kinds of environmental impacts or 18 
permitting requirements (such as for stormwater management), or complementary activities that 19 
may be taken by others, such as street or trail improvement projects that enhance connections 20 
or access to the light rail project.  21 


6.3 Cumulative Impacts  22 


Cumulative effects are effects that result from the incremental impact of the proposed action 23 
when added to other past, present, and reasonably foreseeable future actions. The cumulative 24 
effects analysis will focus on the combined effects of the build alternatives with other projects 25 
that are anticipated to add to the effects on historic and archaeological resources in the study 26 
area. A listing of future anticipated projects will be developed as part of the general EIS 27 
documentation, and will include other land development or transportation projects planned or 28 
programmed within the project vicinity. 29 


7 MITIGATION MEASURES 30 


Potential impacts to historical and archeological resources will be controlled through project 31 
planning, design, and the application of required best management practices (BMPs) during 32 
construction and operation. Best management practices (BMPs) appropriate to the proposed 33 
construction activity will be initially defined, as well as refined as the Section 106 consultation 34 
process continues. Where impacts cannot be avoided or minimized, mitigation measures will be 35 
developed.  Typical mitigation measures that could be used include the following: 36 


• Modifying the undertaking through redesign, reorientation, or other similar changes 37 
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• Relocating the historic properties 1 
• Documenting buildings or structures that must be destroyed or substantially altered 2 
• Implementing data recovery of archaeological or architectural information and materials 3 
• Preparing a NRHP nomination for an archaeological site 4 
• Preparing a comprehensive ethnographic study 5 


Some typical measures include modifying the undertaking through redesign, reorientation, or 6 
other similar changes; relocating the historic properties; documenting buildings or structures that 7 
must be destroyed or substantially altered; and implementing data recovery of archaeological or 8 
architectural information and materials.  9 


Under Section 106, the product of consultation on effects and mitigation will be an agreement 10 
document (Memorandum of Agreement or Programmatic Agreement) that contains stipulations 11 
specifying measures to be implemented that will mitigate the adverse effects. 12 


7.1 Agency and Tribal Consultation 13 


Sound Transit and FTA will consult with the DAHP, City of Seattle, Native American tribes, and 14 
other interested parties (e.g., historic preservation groups) during the cultural resources 15 
investigations impact assessment, and mitigation development. FTA will lead consultation with 16 
DAHP and government-to-government consultation with federally recognized tribes. Sound 17 
Transit will lead consultation with the county, cities, interested parties and non-federally 18 
recognized tribes.  19 


Sound Transit and FTA will solicit information from the tribes about the presence of any known 20 
archaeological sites and TCPs that might be affected by future construction of the project. 21 
During consultation, Sound Transit and FTA will discuss with the tribal representatives’ 22 
protocols to protect culturally sensitive information from broad public distribution. If TCPs exist 23 
within the APE and interested tribes are concerned about maintaining the confidentiality of 24 
culturally sensitive information, then Sound Transit and FTA will not place information 25 
specifically identifying the resource in the EIS.  26 


7.1.1 Proposed Figures, Maps, or other Data 27 


• Maps of the APE, historic structures, and archaeological high-probability areas 28 
• Photos of historic resources, as appropriate 29 
• Figures showing impacts and/or proposed mitigation, as appropriate. 30 


8 DOCUMENTATION 31 


For this resource, the following documentation will be developed: 32 


• A preliminary archaeology survey plan to define areas proposed for initial archaeological 33 
surveys 34 


• An EIS section including a map of the APE, historic structures, and archaeological high 35 
probability areas 36 
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• A technical report, including sections on affected environment and impacts, with maps of the 1 
APE, maps of archaeological survey locations and probability areas; maps and tables of 2 
historic property locations and descriptions; maps, tables, and descriptions of properties 3 
reviewed for potential eligibility under the NRHP and local jurisdiction historic or landmark 4 
criteria; and adverse effects evaluations for eligible properties 5 


• Archaeological Site, Isolate or HPI forms (as submitted to DAHP’s database) 6 


• Records of all correspondence with DAHP, Tribes or other interested parties. 7 


9 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 8 


Data and findings developed in this analysis will be used for the Section 4(f) evaluation. 9 
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1 INTRODUCTION 1 


This Land Use Technical Analysis Methodology memorandum describes the methods that will 2 
be used to analyze land use impacts and mitigation for the West Seattle and Ballard Link 3 
Extensions project Environmental Impact Statement (EIS). 4 


Changes in transportation systems can influence changes in nearby land uses and local land 5 
use plans; these plans and their underlying zoning are controlled by local jurisdictions. The 6 
project can directly affect land use through property acquisition and conversion to a 7 
transportation use. Mobility improvements can also be a factor supporting greater levels of 8 
urban development. Regional plans and City of Seattle plans identify the need to facilitate the 9 
efficient use of land by using transit to connect urban activity centers, with transit and other 10 
multimodal system improvements offering a sustainable approach to meeting growing 11 
transportation demand. Adopted regional policy calls for focusing future growth in compact, 12 
walkable and transit-oriented communities, and prioritizing transportation investments to support 13 
transit-oriented densities and development. To accommodate the planned regional growth, 14 
Seattle’s urban village strategy plans to focus population and employment growth in the 24 15 
designated urban villages. A focus of the urban village strategy is to allow for more people to be 16 
close to public transit. Transit can act as a catalyst for development and/or redevelopment in 17 
station areas where jurisdictions have identified the need for greater density and a mix of land 18 
uses. The Land Use section will evaluate direct, indirect, and cumulative impacts to land use 19 
from operation and construction, and will present options to avoid, minimize, or mitigate 20 
potential adverse impacts. A technical appendix will further review the project’s land use 21 
compatibility and conformance with existing land use plans and policies.  22 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 23 


The following adopted regulations, plans, and policies will be reviewed. This list will be revised 24 
as new plans are adopted. 25 


2.1 Federal 26 


Federal Transit Administration (FTA) Circular C7050.1A - FTA Guidance on Joint Development. 27 
Rev. 1. December 29, 2016) 28 


2.2 State/Region 29 


• Washington State Growth Management Act (GMA) (adopted 1990, as amended) 30 


• Puget Sound Regional Council (PSRC) VISION 2040 [adopted 2009]; draft VISION 2050 31 
update in 2019; scheduled for adoption in 2020  32 


• PSRC Regional Transportation Plan (adopted May 2018) 33 


• PSRC Transportation 2040: Toward a Sustainable Transportation System (adopted May 34 
2010) 35 
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• Sound Transit Regional Transit Long-Range Plan (adopted December 2014) 1 


• Sound Transit 3, Regional Transit System Plan for Central Puget Sound (Sound Transit, 2 
June 2016)  3 


• Sound Transit Equitable Transit-Oriented Development (TOD) Policy (Board Resolution No. 4 
R2018-10) that addresses how the agency should consider potential for TOD development 5 
near transit facilities being planned and studied. The policy reflects requirements in Sound 6 
Transit 3 and Revised Code of Washington (RCW) 81.112.350 (the agency’s enabling 7 
legislation)  8 


• Sound Transit Real Property Excess, Surplus and Disposition Policy (Board Resolution No. 9 
R2013-30) 10 


2.3 City of Seattle 11 


• City of Seattle, Seattle 2035 Comprehensive Plan (adopted 2016, amended November 12 
2017) including applicable neighborhood plans: 13 


– Ballard/Interbay Northend Manufacturing & Industrial Center 14 


– Crown Hill Ballard 15 


– Delridge 16 


– Downtown 17 


– First Hill 18 


– Greater Duwamish Manufacturing Industrial Center 19 


– North Beacon Hill 20 


– Queen Anne (Uptown) 21 


– South Lake Union 22 


• West Seattle JunctionCity of Seattle, Generalized Zoning Map (April 2019)  23 


• Seattle Municipal Code Chapter 23.60A Seattle Shoreline Master Program Regulations and 24 
land use and zoning regulations (updated online July 2018)  25 


• Seattle Department of Transportation, Transit Master Plan: MOVE SEATTLE 10-Year 26 
Strategic Vision for Transportation (adopted February 2016)  27 


• Seattle Department of Transportation, Pedestrian Master Plan (adopted October 2017)  28 


• Seattle Department of Transportation, Bicycle Master Plan (adopted April 2017)  29 


• Seattle Department of Transportation, Freight Master Plan (adopted October 2016)  30 


• Seattle Department of Transportation, Move Ballard (adopted 2016) 31 
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2.4 Other Plans 1 


The adopted master plans for any major institutions within the study area will be used in the 2 
land use analysis. The adopted City of Seattle Shoreline Master Program will be reviewed and 3 
included in the land use analysis as applicable. The following City of Seattle Plans will also be 4 
reviewed: Ballard Final Urban Design and Transportation Framework Report (2016); North 5 
Delridge Action Plan (2018); Uptown Urban Design Framework (2015); South Lake Union Urban 6 
Design Framework (2010). 7 


3 DATA NEEDS AND SOURCES 8 


The following regional, city, county, and tribal governments will be the sources for the adopted, 9 
regional, city and county land use plans, sub area or neighborhood plans (as applicable), zoning 10 
and development regulations, geographic information systems (GIS), and existing land use 11 
patterns near the project corridor and station locations: 12 


• City of Seattle 13 
• Port of Seattle 14 
• King County  15 


Conceptual design drawings will be used, in combination with GIS maps, to display surrounding 16 
existing land uses and comprehensive plan land uses. The land use analysis will use 17 
information from other relevant EIS sections, such as acquisitions, displacements, and 18 
relocations; social resources, community facilities, and neighborhoods; economics; and visual 19 
and aesthetics resources. A portion of the indirect and cumulative impacts analysis will focus on 20 
the potential for station area development and TOD, based on land use and station area 21 
planning efforts conducted as part of the project and the TOD study. Planning efforts will include 22 
outreach to the local jurisdictions to determine their existing goals and policies governing 23 
redevelopment in station areas and possible additional future actions if a station were 24 
developed in a given location. 25 


4 STUDY AREA AND AREA OF EFFECT 26 


The land use study area for the EIS has a regional context but is primarily local, encompassing 27 
the jurisdictions within 0.5-mile from each of the alternatives. The area of effect for each 28 
alternative is 0.5-mile from the project footprint and area used for construction.  29 


5 AFFECTED ENVIRONMENT 30 


The affected environment discussion will describe existing land use patterns, adopted 31 
comprehensive plan designations, notable zoning designations, and other plans and policies 32 
relevant to a jurisdiction’s land use, as well as in-process plan or subarea plans within the study 33 
area. It will note regional urban centers and other locally designated activity centers connected 34 
by the proposed project. Local comprehensive plan land use designations can vary, so 35 
therefore, all land uses will be generalized into dominant land use categories to be presented 36 
consistently. General land use categories will be categorized to include: 37 
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• Single-family Residential: This designation is consistent for all jurisdictions. 1 


• Multi-family Residential: This designation will include all other types of residential uses 2 
except single family and zones explicitly designated as mixed use. 3 


• Commercial: This designation will include retail, commercial, and office uses. There is no 4 
distinction between neighborhood-type commercial and larger retail (“big box”). 5 


• Institutional/Public: This designation will include categorized institutions (such as hospitals 6 
and community colleges) and public facilities, except parks and open space. 7 


• Mixed Use: This designation will include areas specifically zoned Mixed Use.  8 


• Downtown Office: This designation will be used to identify downtown office space. 9 


• Downtown Harborfront: This will apply to the Downtown Harborfront area along Alaskan 10 
Way where the Seattle Waterfront project is located.  11 


• Parks and Open Space: This designation is consistent for all jurisdictions. 12 


• Industrial: This designation will include light and heavy industry.  13 


• Vacant Land: This designation shows vacant land and will include the respective 14 
comprehensive plan designation for the property. 15 


• Other: Additional atypical designations may be included where they do not fit into the above 16 
categories, such as farmland or Tribal lands. 17 


To accompany the discussion of land use plans, existing land use patterns will be summarized 18 
based on a property inventory from county assessor records, review of recent aerial 19 
photographs, and field reconnaissance. Recent and future land use trends will also be briefly 20 
described, including noting areas where local land use plans call for development patterns 21 
notably different from existing land uses. Information provided by respective jurisdictions will 22 
describe pending major public and private development activities proximate to stations. For 23 
example, the Housing Affordability and Livability Agenda (HALA) will be described where 24 
applicable as it relates to increased zoning capacity when affordable housing is provided by 25 
developers. 26 


The affected environment discussion will also describe the adopted plans, policies, and 27 
development regulations that will be evaluated for consistency with the project. This will include 28 
acknowledging plans under consideration by local jurisdictions. This information will be briefly 29 
summarized for the major plans and policies, with further detail in an Appendix.  Plans that have 30 
not been adopted or those that are speculative in nature may be reviewed and noted in the 31 
affected environment, where appropriate, but will not be assessed in the impact section or the 32 
Appendix. 33 
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6 ENVIRONMENTAL IMPACT ANALYSIS 1 


The impact analysis will assess the potential direct, indirect, and cumulative land use impacts of 2 
the project alternatives, including the No Build alternative. The impacts analysis is divided into 3 
long-term operation impacts and short-term construction impacts. The analysis will also 4 
summarize the consistency of the No Build and build alternatives with state, regional, and local 5 
plans and policies.  6 


The discussion of land use impacts will reference information provided in the acquisitions, 7 
displacements and relocations section regarding the potential conversion of land to a 8 
transportation use and will be closely coordinated with other EIS sections focused on the built 9 
environment such as transportation, economics, visual and aesthetic resources, neighborhoods, 10 
noise and vibration, and public services.   11 


Joint development (a public transportation project that integrally relates to, and often co-locates 12 
with commercial, residential, mixed-use, or other non-transit or transit development) will also be 13 
evaluated where included as part of the project. The level of analysis, and whether it is a direct 14 
or indirect impact, depends on the definition of the project alternatives, including the specific 15 
circumstances of the joint development and information available at the time the EIS is prepared 16 
(see also FTA Circular C7050.1A). There may also be circumstances where a Draft EIS may 17 
consider joint development as a potential option, and by the Final EIS, a more detailed proposal 18 
or concept for joint development may emerge as part of the Preferred Alternative. 19 


6.1 Direct Impacts  20 


Direct impacts include the effects of acquisitions and the conversions of property for the project. 21 
The change in land use to a transportation use will be presented in acres for each project 22 
alternative and discussed qualitatively. The direct impacts analysis will qualitatively consider the 23 
scale of land use conversion in terms of the effect on existing land use patterns and consistency 24 
with land use plans, within the context of the overall jurisdiction and identified comprehensive 25 
plan areas. The direct impacts analysis will consider the land use effects of project construction 26 
and the physical and operational characteristics of the alternatives. The analysis will consider 27 
proximity impacts of improved mobility, changes in parking, other changes in transportation 28 
conditions such as congestion or circulation; it will also consider factors such as visual, noise, 29 
and vibration impacts, to the extent that they would directly alter land use by impairing or 30 
preventing its primary function or a critical attribute.  31 


The methods for assessing consistency with adopted plans, policies, and regulations is provided 32 
in a separate section below.  33 


6.2 Indirect Impacts  34 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 35 
time or a farther distance, but are still reasonably foreseeable. Indirect impacts are potential 36 
changes in land use for reasons related to the project but not part of it, and that may occur 37 
separately or at another point in time. For a transit project, the most reasonably foreseeable 38 
source of change would be the potential development and/or redevelopment of land in the 39 
vicinity of stations. High capacity transit has the potential to support higher density or mixed-use 40 
developments, including high-density residential, commercial, and office-related uses. The 41 
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analysis will also address the later redevelopment of surplus properties, which may occur near 1 
stations and other areas near the project (such as construction staging areas).  2 


The discussion of indirect impacts will reference station area planning and other TOD) studies 3 
and planning efforts conducted within the study area surrounding station locations; these 4 
studies may incorporate analysis of land use and development potential, urban design studies, 5 
mobility assessments across multiple modes, economic and market assessments, housing 6 
affordability analysis, community amenities assessments, and other technical work necessary to 7 
inform and support decision-making on station siting and footprint. These studies may be 8 
performed by Sound Transit as part of the project, or by other parties and partners in delivery of 9 
the transit project. This analysis will encompass the work of all parties and acknowledge the 10 
distinctions between them. Applicable TOD study findings will be summarized in this section and 11 
TOD ratings for each station area will be provided.  12 


Sound Transit’s commitment to affordable housing as outlined in the TOD Policy will be 13 
summarized in the discussion of Agency TOD and may be reflected in supporting technical 14 
work; it is also an element of Sound Transit’s adopted policy on surplus property. 15 


6.3 Cumulative Effects 16 


The cumulative effects analysis will consider impacts on land use from other past, present, and 17 
reasonably foreseeable future actions, including other transportation or infrastructure projects 18 
and other land use actions or developments in the study area. Cumulative effects to land use in 19 
the study area could result from the following types of changes that may occur with or without 20 
the project: 21 


• Reduced or increased traffic congestion, pedestrian or bicycle activity, transit use, or 22 
parking, 23 


• A more urbanized character in the area, 24 


• Increased likelihood of redevelopment for underdeveloped properties, or 25 


• Increased demands for municipal public services and facilities. 26 


7 LAND USE CONSISTENCY WITH ADOPTED PLANS, 27 


POLICIES, AND DEVELOPMENT REGULATIONS 28 


This section provides information about the methods for assessing the project’s consistency 29 
with existing land use plans and policies. The project’s land use compatibility and consistency 30 
with existing land use plans and policies will be evaluated and compared to the plans listed in 31 
the Land use section’s Guiding Regulations, Plans, and/or Policies subsection, focusing 32 
primarily on plans and policies that are directly related to the project and the area of potential 33 
effect. Details of the consistency evaluation will be presented as an appendix to the land use 34 
section of the EIS. The EIS analysis will also discuss the status of regional transit projects as 35 
Essential Public Facilities, consistent with the definition of such facilities under the Growth 36 
Management Act. Where appropriate, the analysis will conclude with recommendations that 37 
could improve alternatives that would be inconsistent with regional and local plans, goals, and 38 
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policies, which could include alternative refinements and further coordination with the local 1 
jurisdictions.  2 


8 MITIGATION MEASURES 3 


Potential impacts to land use will be controlled through project planning, design, and the 4 
application of required best management practices (BMPs) during construction and operation. 5 
Measures to avoid and minimize potential impacts of the alternatives will be incorporated as 6 
appropriate. Where impacts cannot be avoided or minimized, mitigation measures will be 7 
developed. 8 


The analysis will identify measures that could mitigate direct, indirect or cumulative long term or 9 
construction period land use impacts associated with the project, after considering mitigation 10 
measures presented in other chapters such as transportation; acquisitions, displacements, and 11 
relocations; economics; visual aesthetic impacts; and noise and vibration.  12 


9 PROPOSED FIGURES, MAPS, OR OTHER DATA 13 


Tables:  14 


• Potential Land Use Conversion to Transportation-Related Land Use 15 


• Tables of Land Use Generalized Comprehensive Plan Use by Type within the Area of Effect 16 
and at the jurisdictional level 17 


• Summary Ratings of Station Areas Transit-Oriented Development Potential 18 


Figures: 19 


• Generalized comprehensive plan designations covering areas within the study area 20 


• Maps of existing land uses  21 


10 DOCUMENTATION 22 


A Land Use EIS section will be prepared to address environmental impacts, potential mitigation 23 
measures, and cumulative impacts. A land use appendix with supporting information, as well as 24 
more detailed plan and policy analyses, including an assessment of consistency with specific 25 
local and regional plans and policies, will be included. 26 


11 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 27 


The land use analysts will use GIS maps to display the existing land uses, zoning, and 28 
comprehensive plan designations of the study area, as drawn from the agencies with 29 
jurisdiction. This information will also support and use shared data sources with other analyses 30 
in the EIS such as economics; noise and vibration; social resources, community facilities and 31 
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neighborhoods; historic and archaeological resources; parks and recreational resources; and 1 
environmental justice. 2 
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1 INTRODUCTION  1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts of project-generated noise and vibration for the West Seattle and Ballard 3 
Link Extensions project Environmental Impact Statement (EIS). The Noise and Vibration section 4 
of the EIS will address how the project affects noise- and vibration-sensitive land uses and will 5 
present measures to avoid, minimize, or mitigate potential impacts related to construction and 6 
operation of the completed project.  7 


Noise and vibration analysis is generally performed in four steps: define the existing conditions, 8 
predict future noise and ground-borne vibration levels that will be generated by the project, 9 
identify impacts based on the appropriate criteria, and identify noise and vibration mitigation 10 
measures where required and considered reasonable and feasible according to Sound Transit 11 
and Federal Transit Administration (FTA) policy and state and local codes, where applicable.  12 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 13 


In addition to the relevant regulations considered for all environmental analyses, the following 14 
will also be considered: 15 


2.1 Federal 16 


• FTA Transit Noise and Vibration Impact Assessment (FTA Manual) (2018)Title 23 of the 17 
Code of Federal Regulations (CFR) Part 772, Procedures for Abatement of Highway Traffic 18 
Noise and Construction Noise 19 


2.2 State 20 


• Washington State Department of Transportation (WSDOT) Traffic Noise Analysis and 21 
Abatement Policy and Procedures (2011) 22 


• Maximum Environmental Noise Level, Chapter 173-60, Washington Administrative Code 23 
(WAC),  24 


2.3 Local 25 


• Sound Transit Light Rail Noise Mitigation Policy (Link Noise Mitigation Policy) (2004) 26 
• Seattle Municipal Code (SMC) Chapter 25.08, Noise Control 27 


The FTA criteria found in Transit Noise and Vibration Impact Assessment (2018) (FTA Manual) 28 
will be the primary noise and vibration criteria by which transit-related impacts are identified. 29 
The FTA Manual provides performance standards or thresholds for project elements, including 30 
light rail operations and associated ancillary and support elements, such as park and ride lots 31 
and operations and maintenance facilities. The FTA criteria should be used to consider highway 32 
elements of a transit project if: 33 
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1. FTA is the lead agency, 1 


2. The main purpose of the project is transit-related and not highway-related and 2 
alternatives considered do not include reconstructing or widening an existing highway, 3 
and 4 


3. No federal-aid highway funds are used for the project. 5 


Additional tools are used to predict other transportation noise sources, particularly for traffic 6 
noise. Projected traffic noise levels will be calculated using FHWA’s TNM, version 2.5. The 7 
FHWA traffic noise impact criteria defined in 23 CFR 772, Procedures for Abatement of 8 
Highway Traffic Noise and Construction Noise, and also identified in WSDOT Traffic Noise 9 
Analysis and Abatement Policy and Procedures will be used to evaluate traffic-related noise.  10 


For locations where potential noise or vibration impacts have been identified, mitigation 11 
measures will be considered and reviewed using Sound Transit’s Link Noise Mitigation Policy. 12 
State and local regulations applicable in the analysis of the project are typically applicable for 13 
noise generated by project construction, operations and maintenance facilities, park-and-rides, 14 
traction power sub-stations and other facilities. Noise regulations applicable in the analysis of 15 
these additional noise sources include Chapter 25.08 of the Seattle Municipal Code. 16 


3 DATA NEEDS AND SOURCES 17 


• Federal Highway Administration (FHWA) Traffic Noise Model (TNM), version 2.5 (U.S. 18 
Department of Transportation, 2004) 19 


• Plan and profile drawings of the right-of-way showing the alignment, special track work 20 
(switches), stations, park-and-rides, ancillary facilities, and roadway revisions 21 


• GIS data for land uses adjacent to the corridor—based on public sources of information on 22 
property type, supplemented by field reviews 23 


• Light rail operations plan, including factors such as operating hours, frequencies, and 24 
number of cars running at any given period 25 


• Traffic volumes and speeds for new and modified roadways under existing conditions, for 26 
the Build Alternative and the No Build Alternative, and for project-related changes in traffic 27 
patterns in the vicinity of the stations—to be provided by the traffic analysis 28 


• Geotechnical survey results—to be provided by the geotechnical engineer 29 


• Vehicle speed profile—to be provided by Sound Transit 30 


• Force density level data for the vehicles—based on data for the existing Sound Transit light 31 
rail vehicles  32 


• Soil vibration propagation characteristics—to be measured at test locations adjacent to the 33 
right-of-way  34 
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4 STUDY AREA AND AREA OF EFFECT 1 


The general study area for the noise and vibration analysis is defined in the FTA guidance 2 
manual, by source type. Chapter 4 of the manual contains the screening distances for noise 3 
sources and Chapter 6 contains the screening distances for vibration sources.  The actual study 4 
area will be based on the up to 700 feet on either side of the project alternatives where the 5 
potential for noise or vibration impacts exist based on a review of the proposed operational 6 
schedule, land use, topography, and existing noise levels.  7 


Traffic noise will be evaluated in areas with new or substantially modified roadways that result 8 
from the project. The study area includes noise-sensitive property in areas that could 9 
experience a project-related increase in traffic noise levels as defined by WSDOT. The final 10 
selection of the traffic study area will be based on noise modeling of future conditions. 11 


5 AFFECTED ENVIRONMENT 12 


The project corridor will be inspected for areas where noise and vibration-sensitive uses have 13 
the potential for noise and vibration impacts from  project operation or construction, including 14 
residences, hospitals, and institutional uses such as schools, libraries, and churches. The FTA 15 
guidance manual identifies the land uses that are considered noise or vibration sensitive for this 16 
analysis. Details on the FTA land use type categories are provided in Section 6. Most identified 17 
sensitive land uses will be sensitive to both noise and vibration. The exceptions include outdoor 18 
parks, which may be noise sensitive, depending on usage, but are not vibration sensitive, and 19 
vibration-sensitive equipment (such as MRI), which are not sensitive to airborne noise. 20 


Existing noise levels for potentially affected areas will include field monitoring as well as a 21 
review of other recent studies within the corridor. This effort involves reviewing existing data 22 
from previous studies, including other projects that Sound Transit, WSDOT, and others have 23 
developed in or near the corridor and where noise analyses were conducted. In addition, long-24 
term (approximately 24-hour or longer) and short-term (60 minutes) noise monitoring will be 25 
performed at representative locations along the corridor to establish ambient (background) 26 
conditions.  All noise measurement procedures will comply with the methods defined by the 27 
FTA, FHWA, and the American National Standards Institute (ANSI) S1.13-1983. All noise 28 
measurement equipment will meet the standards for an ANSI Type 1 sound measurement 29 
device and be capable of providing complete statistical analysis of the measured data. 30 
Photographs will be taken of all microphone placements during measurement periods. Local site 31 
characteristics affecting the transmission of noise will also be identified. 32 


The vibration monitoring program will consist of surface vibration propagation testing and short-33 
term ambient vibration measurements at representative locations with a priority given to where 34 
vibration-sensitive properties are proximate to project alternatives. Propagation testing 35 
measures how efficiently vibration travels through the earth and consists of dropping a heavy 36 
weight on to the ground surface and measuring the force imparted into the ground and the 37 
vibration response at sensors at several distances from the weight.  38 


Because existing environmental vibration is usually below human perception, a limited ambient 39 
vibration survey is sufficient even for a Detailed Analysis. Ambient vibration measurements will 40 
be completed at vibration-sensitive buildings such as research laboratories and near existing rail 41 
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lines. Additional limited ambient vibration measurements will be completed during vibration 1 
propagation testing to provide an existing baseline of vibration levels in the area.  2 


Ambient vibration measurements provide an existing baseline of vibration levels in the area. 3 
Additional vibration information and propagation characteristics will be derived using the 4 
measured propagation information from geological data prepared for the project.  5 


6 ENVIRONMENTAL IMPACTS ANALYSIS 6 


The impact analysis will assess the potential direct, indirect, and cumulative noise and vibration 7 
impacts of the project alternatives, including the No Build alternative. The impacts analysis is 8 
divided into long-term operation impacts and short-term construction impacts. 9 


6.1 Direct Impacts 10 


Noise and vibration impacts from the operation and construction of the build alternatives will be 11 
determined through noise and vibration modeling using the methods from the FTA and FHWA.  12 


6.1.1 Operations 13 


Transit Noise 14 


Existing measured noise levels will be used to predict the Ldn and peak-hour Leq for receivers 15 
used in the noise and vibration analysis. The Ldn is a 24-hour energy average noise level used 16 
in determining impacts where nighttime sensitive land use exists, such as residences, hotels 17 
and motels, and hospitals. The peak-hour Leq is used to determine noise impacts for 18 
institutional land use, such as schools, libraries, or churches. All noise levels will be A-weighted 19 
to account for the hearing response of humans and referred to as sound levels in decibels 20 
(dBA).  21 


The criteria in the FTA guidance manual (2018) are founded on well-documented research on 22 
community reaction to noise and are based on changes in noise exposure using a sliding scale. 23 
The amount of change in the overall noise environment that the transit project is allowed to 24 
make is reduced with increasing levels of existing noise. The FTA noise impact criteria group 25 
noise-sensitive land uses into the following three categories: 26 


• Category 1: Tracts of land where quiet is an essential element in their intended purposes. 27 
This category includes lands set aside for serenity and quiet, and such land uses as outdoor 28 
amphitheaters and concert pavilions, as well as National Historic Landmarks with significant 29 
outdoor use. Also included are recording studios and concert halls.  30 


• Category 2: Residences and buildings where people normally sleep. This category includes 31 
residences, hospitals, and hotels where nighttime sensitivity is assumed to be of utmost 32 
importance. 33 


• Category 3: Institutional land uses with primarily daytime and evening use. This category 34 
includes schools, libraries, theaters, and churches where it is important to avoid interference 35 
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with such activities as speech, meditation, and concentration on reading material. Places for 1 
meditation or study associated with cemeteries, monuments, museums, campgrounds, and 2 
recreational facilities can also be considered to be in this category. Certain historical sites 3 
and parks are also included.  4 


The Ldn is used to characterize noise exposure for residential areas (Category 2), and the peak 5 
1-hour Leq is used to evaluate effects from other noise-sensitive land uses such as schools, 6 
libraries, and other noise-sensitive daytime uses (Categories 1 and 3) during project operation. 7 
There are no FTA impact criteria for commercial uses, such as offices, retail, or restaurants. 8 


There are two levels of impact included in the FTA criteria. The interpretations of these two 9 
levels of impact are summarized below: 10 


• Severe: Project-generated noise in this range is likely to cause a high level of community 11 
annoyance. Noise mitigation must be considered for severe impacts unless there are 12 
extenuating circumstances that prevent mitigation. 13 


• Moderate: Project-generated noise in this range is considered to cause impact at the 14 
threshold of measurable annoyance. Mitigation should be considered at this level of impact 15 
based on project specifics and details concerning the affected properties. 16 


The FTA noise impact criteria are shown in Figure 1. The figure shows the existing noise 17 
exposure and the project noise exposure that would result in either a moderate or severe 18 
impact. The future noise exposure, which is not shown in the exhibit, would be the combination 19 
of the existing noise exposure and the additional noise exposure caused by the light rail project. 20 


Noise from light rail operations will be modeled using the methods described in the FTA Manual. 21 
Input to the model will include the following: 22 


• Measured reference noise levels of 79 dBA at 50 feet and 40 MPH on ballast and tie track 23 
for the Link light rail vehicles (based on measurements made in 2017). 24 


• Digital terrain in 5-foot-elevation contour intervals. 25 


• Plan and profile of the light rail alternatives and design options, including the locations of 26 
special track work, such as crossovers, where wheel impacts make a clicking noise. 27 
Measured data from similar switches and crossovers in Sound Transit’s system will be used, 28 
including measurements taken before noise-reducing modifications were provided, as 29 
needed. 30 


• Station locations, park-and-rides, and location of any at-grade gated crossing where warning 31 
bells would be used. 32 


• Proposed maximum speeds along each of the alternatives and design option routes. 33 


• Adjustments based on track type, including ballast and tie, embedded, retained cut, retained 34 
fill, and elevated. 35 


• Light rail operating plan, including the length and number of trains throughout the daytime, 36 
evening, and nighttime hours. 37 







West Seattle and Ballard Link Extensions 


Page 6 | AE 0036-17 | Noise and Vibration Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


  1 


  2 


Figure 1. FTA Noise Impact Criteria 3 


 4 


Wheel squeal is possible on curves with a radius of less than 600 to 1,000 feet depending on 5 
the speed and type of trackway. Wheel squeal is not included in the noise model because 6 
Sound Transit has committed to reducing any potential wheel squeal by installing wayside 7 
lubricators on all curves in noise-sensitive areas with a radius of less than 600 feet, and 8 
preparing all curves for wayside lubricators that have a radius of between 600 to 1,000 feet.  9 


For this analysis, attenuation for the noise-reducing effects of ground coverage will not be 10 
included and front-line receivers will be assumed to have a line-of-sight view of the light rail 11 
route unless the route was in a retained cut below grade, directly shielding the receptor from the 12 
tracks, resulting in a more conservative methodology. This method is consistent with the FTA 13 
Manual. The predicted project-generated noise exposure at each noise-sensitive site will be 14 
compared to the FTA noise impact criteria corresponding to the existing noise exposure and the 15 
current use of each site. This comparison will identify the locations where moderate and severe 16 
noise impacts will be caused by the project and where noise mitigation should be evaluated.  17 
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6.1.2 Traffic Noise 1 


The traffic noise impact criteria against which the project traffic noise levels will be evaluated are 2 
taken from CFR Title 23, Part 772, Procedures for Abatement of Highway Traffic Noise and 3 
Construction Noise. The criterion applicable for residences, churches, schools, recreational 4 
uses, and similar areas is an exterior hourly equivalent sound level (Leq) that approaches or 5 
exceeds 67 dBA. The criterion applicable for other developed lands, such as commercial and 6 
industrial uses, is an exterior Leq that approaches or exceeds 72 dBA. The FHWA states that a 7 
substantial increase in traffic noise levels can also result in a noise impact. Finally, the FHWA 8 
allows the state departments of transportation to define the terms “approach” and “substantial 9 
increase” in their local regulations.  10 


WSDOT is responsible for implementing the FHWA regulations in Washington state. Under 11 
WSDOT policy, a traffic noise impact occurs if projected noise levels approach within 1 dB of 12 
the FHWA criteria; therefore, a residential impact occurs at 66 dBA Leq and a commercial 13 
impact occurs at 71 dBA Leq. WSDOT also considers a 10-dB increase in noise a substantial 14 
increase impact, regardless of the existing noise level. A summary of the FHWA noise 15 
regulations is provided in Table 1. 16 


Vibration 17 


The FTA vibration impact criteria are based on the maximum vibration level as a train passes. 18 
The FTA vibration thresholds do not specifically account for existing vibration because it is very 19 
rare that even substantial volumes of vehicular traffic including trucks and buses would generate 20 
perceptible ground vibration unless there are irregularities in the roadway surface such as 21 
potholes or wide expansion joints. For locations where there are existing trains or transit 22 
vehicles in the corridor, or portions of the corridor, the project will utilize the flowchart in Chapter 23 
6 of the FTA Guidance Manual (2018) to determine the effect of the existing vibration on the 24 
impact assessment. 25 


The FTA Guidance Manual (2018) provides two sets of criteria: one based on the overall 26 
vibration velocity level for use in a General Vibration Impact Assessment and one based on the 27 
maximum vibration level in any 1/3-octave band (the band maximum level) for use with a 28 
Detailed Vibration Assessment. This analysis will apply the Detailed Vibration Assessment 29 
criteria. The thresholds for use with the Detailed Vibration Assessments are shown in Figure 2. 30 
For the Detailed Assessment, the predicted vibration levels in terms of the 1/3 octave band 31 
spectra are compared to the curves shown in Figure 2 to determine whether there is impact and 32 
the frequency range over which vibration mitigation should be evaluated. Predicted impact 33 
occurs when any predicted spectral values exceed the applicable curve.  34 


The FTA interpretation of the curves presented in Figure 2 is given in Table 2. The VC-A 35 
through VC-E curves are used to specify acceptable vibration limits for sensitive equipment 36 
such as electron microscopes. The “Residential (Day)” curve is applied to institutional land uses, 37 
such as churches and schools and the “Residential (Night)” curve is applied to residential land 38 
uses. 39 


 40 
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Table 1. Noise Abatement Criteria (NAC) by Land Use Category 


Activity 
Category 


Activity Criteria in 
hourly Leq (dBA) 


Evaluation 
Location Activity Description 


FHWA 
NAC 


WSDOT 
NAC 


A 57 56 Exterior Lands on which serenity and quiet are of 
extraordinary significance 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 


Ba 67 66 Exterior Residential (single- and multi-family units) 


Ca 67 66 Exterior Active sport areas, amphitheaters, auditoriums, 
campgrounds, cemeteries, day care centers, 
hospitals, libraries, medical facilities, parks, 
picnic areas, places of worship, playgrounds, 
public meeting rooms, public or non-profit 
institutional structures, radio studios, recording 
studios, recreation areas, Section 4(f) sites, 
schools, television studios, trails, and trail 
crossings 


D 52 51 Interior Auditoriums, day-care centers, hospitals, 
libraries, medical facilities, places of worship, 
public meeting rooms, public or non-profit 
institutional structures, radio studios, recording 
studios, schools, and television studios 


Ea 72 71 Exterior Hotels, motels, offices, restaurants/bars, and 
other developed lands, properties, or activities 
not included in Activity Category A to D or F 


F -- -- -- Agriculture, airports, bus yards, emergency 
services, industrial, logging, maintenance 
facilities, manufacturing, mining, rail yards, 
retail facilities, shipyards, utilities (water 
resources, water treatment, electrical), and 
warehousing 


G -- -- -- Undeveloped lands that are not permitted  
a Includes undeveloped lands permitted for this activity category. 
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 1 


Figure 2. FTA Vibration Criteria for Detailed Assessment 2 


  3 
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 1 


Table 2. Vibration Criteria for Detailed Analysis 


Criterion Curve 
Maximum Lv 


(VdB)a Description of Use 


Workshop 90 Distinctly detectable vibration; appropriate to workshops 
and non-sensitive areas 


Office 84 Detectable vibration; appropriate to offices and non-
sensitive areas 


Residential day 78 Barely detectable vibration; adequate for computer 
equipment and low-power optical microscopes (up to 
20X) 


Residential night, 
operating rooms/ 
sensitive hospital 
equipment  


72 Vibration not detectable, but ground-borne noise might 
be audible inside quiet rooms; suitable for medium-
power optical microscopes (100X) and other equipment 
of low sensitivity 


VC-A 66 Adequate for medium- to high-power optical 
microscopes (400X), microbalances, optical balances, 
and similar specialized equipment 


VC-B 60 Adequate for high-power optical microscopes (1,000X) 
and inspection and lithography equipment up to 3 
micron-line widths 


VC-C 54 Appropriate for most lithography and inspection 
equipment to 1 micron detail size 


VC-D 48 Suitable in most instances for the most demanding 
equipment, including electron microscopes operating to 
the limits of their capability 


VC-E 42 The most demanding criterion for extremely vibration-
sensitive equipment 


a As measured in one-third-octave bands of frequency over the frequency range of 8 to 80 Hz. 


 2 


Some buildings, such as concert halls, recording studios, and theaters, can be particularly 3 
sensitive to vibration. Because of their sensitivity, these buildings usually warrant special 4 
attention during the impact assessment. Table 3 gives criteria for acceptable levels of ground-5 
borne vibration and ground-borne noise for various types of special buildings. 6 


 7 
 8 
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Table 3. Ground-borne Vibration and Noise Impact Criteria for Special Buildings 


Type of Building or Rooma 


Ground-borne Vibration 
Impact Levels for Frequent Eventsb 


(VdB re 1 micro-inch/sec) 


Ground-borne Noise 
Impact Levels for Frequent 


Eventsb 
(dB re 20 micro Pascals) 


Concert Halls 65 VdB 25 dBA 


TV Studios 65 VdB 25 dBA 


Recording Studios 65 VdB 25 dBA 


Auditoriums 72 VdB 30 dBA 


Theaters 72 VdB 35 dBA 
a If the building will rarely be occupied when trains are operating, then there is no need to consider 
impact. As an example, consider locating a commuter rail line next to a concert hall; if no commuter 
trains will operate after 7 p.m., then trains would rarely interfere with the use of the hall.  
b “Frequent Events” are defined as more than 70 vibration events per day; most transit projects fall into 
this category.  


 1 
Table 4 presents the ground-borne noise impact criteria for three different land use types. 2 
Category 1 land uses are buildings where low ambient vibrations are essential for interior 3 
operations, such as laboratories. These spaces are generally not sensitive to ground-borne 4 
noise and therefore no ground-borne noise criteria is applicable to these spaces. Limits for 5 
spaces particularly sensitive to ground-borne noise are covered in Table 3. 6 


Table 4. Ground-borne Noise Impact Criteria for Frequent Events 


Land Use Category 


Ground-borne Noise 
Impact for Frequent Eventsa 


(dB re 20 micro-Pascals) 


Category 1: Buildings where low ambient 
vibration is essential for interior operations 


N/Ab 


Category 2: Residences and buildings 
where people normally sleep 


35 dBA 


Category 3: Institutional land uses with 
primarily daytime use 


40 dBA 


a “Frequent Events” are defined as more than 70 vibration events of the same source per day; most rapid 
transit projects fall into this category. 
 
b N/A = not applicable. Vibration-sensitive equipment is generally not sensitive to ground-borne noise. 


6.2 Park-and-Rides, Maintenance Facilities, and Ancillary Facilities  7 


Noise related to fixed facilities, such as noise from transit operations within park-and-rides and 8 
noise from other project-related ancillary facilities such as power stations, is evaluated using 9 
both the FTA criteria and the local noise control ordinance, as applicable. Applicable local noise 10 
ordinances include the WAC and SMC Chapter 25.08, Noise Control. In addition, noise related 11 
to project construction will also be governed by the SMC. Most local jurisdictions have adopted 12 
the WAC noise regulations or have more stringent regulations. WAC noise regulations also 13 
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apply when no local regulations exist. In addition, noise related to project construction will also 1 
be governed by the local jurisdictions or the WAC, depending on where the construction is 2 
taking place and which criteria are most stringent. 3 


6.3 Washington State Noise Control Ordinance 4 


The WAC noise regulations are taken from Chapter 173-60, WAC, Maximum Environmental 5 
Noise Levels, 2000 (WAC, 2000). This noise control ordinance provides three different 6 
Environmental Designations for Noise Abatement (EDNA) based on land use, which can be 7 
summarized as residential, commercial and industrial for the purpose of this study. The 8 
ordinance is then written to define the maximum allowable noise level from one EDNA to 9 
another EDNA. For example, the noise caused by an industrial use, like the proposed project, 10 
must be less than 60 dBA at the closest residential property line, 65 dBA at the closest 11 
commercial use and 70 dBA at the closest industrial use. Table 5 provides the property line 12 
noise standards provided in the WAC. 13 


Table 5. Washington State Noise Control Regulation 


Source of Noise 


Maximum Allowable Sound Level (dBAa) 


Residential 
Receiver 


Commercial 
Receiver Industrial Receiver 


Residential 55 57 60 


Commercial 57 60 65 


Industrial 60 65 70 
a Between 10:00 p.m. and 7:00 a.m., the levels given above are reduced by 10 dBA for 
residential receiving property. 


 14 


In addition to the property-line noise standards listed in Table 5, there are exemptions for short-15 
term noise exceedance, including those outlined in Table 6, that are based on the minutes per 16 
hour that the noise limit is exceeded.  17 


Table 6. Washington State Exemptions for Short-Term Noise Exceedances 


Minutes Per Hour Ln Value 
Adjustment to Maximum 


Sound Level 


15 L25 +5 dBA 


5 L8.3 +10 dBA 


1.5 L1.5 +15 dBA 


6.4 Seattle Noise Ordinance  18 


The Seattle Municipal Code noise regulations are taken from Chapter 25.08, Noise Control. This 19 
noise control ordinance provides three different land use districts, defined by the receptor’s land 20 
use zone in accordance with the City of Seattle Land Use Code, Title 23:  21 
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• Residential District – includes all residential and NC1 zones   1 


• Commercial District – includes NC2, NC3, SM, SM-SLU, SM-D, SM-NR, C1, C2, DOC1, 2 
DOC2, DRC, DMC, PSM, IDM, DH1, DH2, PNM, and IB zones  3 


• Industrial District – includes IG1, IG2, and IC zones  4 


The ordinance defines maximum allowable exterior sound levels between properties based on 5 
the noise district of the source and receiving properties. For example, noise generated within an 6 
industrial noise district must be less than 60 dBA at any residential district property line, 65 dBA 7 
at commercial, and 70 dBA at any industrial. Table 7 provides property line sound level limits 8 
defined in the Seattle Noise Ordinance.   9 


Table 7. Seattle Municipal Code  10 


District of Sound 
Source 


Exterior Sound Level Limits (dBA, Leqa/Lmax) 


District of Receiving Property 


Residential Commercial Industrial 


Residential 55 / 70 57 / 72 60 / 75 


Commercial 57 / 72 60 / 75 65 / 80 


Industrial 60 / 75 65 / 80 70 / 85 
a Measurements for compliance should be at least 1 minute for constant sounds and at least 1 


hour for non-continuous sounds. 


The Seattle Noise Ordinance provides modifications to the exterior sound level limits outlined in 11 
Table 5, based on the time of day the source is active and quality of the sound generated: 12 


• Between the hours of 10 p.m. and 7 a.m. during weekdays, and between 10 p.m. and 9 a.m. 13 
on weekends and legal holidays, the exterior sound level limits are reduced by 10 dBA 14 
where the receiving property lies within a residential noise district. 15 


• For any sound sources that carry a pure tone component, the exterior sound level limits are 16 
reduced by 5 dBA. Electrical substations are exempt from this modification. 17 


6.5 Construction 18 


A general assessment of construction noise and vibration levels will be performed as described 19 
in Chapter 7, Noise and Vibration during Construction, of the FTA Manual. The city of Seattle 20 
has general exemptions for construction during daytime hours of 7:00 a.m. to 10:00 p.m, and 21 
has adopted the WAC code for noise control. Therefore, the construction noise level criteria will 22 
be taken from Maximum Environmental Noise Levels, WAC Chapter 173-60, as this is the most 23 
stringent noise control ordinance for construction activities. Vibration will be evaluated using the 24 
FTA recommended limits for construction vibration. 25 


The project alternatives and areas surrounding construction staging areas and stations will be 26 
investigated for noise- and vibration-sensitive land uses. Potential noise and vibration levels 27 
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from commonly used construction equipment will be predicted and compared to local 1 
regulations, ordinances, and guidelines governing construction noise and vibration. The noise 2 
and vibration prediction methods will follow the general assessment methods for construction 3 
analysis given in the FTA Manual with noise metrics that can be used to compare with the WAC 4 
noise control ordinance. The potential noise and vibration impacts will be identified based on 5 
local regulations, ordinances, and FTA guidelines.  6 


Existing noise and vibration levels will be characterized at potentially sensitive receivers, or at 7 
representative receivers along the alignment, to provide a point of comparison with the noise 8 
and vibration levels that may be experienced during construction.  9 


6.5.1 Noise 10 


Construction noise is exempt from the WAC noise limits, except at residential land uses during 11 
nighttime hours (10 p.m. to 7 a.m.). If construction is performed during nighttime hours, the 12 
contractor must still meet the WAC noise level requirements presented in Tables 5 and 6 or 13 
obtain a noise variance from the governing jurisdiction. Additional allowances are provided in 14 
the Seattle Noise Ordinance for construction activities, raising the permissible levels shown in 15 
Table 7 by 25 dB for construction equipment, changing the daytime limits are enforced between 16 
7 a.m. and 10 p.m. on weekdays and 9 a.m. and 10 p.m. on weekends and legal holidays. 17 
Maximum permissible sound levels for haul trucks on public roadways are limited to 86 dBA for 18 
speeds of 35 miles per hour (mph) or less, and 90 dBA for speeds over 35 mph when measured 19 
at 50 feet (Chapter 173-62, WAC). These allowed sound level limits during construction are 20 
summarized in Table 8. 21 


Table 8. Seattle Municipal Code  22 


District of Sound 
Source 


Hourly Sound Level Limits for Construction Sites (dBA, Leqa/Lmax) 


District of Receiving Property 


Residential Commercial Industrial 


Residential 80 / 95 82 / 97 85 / 100 


Commercial 82 / 97 85 / 100 90 / 105 


Industrial 85 / 100 90 / 105 95 / 110 
a Measurements for compliance should be at least 1 minute for constant sounds and at least 1 


hour for non-continuous sounds. 


Sounds created by backup alarms are exempt, except between 10 p.m. and 7 a.m. when “beep-23 
beep” backup alarms are essentially prohibited by the WAC in urban areas and would be 24 
replaced with smart back-up alarms, which automatically adjust the alarm level based on the 25 
background level or switch off back-up alarms and replace with spotters. This criterion is 26 
included because, just like noise from construction activities, noise from backup beepers would 27 
exceed the WAC nighttime criteria, even with the allowable exceedance, at large distances from 28 
the construction site. 29 


Sound emissions in excess of the Seattle Noise Ordinance require a noise variance from the 30 
City of Seattle. 31 
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6.5.2 Vibration  1 


Construction vibration will be analyzed for both potential damage to structures and annoyance. 2 
For potential vibration effects during construction, the FTA’s recommendation on vibration levels 3 
is used because there are no state, county, or city vibration regulations.  4 


The parameter normally used to assess potential construction vibration effects to structures is 5 
the peak particle velocity (PPV), which is the maximum velocity recorded during a particular 6 
event, such as from a jack-hammer. The FTA’s recommended limits for construction vibration 7 
for four building categories are: 8 


• Reinforce concrete, steel, or timber: 0.5 inches per second (in./sec) PPV 9 
• Engineered concrete and masonry: 0.3 in./sec PPV 10 
• Nonengineered timber and masonry buildings: 0.2 in./sec PPV 11 
• Buildings extremely susceptible to vibration damage: 0.12 in./sec PPV 12 


Annoyance from ground-borne noise and vibration is generally not an issue because of the 13 
short-term duration of most construction activities. However, potential annoyance or interference 14 
with sensitive activities from ground-borne noise and vibration due to construction will be 15 
evaluated generally applying the criteria for operations in Tables 3, 4, and 5. Ground-borne 16 
noise and vibration from tunnel muck and support trains shall meet the FTA criteria for 17 
operations. The type of land use, nature of construction activities, time of day and period of 18 
exposure (short term vs. long term) for other construction ground-borne noise and vibration will 19 
also be considered in the impact analysis.  20 


6.6 Indirect Impacts 21 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 22 
time or a farther distance but are still reasonably foreseeable. Typical project sources for noise 23 
or vibration will be addressed through the direct long-term or construction impacts analysis, but 24 
the indirect impact assessment will consider a qualitative assessment of station area transit-25 
oriented developments or street/transit system improvements that others may undertake in 26 
support of the light rail project. 27 


6.7 Cumulative Impacts 28 


For noise, the long-term impact analysis is already cumulative in nature because it considers 29 
the existing noise levels when determining the noise impact threshold for each receiver. This 30 
approach takes into account the noise from existing surrounding facilities, such as highways or 31 
local streets. The development of future projects, including future transportation facilities or 32 
services independent of the proposed light rail project, would have the potential to alter 33 
cumulative noise levels. As a result, the noise analysis will examine area trends as it related to 34 
noise and other potential projects occurring in the vicinity of the proposed project to qualitatively 35 
evaluate the potential for cumulative long-term noise impacts.  36 


Cumulative construction noise impacts could also occur if the light rail project and other 37 
construction projects occur at the same time. A qualitative analysis will address other projects 38 
that could result in cumulative construction noise impacts.  39 
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For vibration, if existing vibration levels are negligible, cumulative impacts are expected to be 1 
represented by the direct impact of light rail project operation. There are likely few opportunities 2 
for other projects or activities to result in a cumulative vibration effects. However, the analysis 3 
will qualitatively discuss and evaluate the possibility of cumulative impacts. 4 


7 MITIGATION MEASURES 5 


Potential impacts to resources due to noise will be controlled through project planning, design, 6 
and the application of required best management practices (BMPs) during construction and 7 
operation. Measures to avoid and minimize potential impacts of the alternatives will be 8 
incorporated as appropriate. Where impacts cannot be avoided or minimized, mitigation 9 
measures will be developed. 10 


In 2004, the Sound Transit Board adopted the Sound Transit Noise Mitigation Policy, (Motion 11 
M2004-08). This policy was designed to provide guidance on the analysis and mitigation of 12 
noise impacts associated with Link light rail projects. Mitigation measures to address noise and 13 
vibration impacts from light rail construction and operations will follow Sound Transit mitigation 14 
policy. General specifications for each of the recommended operational mitigation measures will 15 
be presented and the resulting reduction in noise or vibration levels will be predicted. Mitigation 16 
measures at the source will be the preferred means of mitigation. After the implementation of 17 
source treatment measures, the use of path measures (between the source and receiver), such 18 
as noise walls, will be the preferred method of mitigating noise impacts. Receiver mitigation will 19 
be the final method implemented. Under the Sound Transit Link Noise Mitigation Policy, 20 
mitigation measures will be considered for all noise or vibration impacts. 21 


It is also important to note that during final design, all impacts and mitigation measures will be 22 
reviewed to verify predictions. If at that time it is discovered that mitigation can be achieved by a 23 
less costly means or that the noise impact would not occur even without mitigation, then the 24 
mitigation measure may be modified or eliminated. 25 


Sound Transit has employed several operational measures to minimize noise and vibration 26 
levels. The analysis will list the measures that Sound Transit already practices as part of the 27 
project.  28 


Some mitigation measures for vibration can affect the noise generated by the light rail vehicles 29 
operating on an at-grade track or aerial structure. Therefore, the recommendations for vibration 30 
mitigation will be coordinated with the noise analysis so that such effects can either be avoided 31 
or accounted for. 32 


Mitigation measures for addressing potential noise and vibration impacts from project 33 
construction will also be described. 34 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 35 


The EIS section will include maps indicating the affected noise and vibration-sensitive receivers 36 
and the locations where recommended mitigation measures will be provided. 37 
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9 DOCUMENTATION 1 


For this resource, the following documentation will be developed: 2 


• EIS Noise and Vibration section. 3 


• Noise and Vibration Technical Report: The report will include tables and maps of noise and 4 
vibration-sensitive receivers identified by description, alignment, and civil station number. 5 
The tables will provide predicted noise and vibration levels from the project, indicate levels 6 
of impacts, recommend mitigation for each affected receiver, and show predicted noise and 7 
vibration levels after mitigation. 8 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 9 


Data gathered on noise and vibration will be used in the following analyses: 10 


• Section 4(f)  11 
• Section 6(f) and Recreation and Conservation Office (RCO) 12 
• Historic and Archaeological Resources  13 
• Park and Recreational Resources  14 
• Environmental Justice  15 
• Land Use 16 
• Social, Community, and Neighborhoods  17 
• Ecosystem Resources  18 


11 REFERENCES 19 


Federal Transit Administration (FTA). 2018. Transit Noise and Vibration Impact Assessment 20 
Manual (FTA Manual). FTA Report No. 0123. Office of Planning and Environment. September 21 
2018. 22 


Sound Transit. 2004. Sound Transit Light Rail Noise Mitigation Policy. Motion 2004‐08.  23 


WSDOT. 2011. Traffic Noise Analysis and Abatement Policy and Procedures. 24 


Federal Highway Administration (FHWA) Traffic Noise Model (TNM), version 2.5 (U.S. 25 
Department of Transportation, 2004) 26 


Title 23 of the Code of Federal Regulations (CFR) Part 772, Procedures for Abatement of 27 
Highway Traffic Noise and Construction Noise 28 
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1 INTRODUCTION 1 


This Park and Recreational Resources Technical Analysis Methodology memorandum details 2 
the methods for completing the Park and Recreational Resources element of the West Seattle 3 
to Ballard Link Extension project Environmental Impact Statement (EIS). For the purposes of 4 
this analysis, park and recreational resources will be defined to include the following facilities: 5 


• Federal, state, King County, Port of Seattle, and City of Seattle parks, playgrounds, 6 
recreation centers, and other public recreation facilities, such as golf courses and pools 7 


• Designated public open spaces, greenbelts, and street open space corridors 8 


• Recreational trails 9 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 10 


Regulations, plans, and policies that will be followed for this resource include the following: 11 


• Section 4(f) of the U.S. Department of Transportation Act of 1966 (23 Code of Federal 12 
Regulations [CFR] 774) 13 


• Federal Highway Administration Section 4(f) Policy Paper, 2012  14 


• Section 6(f) of the 1965 Land and Water Conservation Fund Act (36 CFR 59) 15 


• Washington State Recreation and Conservation Office (RCO) Grant Manual 16 


• City of Seattle Council Bill Number 111606, Ordinance Number 118477 17 


Comprehensive plans, park plans, or equivalent planning policy/documents for local jurisdictions 18 
including: 19 


• King County Comprehensive Plan, Parks, Open Space and Cultural Resources Element 20 
(King County, 2017)  21 


• King County Open Space Plan: Parks, Trails and Natural Areas (King County, 2016)  22 


• City of Seattle Comprehensive Plan, Parks and Open Space Element (City of Seattle, 23 
2017a)  24 


• City of Seattle Parks and Open Space Plan (City of Seattle, 2017b)  25 
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3 DATA NEEDS AND SOURCES 1 


Data will be collected from the City of Seattle; the Port of Seattle; King County; Washington 2 
State Parks; the National Park Service; and RCO. The following information will be collected for 3 
each resource, as available: 4 


• Name and owner 5 
• Mapped boundaries 6 
• Site acreages  7 
• Amenities 8 
• Physical layout of the facilities (location of specific uses and activities) 9 
• Resource type and function  10 
• Level of use of the facility 11 
• Primary facility users 12 
• Unique features, characteristics, or values of the facility 13 
• Access to the site 14 
• Funding sources for purchase of the site or development of the facilities  15 
• GIS parks and recreation maps from local jurisdictions and from County assessor’s data 16 
• GIS trails mapping 17 


In addition to this site-specific information, current park and trail plans will be collected and re-18 
viewed to identify plans for proposed new park development or existing facility expansions or 19 
improvements. 20 


The initial data collection task will be supplemented by a site reconnaissance of each facility to 21 
field-confirm the data collected and to photograph relevant features, and follow-up discussions 22 
with Seattle Parks and Recreation staff to collect additional pertinent information. 23 


The analysis will also use conceptual design and construction plans for the proposed 24 
alternatives necessary to define the project footprint, construction area and possible proximity 25 
effects. 26 


The project team will coordinate with other environmental impacts analyses conducted for the 27 
EIS.  The Parks and Recreation section in the EIS will include information from Acquisitions, 28 
Displacements and Relocations; Visual Resources; Noise and Vibration; Land Use; 29 
Transportation, Ecosystems, and Section 4(f)/6(f)/RCO, to develop the analysis of potential 30 
impacts. 31 


4 STUDY AREA AND AREA OF EFFECT  32 


The primary study area will include the areas within the ownership boundaries of existing and 33 
planned parks, recreation sites, dedicated open space areas, and adjacent public rights-of-way 34 
used for access to these facilities within 250 feet (about one block) of the project footprint and 35 
area used for construction and 0.5 mile from each station. It is possible that parks and 36 
recreation resources outside of the study area may experience effects, and these factors would 37 
be considered in the Parks and Recreation section based on the findings for other topic areas 38 
such as transportation, land use, noise and vibration, visual resources, or ecosystems.  39 
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5 AFFECTED ENVIRONMENT 1 


The Affected Environment section of the EIS will summarize the inventory information, including 2 
mapping, limited narrative discussion of the resource, and tables describing the characteristics 3 
of each of the parks and recreation facilities identified in the study area. Proposed or planned 4 
parks or recreational facilities will be described if specific locations are identified in a 5 
jurisdiction’s or agency’s park or recreation plan, or if a specific property has been purchased for 6 
park or recreational development. Aspects of recreation areas that will be described include the 7 
nearest WSBLE segment and station(s), the size of the site, recreational facilities and uses, 8 
location of recreational uses within the site, access locations for the site, and any unique 9 
characteristics of the site that enhance its use or experience as a recreational site.  The 10 
Affected Environment discussion will also note funding sources for resources if they include 11 
restrictions on conversion such as Land and Water Conservation Fund (6(f)), RCO, and 12 
Forward Thrust. Forward Thrust was a King County works program which financed capital 13 
improvements in King County, including purchase, creation, and improvement of parks. Section 14 
4(f), 6(f) and RCO considerations will be discussed in a separate section. Cross-references will 15 
be made as necessary to the Section 4(f), Section 6(f) and RCO Evaluation. 16 


6 ENVIRONMENTAL IMPACTS ANALYSIS 17 


The impact analysis will assess the potential direct, indirect, and cumulative parks and 18 
recreation impacts of the project alternatives, including the No Build alternative. The impacts 19 
analysis is divided into long-term operation impacts and short-term construction impacts. The 20 
impacts analysis for the Parks and Recreation section will evaluate all aspects of the project that 21 
will likely affect the use or enjoyment of existing and planned parks and recreation resources.  22 
Impact information will describe any impacts to parklands that are sufficiently adverse to 23 
possibly be considered significant and may be presented in a table.   24 


6.1 Direct Impacts 25 


Direct impacts are primarily where the project footprint, construction or operation impacts parks 26 
and recreation resources, including the resource’s features, access or functions.  Direct impacts 27 
will be characterized by long term impacts, which include permanent changes to the resources 28 
resulting from the development of the light rail project or its operations, and temporary 29 
construction impacts.   30 


Long term direct impacts would include any parks and recreation land permanently converted to 31 
project use, and changes to the amenities, activities and experiences for the resource, such as 32 
from changes in noise levels, visual conditions, parking, or access.  Construction or temporary 33 
effects would include potential short-term effects to park or recreational properties, such as 34 
construction easements, construction staging areas, access, or other construction vicinity 35 
effects that may physically alter the resources or impact their functions.   36 


If the alternatives would impact a park, park boulevard, or open space owned by the City of 37 
Seattle, the parks analysis will determine if there is a reasonable and practical alternative as 38 
specified in Ordinance Number 118477. 39 
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6.2 Indirect Impacts 1 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 2 
time or farther distance but are still reasonably foreseeable. Examples of such impacts include 3 
changes in surrounding land uses and resulting increases in noise, air pollution, or visual quality 4 
that could substantially diminish or affect the specific park or recreational facility, their access or 5 
character. Benefits to parks and recreational resources could also occur if the project would 6 
provide better access to these resources. The indirect impacts analysis will consider the indirect 7 
impact findings from other environmental topic areas of the EIS. 8 


6.3 Cumulative Impacts  9 


This analysis will review potential cumulative effects on parks and recreation resources resulting 10 
from other past, present or reasonably foreseeable future actions that could impact the 11 
resources, either directly or indirectly.  This could include other transportation projects or other 12 
planned developments or land use changes occurring in the area.  The list of cumulative 13 
projects will be included as an appendix to the EIS. 14 


7 SECTION 4(F) AND SECTION 6(F)/RCO EVALUATIONS 15 


Potential Section 4(f) and Section 6(f)/RCO impacts may be discussed in a separate 4(f) and/or 16 
6(f)/RCO evaluation or included in this chapter, depending on the extent of the effects and 17 
agreed document format with the federal lead agency. If a separate Section 4(f) and/or Section 18 
6(f)/RCO section is prepared, the parks chapter may include cross-references to them, briefly 19 
note any potential impacts subject to further evaluation under Section 4(f) or Section 6(f)/RCO 20 
or include a brief summary of the Section 4(f) and/or Section 6(f)/RCO evaluation.  21 


8 MITIGATION MEASURES 22 


Potential impacts to parks and recreation resources will be controlled through project planning, 23 
design, and the application of required best management practices (BMPs) during construction 24 
and operation. Measures to avoid and minimize potential impacts of the alternatives will be 25 
incorporated as appropriate. Where impacts cannot be avoided or minimized, mitigation 26 
measures will be developed.  27 


Potential mitigation measures will be developed in conjunction with the owner of the resource 28 
and could include replacement park or recreational property, replacement or new park or 29 
recreational facilities, financial compensation, or measures identified for resources in other EIS 30 
sections (e.g. visual and aesthetics, air quality, ecosystems, noise and vibration, and 31 
transportation).  32 


As identified in Ordinance Number 118477, if City of Seattle owned park and recreation property 33 
would be impacted, mitigation would include the City receiving exchange land or a facility of 34 
equivalent or better size, value, location and usefulness in the vicinity, serving the same 35 
community and the same park purposes. 36 
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9 PROPOSED FIGURES, MAPS, OR OTHER DATA 1 


The Park and Recreational Resources section will include maps showing existing and planned 2 
park, open space, and recreational resources in the study area. The maps will also show the 3 
alternatives and will identify temporary and permanent impact areas. 4 


10 DOCUMENTATION 5 


A Park and Recreational Resources EIS section will be prepared. An appendix with supporting 6 
information will be included, as necessary.  7 


11 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 8 


Data gathered on park features, funding, and description of park impacts will be used in the 9 
Section 4(f) and Section 6(f)/RCO evaluations. Information on potential park impacts will also be 10 
used to inform development of the Environmental Justice, Social Resources, Community 11 
Facilities, and Neighborhoods, Noise and Vibration, and Visual sections. 12 


12 REFERENCES 13 


City of Seattle. 2017a. City of Seattle Comprehensive Plan. Adopted 2016, Amended August 14 
2017.  15 


City of Seattle. 2017b. City of Seattle Parks and Open Space Plan. Final Plan. August 2017.  16 


Federal Highway Administration. 2012. Section 4(f) Policy Paper. Available at: 17 
http://environment.fhwa.dot.gov/4f/4fpolicy.asp. July 20, 2012.  18 


King County. 2016. King County Open Space Plan: Parks, Trails and Natural Areas 2016 19 
Update. Final. Department of Natural Resources and Parks, Parks and Recreation Division. 20 
Available at: 21 
https://www.dropbox.com/s/2m9qtcdfrl3yneu/King%20County%20Open%20Space%20Plan%2022 
2016%20Update_Full.pdf?dl=0. Adopted June 2016.  23 


King County. 2017. King County Comprehensive Plan. Available at: 24 
https://www.kingcounty.gov/depts/executive/performance-strategy-budget/regional-25 
planning/king-county-comprehensive-plan/2016Adopted.aspx. Adopted 2016, amended 26 
December 2017.  27 


Washington State Recreation and Conservation Office (RCO). Various dates. Grant manuals. 28 
Available at: http://www.rco.wa.gov/doc_pages/manuals_by_number.shtml. 29 
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1 INTRODUCTION 1 


This public services technical analysis methodology memo briefly describes the methods that 2 
will be used to prepare the Public Services section for the West Seattle and Ballard Link 3 
Extensions project Environmental Impact Statement (EIS).  4 


The Public Services section will identify and document potentially significant impacts of the 5 
proposed project alternatives on schools, solid waste service, hospitals, and emergency 6 
services of police, fire, and medical emergency response. 7 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 8 


There are no specific regulations guiding the methodology for the public services analysis.  9 


3 DATA NEEDS AND SOURCES 10 


Agencies, groups, and individuals will be contacted for information on project area public 11 
services as well as recent crime statistics as available. Sources of information include the 12 
following: 13 


• City of Seattle fire and police departments, the Washington State Patrol, and the King 14 
County Sheriff’s Office 15 


• City of Seattle planning and/or neighborhood departments and housing and human services 16 
departments 17 


• Seattle Public Utilities Garbage Division office, landfill, and transfer station staff; [list relevant 18 
jurisdiction] Solid Waste Services, and representatives of commercial and residential solid 19 
waste haulers (e.g., U.S. Disposal and Seattle Disposal/Northwest Waste Industries) 20 


• Representatives of study area hospitals and health care facilities in Seattle 21 


• Seattle Public Schools 22 


• Project analysis for the transportation, acquisitions and relocations, energy, noise and 23 
vibration, social and community facilities, utilities, and land use disciplines. 24 


4 MAPPING 25 


Geographic information system (GIS) data layers using information compiled from study area 26 
jurisdictions will be used to map facilities that are within the study area. Facilities to be mapped 27 
include: 28 


• Federal facilities and state and local court buildings 29 
• School district properties and schools 30 
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• Private schools 1 
• School district bus routes 2 
• School district walking/biking routes 3 
• Community colleges and universities 4 
• City of Seattle and King County emergency operations centers 5 
• Fire stations 6 
• Hospital locations 7 
• Primary police precincts and stations  8 
• Sanitary landfill and transfer station locations 9 
• Other government facilities such as post offices and detention centers 10 


5 USE OF EXISTING DOCUMENTATION AND INFORMATION 11 


Existing documentation and information, including those listed below, will be used to help 12 
prepare the Public Services section. In a number of cases, data may only be available only at 13 
the city or county boundaries or by service districts, rather than only within the project’s study 14 
area.  Anticipated documents to be reviewed:  15 


• Local comprehensive and neighborhood plans (in coordination with Land Use and Social 16 
Impacts technical analysis efforts) 17 


• Strategic plans, master plans and capital facility plans for local public school districts, 18 
colleges and universities and other public educational facilities. This would include a listing 19 
of their facilities and adopted plans such as safe routes to schools 20 


• Hospital and health care facility master plans 21 


• Other environmental documentation (e.g., EIS, Environmental Assessment [EA], and SEPA 22 
checklists) for recently proposed or completed projects along or near the proposed project 23 
alternatives 24 


• A summary of annual crime statistics according to the National Uniform Crime Reporting 25 
Program, by project segment and existing Park-and-Ride and transit centers, supplemented 26 
by crime statistics from local police precincts within the study area. 27 


6 FIELD RECONNAISSANCE 28 


After examining maps, collecting and reviewing existing data sources, and contacting local 29 
agencies and other individuals, the analysts will conduct field visits within the study area to 30 
identify and confirm public services facilities that might be affected temporarily during 31 
construction or permanently by the project. The list of potentially affected properties is being 32 
developed as part of the analysis of acquisitions and displacements. 33 


7 STUDY AREA AND AREA OF EFFECT 34 


The study area will be the area 0.5 mile from the project footprint and area used for 35 
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construction. The area of effect may vary depending on the type of public services involved and 1 
on other impacts but is typically within or immediately adjacent to the project alternatives’ 2 
footprint.   3 


8 AFFECTED ENVIRONMENT 4 


The EIS will map and describe the public service providers, indicate the type of service for each 5 
provider, its approximate service areas, and the primary characteristics or activities performed 6 
within the study area. 7 


9 ENVIRONMENTAL IMPACTS ANALYSIS 8 


The analysis will assess the potential direct, indirect, and cumulative public service impacts of 9 
the Project alternatives, including the No Build alternative. The impacts analysis is divided into 10 
long-term operation impacts and short-term construction impacts. Factors evaluated for public 11 
services and safety include the following:  12 
 13 
• Medical, police, and fire protection access and emergency response times 14 


• Solid waste pick-up and disposal (e.g. substantially delaying or altering pick up or routes), 15 
especially during construction 16 


• School bus and walk/bike routes  17 


• Effects such as displacement or change in access to other government facilities such as 18 
postal service and detention centers 19 


• Demand for public services 20 


The EIS will also provide a qualitative assessment of safety and security trends. As applicable, 21 
the assessment will include potential safety and security concerns related to crime rates for the 22 
existing area and population, and the extent of serious crimes by type. Locations of facilities 23 
with unique security concerns, such as government buildings and large public gathering spaces, 24 
will be identified.   25 


Other environmental conditions identified through parallel project technical analyses and reports 26 
(e.g., Utilities, Transportation; Energy; and Acquisitions, Displacements, and Relocations) will 27 
also be used to analyze potential impacts to public services.  28 


9.1 Direct Impacts 29 


The assessment of potential direct impacts during construction and operation will focus primarily 30 
on where the development of the project will alter properties or facilities related to the provision 31 
of public services, or where the project would alter safety conditions.  This analysis would also 32 
identify locations where project alternatives would physically or functionally modify access to 33 
public facilities, such as schools and other community facilities, or routes used for the delivery of 34 
medical, fire, and police emergency services, solid waste pickup and disposal, and postal 35 
delivery.  The analysis will also include an assessment of safety and security issues and 36 
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operating procedures during construction and operation for the light rail alternatives, which 1 
includes safety and security in the station areas, along the alignment, in and around park-and-2 
ride facilities, and for passengers at the stations and on the trains.  The analysis will identify 3 
whether there would be a notable change in demand for services as a result of the project. 4 
Measures to minimize security issues will be identified. Finally, the analysis will also examine 5 
areas where the EIS transportation analysis indicates the potential for substantial delay or 6 
congestion on major public service or emergency response routes because of increased traffic 7 
due to the project.  8 


9.2 Indirect Impacts 9 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 10 
time or farther distance from the project, but which are still reasonably foreseeable. The 11 
discussion of indirect impacts will be qualitative. For example, many of the areas where station 12 
alternatives are proposed already have local plans encouraging higher density mixed use 13 
development than currently exists. Local jurisdictions may choose to alter zoning or create 14 
opportunities for increased density within station areas, which would result in an increased need 15 
for public services. 16 


9.3 Cumulative Impacts 17 


Cumulative impacts to public services will be identified in qualitative form, based on a review of 18 
past, present, and reasonably foreseeable future projects in the area. The analysis will review 19 
available transportation information to qualitatively assess if future actions, in combination with 20 
the project, have the potential to result in additional impacts to public services or public safety. 21 


10 MITIGATION MEASURES 22 


Potential impacts to public services will be controlled through project planning, design, and the 23 
application of required best management practices (BMPs) during construction and operation. 24 
Measures to avoid and minimize potential impacts of the alternatives will be incorporated as 25 
appropriate. Where impacts cannot be avoided or minimized, mitigation measures will be 26 
developed. 27 


After analyzing potential impacts, the Public Services analyst will work with the project team and 28 
service providers to identify measures to minimize or mitigate direct and indirect impacts on 29 
affected public services. Measures to minimize security issues will be described and will comply 30 
with all federal, state, and local regulations through project planning, design, and the application 31 
of existing systems, procedures, and BMPs. The EIS analysis will list these features included as 32 
part of the project, followed by a listing of any potential mitigation measures to address impacts 33 
that may not be addressed through existing best practices alone.   34 


11 PROPOSED FIGURES, MAPS, OR OTHER DATA 35 


Maps of the build alternatives with public facility locations will be included in the EIS section. 36 
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12 DOCUMENTATION 1 


A Public Services EIS section will be prepared. An EIS appendix or technical memo 2 
summarizing detailed data may also be prepared if needed. 3 


13 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 4 


Data gathered for public services that help low-income or minority populations, or serve a 5 
particular component of the community, may be used by the Social or Environmental Justice 6 
sections.  7 


14 REFERENCES  8 


None. 9 
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1 INTRODUCTION 1 


This Section 4(f) Evaluation Technical Analysis Methodology memorandum describes the 2 
methods that will be used to prepare the Section 4(f) evaluation for the West Seattle and Ballard 3 
Link Extensions project Environmental Impact Statement (EIS).  4 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 5 


In addition to general National Environmental Policy Act (NEPA) regulations, guidelines, and 6 
policies applicable to all EIS chapters, the Section 4(f) chapter will comply with the following 7 
requirements:  8 


The purpose of 23 Code of Federal Regulations (CFR) 774 is to implement 23 United States 9 
Code (U.S.C.) 138 and 49 U.S.C. 303, which were originally enacted as Section 4(f) of the 10 
Department of Transportation Act of 1966 and are still commonly referred to as “Section 4(f).” 11 
The regulation states that U.S. Department of Transportation (USDOT) agencies, including the 12 
Federal Transit Administration (FTA) and the Federal Highway Administration (FHWA), may not 13 
approve the use of: 14 


… a significant publicly-owned park, recreation area or wildlife and waterfowl 15 
refuge or any significant historic site, unless there is no feasible and prudent 16 
alternative to the use of land from the property and the action includes all 17 
possible planning to minimize harm to the property resulting from the use. 18 


In accordance with 23 CFR 774.13, there are exceptions to this requirement for historic 19 
transportation facilities in certain circumstances; archeological sites that are on or eligible for the 20 
National Register of Historic Places (NRHP) when important chiefly because of what can be 21 
learned by data recovery; designations of Section 4(f) properties are made, or determinations of 22 
significance are changed, late in project development; temporary occupancies of land that are 23 
so minimal as to not constitute a use within the meaning of Section 4(f); projects for the federal 24 
lands transportation facilities; certain trails, paths, bikeways, and sidewalks; and, certain 25 
transportation enhancement activities, transportation alternatives projects, and mitigation 26 
activities. 27 


A 4(f) property must be open to the public and owned by a public entity, unless it is a historic 28 
property. Historic properties generally must be eligible for listing in the NRHP. 29 


A use is generally defined as a transportation activity that permanently or temporarily acquires 30 
land from a Section 4(f) property, or that substantially impairs the important activities, features 31 
or attributes that qualify the property as a Section 4(f) resource. The types of uses include: 32 


• Permanent use – when a Section 4(f) property is acquired outright for a transportation 33 
project.  34 


• Temporary Occupancy – when there is temporary use of property that is adverse in terms of 35 
Section 4(f)'s preservationist purpose.  36 
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• Constructive Use – when the proximity impacts of a transportation project on a Section 4(f) 1 
property, even without acquisition of the property, are so great that the activities, features 2 
and attributes of the property are substantially impaired.  3 


FHWA issued a “Section 4(f) Policy Paper” (July 2012) providing guidance on Section 4(f) that 4 
the FTA generally follows. In August 2016, FTA’s Office of Environmental Programs issued 5 
standard operating procedure (SOP) No. 18, Section 4(f) Evaluations, which provides guidance 6 
to clarify FTA roles and responsibilities, recommends timing of Section 4(f) processes in 7 
conjunction with NEPA, and improves understanding of the Section 4(f) process. The SOP 8 
outlines a series of steps in the Section 4(f) process, acknowledging that there may be 9 
circumstances where a step-wise procedure is not followed, in order to allow flexibility and 10 
efficiency in the process. The steps are as follows: 11 
 12 
• Identify Section 4(f) properties in the vicinity of the project. 13 


• Identify the official(s) with jurisdiction for the Section 4(f) properties. 14 


• Determine whether there is a use of a Section 4(f) property. 15 


• Determine whether the physical incorporation of Section 4(f) land into the transportation 16 
project qualifies as a de minimis impact. 17 


• Determine whether a Section 4(f) exemption applies. 18 


• Identify whether there are feasible and prudent avoidance alternatives to each use of a 19 
Section 4(f) property. 20 


• If there are no feasible and prudent avoidance alternatives, (1) identify all possible planning 21 
to minimize harm and (2) conduct a least overall harm analysis. 22 


• Review by DOI and/or any federal agency with an encumbrance. 23 


• Legal sufficiency review. 24 


• Approval of Section 4(f) analysis. 25 


3 DATA NEEDS AND SOURCES 26 


The Section 4(f) evaluation will coordinate with the findings of the Section 106 process (which 27 
identifies NRHP-eligible historic properties and assesses project effects to them), and data 28 
gathered during the parks and recreational resources analysis. The evaluation of Section 4(f) 29 
resources requires coordination with the official with jurisdiction1 over the property to discuss the 30 
significance of the property and probable effects. If the official determines that a site is not 31 
significant for purposes of Section 4(f), Sound Transit will request written documentation to that 32 
                                                 
 
1 The officials with jurisdiction for historic sites are the SHPO or, if the property is located on tribal land, the Tribal 
Historic Preservation Officer (THPO). The ACHP can also be involved in consultation; the officials with jurisdiction for 
public parks, recreation areas, and wildlife and waterfowl refuges are the officials of the agency or agencies that own or 
administer the property. 
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effect from the official, and the documentation will be included in the Section 4(f) evaluation. 1 
Sites that are not significant are not Section 4(f) properties. For sites that are significant, further 2 
analysis to determine whether there will be a Section 4(f) use will be completed. 3 


The Section 106 process, including its related documentation, coordination, and agreements, 4 
will be used to support the Section 4(f) evaluation of potential uses of historic resources, 5 
including historic buildings, archaeological sites, or traditional cultural properties. Findings of 6 
effect through the Section 106 process will also inform findings regarding the type of use that 7 
could occur. This includes coordination with the State Historic Preservation Officer (SHPO) at 8 
the Washington State Department of Archaeology and Historic Preservation (DAHP), as well as 9 
tribal governments, the Advisory Council for Historic Preservation (ACHP), and other parties 10 
who may choose to participate in the Section 106 process, such as local historic preservation 11 
officers.  12 


Public agencies (including schools) can also own or operate Section 4(f) properties. 13 
Correspondence will be solicited from these agencies and summarized in the Section 4(f) 14 
evaluation and provided in an appendix. Agencies that may be contacted or require coordination 15 
for the parks, recreation, and wildlife/nature refuges element of the Section 4(f) evaluation 16 
include: 17 


• Federal agencies 18 


– U.S. Fish and Wildlife Service (USFWS) 19 


– National Marine Fisheries Service (NMFS) 20 


– U.S. Department of Interior (USDOI) 21 


– National Park Service (NPS) 22 


– ACHP 23 


– Affected tribes 24 


• State agencies 25 


– Washington State Parks and Recreation Commission 26 


– DAHP 27 


– Washington Department of Fish and Wildlife (WDFW) 28 


– Washington Department of Natural Resources (DNR) 29 


– Washington Recreation and Conservation Office 30 


– Washington State Department of Social and Health Services (DSHS) 31 


• Local jurisdictions and agencies 32 


– King County 33 


– City of Seattle 34 


– Port of Seattle 35 


– Seattle Parks and Recreation 36 


– Seattle Public Schools 37 
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4 STUDY AREA AND AREA OF EFFECT 1 


The study area for the Section 4(f) evaluation includes both: 2 


• The Area of Potential Effects for cultural and archaeological resources established by the 3 
Section 106 process; and 4 


• The study area that is used for the park and recreational resources analysis (250 feet 5 
around alternatives, construction staging areas, and ancillary facilities and 0.25 mile around 6 
stations).  7 


5 IMPACTS ON SECTION 4(F) RESOURCES 8 


The analysis will assess the potential Section 4(f) uses of the project alternatives, including the 9 
No Build alternative. Under Section 4(f), a use can be permanent, temporary or constructive. 10 
Permanent use would acquire or incorporate all or part of a Section 4(f) property as part of the 11 
transportation facility. 12 


Temporary use occurs, according to Section 4(f), when the project temporarily occupies any 13 
portion of the resource (typically during construction), and it substantially impairs the resource. 14 
FTA can allow a Section 4(f) exception under the following conditions: 15 


• Duration must be temporary, i.e., less than the time needed for construction of the project, 16 
and there should be no change in ownership of the land; 17 


• Scope of the work must be minor, i.e., both the nature and the magnitude of the changes to 18 
the Section 4(f) property are minimal; 19 


• There are no anticipated permanent adverse physical impacts, nor will there be interference 20 
with the protected activities, features, or attributes of the property, on either a temporary or 21 
permanent basis; 22 


• The land being used must be fully restored, i.e., the property must be returned to a condition 23 
which is at least as good as that which existed prior to the project; and 24 


• There must be documented agreement of the official(s) with jurisdiction over the Section 4(f) 25 
resource regarding the above conditions (§774.13). 26 


Constructive, or indirect, use can occur when the project is near the Section 4(f) resource and 27 
has effects that substantially impair the protected activities, features or attributes of a property.  28 


Direct and temporary use impacts will be based primarily on the findings of the Park and 29 
Recreational Resources and Historic and Archaeological Resources elements of the EIS. 30 
Constructive use will be based on the findings of a number of relevant elements of the EIS, 31 
including the following: 32 


• Acquisitions, Displacements, and Relocations  33 
• Land Use 34 
• Noise and Vibration 35 
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• Air Quality 1 
• Transportation 2 
• Visual and Aesthetic Resources 3 
• Park and Recreational Resources 4 
• Historic and Archaeological Resources 5 


If applicable, the net benefit to Section 4(f) resources will be considered where improved access 6 
and/or fulfilling local recreational development plans or enhancing the historical context of the 7 
resources outweigh the relative impacts of the project. 8 


5.1 De minimis Section 4(f) Impact 9 


FTA can approve a transportation de minimis impact of a Section 4(f) property if, after 10 
considering any measures to minimize harm, it results in either: 11 


• A Section 106 finding of no adverse effect or no historic properties affected on a historic 12 
property, or 13 


• A determination that the project would not adversely affect the activities, features or 14 
attributes qualifying a park, recreation area or refuge for protection under Section 4(f). 15 


A de minimis impact finding takes into account any mitigation or enhancement measures that 16 
would be implemented, including design measures to avoid or reduce impacts.  17 


For public parks or recreation properties, a de minimis impact finding requires written 18 
concurrence from the agency with jurisdiction over the property, such as a city or county parks 19 
department. There must also be an opportunity for public notice and comment. For historic and 20 
archaeological sites, a de minimis impact finding requires FTA to determine that there will be 21 
“no adverse effect” to an NRHP-eligible property during the Section 106 process. Before making 22 
a de minimis finding on a historic or archaeological site, FTA must send a written notice to the 23 
SHPO. If the SHPO concurs or does not object, FTA may proceed with a de minimis finding. 24 
The Section 106 process includes public review and consultation with Native American tribes 25 
and other interested parties. 26 


When FTA has made a de minimis determination, the project is not required to analyze 27 
avoidance alternatives for that Section 4(f) property. 28 


5.2 Procedures and Documentation For Potential Use of a Section 29 


4(f) Resource 30 


When a project’s Section 4(f) impact would be greater than de minimis, FTA must consider 31 
whether there are feasible and prudent alternatives that would avoid the impact. As defined in 32 
the Section 4(f) regulation, an alternative is feasible if it can be built as a matter of sound 33 
engineering judgment. An alternative is prudent if: 34 


• It meets the project purpose and need and does not compromise the project to a degree that 35 
makes it unreasonable to proceed in light of its stated purpose and need;  36 


• It does not cause extraordinary operational or safety problems;  37 
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• It causes no other unique problems or severe economic or environmental impacts;  1 


• It would not cause extraordinary community disruption;  2 


• It does not have construction costs of an extraordinary magnitude; and  3 


• There are no other factors that collectively have adverse impacts that present unique 4 
problems or reach extraordinary magnitudes.  5 


These findings, and the supporting coordination and analyses considering the relative 6 
importance of the Section 4(f) resources, must be included in a Section 4(f) evaluation. The 7 
evaluation identifies all properties with a use, as well as all properties where FTA is considering 8 
the application of exceptions such as for temporary uses or for archaeological resources that do 9 
not require protection in place, or for findings of de minimis impacts. The evaluation and its 10 
accompanying documentation must also demonstrate that the agency has consulted with other 11 
agencies with jurisdiction over the affected resources. The Section 4(f) regulations require that 12 
these findings and the record of coordination be presented first in a Draft Section 4(f) Evaluation 13 
(to be published with the Draft EIS), which is provided to the NPS, other agencies, and the 14 
public for comment. After considering the comments, FTA can issue a Final 15 
Section 4(f) Evaluation, which will be published with the Final EIS. 16 


If FTA is considering a temporary use exception, an exception for certain kinds of 17 
archaeological sites, or a de minimis finding, a review of feasible and prudent avoidance 18 
alternatives is not required. Each of these other procedures for meeting Section 4(f) 19 
requirements can incorporate impact avoidance, minimization, and mitigation or enhancement 20 
measures. A de minimis finding and a temporary use exception both require agreement in 21 
writing from agencies with jurisdiction over the resource, and other exceptions typically require 22 
consultations and either agreement in writing or a lack of objection. 23 


5.3 Least Overall Harm Analysis 24 


Sections 4(f) requires that if no feasible or prudent alternative to avoid use of 4(f) resources is 25 
found, then the action must include all possible planning to minimize harm to the property as 26 
defined in 774.17, and the Administration may approve only the alternative that causes the least 27 
overall harm (774.3(c)(1). 28 


Measures to minimize harm will be based on the impact’s nature, location, and severity. 29 
Measures could include replacement of land or facilities, monetary compensation, improved 30 
access, screening (such as walls or landscaping) to improve noise attenuation and visual 31 
quality, mitigation measures implemented in accordance with the historic resource consultation 32 
process under 36 CFR part 800, or special construction techniques to reduce noise, dust, or 33 
vibration. In evaluating the reasonableness of these measures, the views of the officials with 34 
jurisdiction, cost of the measures in light of the adverse impacts and benefits of the measures, 35 
and benefits of the measures to communities or environmental resources outside of the Section 36 
4(f) resource will be considered.  37 


There are seven factors to consider when determining which alternative would cause the least 38 
overall harm [23 CFR Part 774.3(c)(1)], including: 39 
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1. Ability to mitigate adverse impacts to each Section 4(f) resource (including any 1 
measures that would result in benefits for the resource); 2 


2. Relative severity of the remaining harm, after mitigation, to the protected activities, 3 
attributes, or features that qualify each Section 4(f) resource for protection; 4 


3. Relative significance of each Section 4(f) resource; 5 


4. Views of the officials with jurisdiction over each section 4(f) resource; 6 


5. Degree to which each alternative meets the purpose and need for the project; 7 


6. After reasonable mitigation, the magnitude of any adverse impacts on resources not 8 
protected by Section 4(f);  9 


7. Substantial differences in cost among alternatives. 10 


6 PROPOSED FIGURES, MAPS, OR DATABASES 11 


The text will be supplemented by maps and photographs that show each resource and potential 12 
uses by the project alternatives. 13 


7 DOCUMENTATION 14 


The Draft Section 4(f) evaluation will include descriptions of individual Section 4(f) resources, 15 
and the evaluation will be coordinated with information from the Section 106 process and the 16 
analysis of potential effects to park and recreational resources noted above. Descriptions will 17 
include information on type of resource, size, use(s), existing and proposed activities, access, 18 
unique or significant characteristics. Descriptions of historic properties will also include 19 
information on attributes that qualify the property for inclusion in the NRHP. References may be 20 
made to the Historic and Archaeological Resources and Park and Recreational Resources 21 
elements of the EIS, as necessary. Depending on the extent of the Section 4(f) effects and 22 
agreed document format with the federal lead agency, the 4(f) evaluations will be included in the 23 
EIS as a separate chapter or in an appendix.  24 


A final Section 4(f) evaluation will be prepared and submitted to the NPS for the Final EIS 25 
focusing on the Preferred Alternative. The evaluation will have attachments that include a 26 
chronology of coordination and consultation activities with agencies having jurisdiction over 27 
affected resources, as well as copies of correspondence from those agencies regarding 28 
attributes and significance of affected resources and agreement with the findings of the analysis 29 
and the appropriateness of the proposed mitigation measures. 30 


8 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 31 


The results of this analysis will be referenced in the Parks and Recreation EIS section and the 32 
Historic and Archaeological Resources EIS section.  33 







West Seattle and Ballard Link Extensions 


Page 8 | AE 0036-17 | Section 4(f) Evaluation Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


9 REFERENCES 1 


Federal Highway Administration (FHWA). 2012. Section 4(f) Policy Paper. Fed. Reg. Vol. 77, 2 
No. 140. http://environment.fhwa.dot.gov/4f/4fpolicy.asp. July 20. 3 


 Federal Transit Administration (FTA). 2016. Environmental Standard Operating Procedures. 4 
SOP No. 18, Section 4(f) Evaluations. https://www.transit.dot.gov/about/regional-offices/region-5 
8/fta-environmental-standard-operating-procedures-sop. August 15.  6 


 7 



http://environment.fhwa.dot.gov/4f/4fpolicy.asp

https://www.transit.dot.gov/about/regional-offices/region-8/fta-environmental-standard-operating-procedures-sop

https://www.transit.dot.gov/about/regional-offices/region-8/fta-environmental-standard-operating-procedures-sop





 


 


Section 6(f) and 1 


Recreation and 2 


Conservation Office 3 


Evaluation Technical 4 


Analysis Methodology 5 


August 2019 6 
 7 











West Seattle and Ballard Link Extensions 


Page 1 | AE 0036-17 | Section 6(f) and Recreation and Conservation Office Evaluation Technical Analysis Methodology 
 August 2019 


DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


1 INTRODUCTION 1 


This Section 6(f) and Recreation and Conservation Office (RCO) Evaluation Technical Analysis 2 
Methodology memorandum describes the methods that will be used to prepare the Section 6(f) 3 
evaluation for the West Seattle and Ballard Link Extensions project Environmental Impact 4 
Statement (EIS).  5 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 6 


In addition to general National Environmental Policy Act regulations, guidelines, and policies 7 
applicable to all EIS chapters, the Section 6(f) and RCO chapter will comply with the  8 
requirements of Section 6(f) of the federal Land and Water Conservation Fund (LWCF) Act of 9 
1965 (54 United States Code 200305 et seq.). Under this law, there may be recreational 10 
properties funded through federal and state funding sources that have special provisions for 11 
converting land purchased using the funds to non-recreational uses.  12 


Section 6(f) requires that recreational properties acquired or developed with grant funds be 13 
replaced in the event of permanent, non-recreation uses of those properties. Replacement land 14 
must be of at least equivalent property and recreation value. The National Park Service (NPS) is 15 
the agency that approves any LWCF conversion. There are two types of LWCF conversions (36 16 
Code of Federal Regulations [CFR] Part 59): 17 


• Full Conversion – when the use of or access to an entire LWCF resource property would be 18 
changed from recreation to another use for longer than six months. 19 


• Partial Conversion – when the use of a portion of an LWCF property would be changed from 20 
recreation to another use for longer than six months. 21 


An evaluation is required for any proposed full or partial conversion of an LWCF property to a 22 
non-recreation use. The Washington State RCO administers Section 6(f) on behalf of NPS and 23 
provides guidance1. Ultimately, the NPS conducts the final review and approval, taking into 24 
account recommendations from the RCO Board. 25 


Grants directly from RCO state funding require similar treatments to Section 6(f) properties if 26 
they are impacted. As a result, any effects to RCO-funded resources will also be included as a 27 
separate discussion in the same subsection as the 6(f) evaluation. 28 


The process for conversion of a resource that was funded by the RCO is similar to a Section 6(f) 29 
conversion, but the NPS is not involved. The major impacts to RCO resources are characterized 30 
as the following: 31 


• Non-compliance: Conversion – where the property is converted to a use that is not part of 32 
the original agreement. 33 


                                                 
 
1 https://www.rco.wa.gov/documents/Manuals&Forms/Manual_7.pdf 



https://www.rco.wa.gov/documents/Manuals&Forms/Manual_7.pdf
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• Non-compliance: Element Change – when there is a minor or major element change as a 1 
result of the project where at least one element of a project does not meet the original 2 
agreement. 3 


Similar to the procedures for Section 6(f) compliance, documentation and consultation is 4 
required for RCO to approve the element change or conversion. 5 


3 DATA NEEDS AND SOURCES 6 


In Washington state, LWCF program and grants are conducted by the state RCO on behalf of 7 
NPS. RCO’s GIS-based PRISM database will be searched to determine if there are lands in the 8 
project vicinity that were purchased or developed using LWCF or RCO funds and that may be 9 
protected under Section 6(f) or RCO requirements. Projects and properties shown in the PRISM 10 
database do not always have easily identified geographic boundaries or clear funding sources. 11 
Therefore, if this search of the public database is inconclusive, coordination directly with the 12 
regional RCO staff is required to clarify what specific properties may be considered protected 13 
under Section 6(f) or RCO.  14 


4 STUDY AREA AND AREA OF EFFECT 15 


The study area for the Section 6(f) and RCO evaluation includes the study area used for the 16 
park and recreational resources analysis (250 feet around alternatives, construction staging 17 
areas, and ancillary facilities and 0.25 mile around stations).  18 


5 IMPACTS ON SECTION 6(F) AND RCO RESOURCES 19 


The analysis will assess the potential Section 6(f) and RCO uses of the project alternatives, 20 
including the No Build alternative. 21 


5.1 Section 6(f) and RCO Impacts  22 


Impacts to Section 6(f) properties and RCO grant recipient lands are considered direct use 23 
when land is acquired permanently or by temporarily used for more than 180 consecutive days. 24 
Under the LWCF regulations (36 CFR Part 59), conversion of parkland may be approved only if 25 
NPS finds that the following criteria have been met:  26 


1. All practical alternatives to the proposed conversion have been evaluated;  27 


2. The fair market value of the park property to be converted has been established, and the 28 
property proposed for substitution is of at least equal fair market value, as established by 29 
an approved appraisal in accordance with the Uniform Appraisal Standards for Federal 30 
Land Acquisitions, excluding the value of structures or facilities that will not serve 31 
recreational purposes;  32 


3. The proposed replacement property is of reasonably equivalent usefulness and location 33 
as the converted property;  34 
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4. The property proposed for substitution meets the eligibility requirements for LWCF-1 
assisted acquisition;  2 


5. For properties that are proposed to be partially rather than wholly converted, the impact 3 
of the converted portion on the remainder must be considered, and the unconverted 4 
area must remain recreationally viable or be replaced as well;  5 


6. All necessary coordination with other federal agencies has been satisfactorily 6 
accomplished;  7 


7. The guidelines for environmental evaluation have been satisfactorily completed and 8 
considered by the NPS during its review of the conversion proposal; and 9 


8. The proposed conversion is in accordance with the applicable Statewide Comprehensive 10 
Outdoor Recreation Plan and/or equivalent recreational plans.  11 


For RCO-funded properties, nearly identical procedures are to be followed, but RCO approval is 12 
required rather than the NPS. 13 


5.2 Procedures and Documentation Supporting a Potential Use of a 14 


Section 6(f) or RCO Resource  15 


The process for converting an LWCF property (36 CFR Part 59) to a non-recreation use is 16 
described below.  17 


1. Determine if a LWCF resource is present in or near the project area. The NPS and 18 
officials with jurisdiction keep records of all properties that have received LWCF grants.  19 


2. Determine the boundary area submitted in the original LWCF application. The 20 
boundary area can be a small area within the park, the whole park, a trail or an area that 21 
traverses through the park. The boundary is determined based on what area is 22 
considered to be park property at the time of the final LWCF payment.  23 


3. Evaluate avoidance and minimization measures. All practical alternatives that would 24 
avoid the LWCF conversion need to be evaluated and then rejected only if there is a 25 
sound basis for doing so. In addition, efforts to minimize the LWCF conversion should be 26 
evaluated and documented. 27 


4. Coordinate with the NPS and officials with jurisdiction to identify potential 28 
replacement property. The replacement property must be of at least equal fair market 29 
value as the original property, as determined by a state-approved appraisal that follows 30 
the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970. 31 
The property must also have reasonably equivalent usefulness and location as the 32 
property being converted, but it does not need to be adjacent. 33 


5. Send NPS a formal request for regulatory approval to convert an LWCF property 34 
to a use other than a public outdoor recreation use. The request will identify the 35 
LWCF property, summarize the alternatives analysis, describe the commitment to 36 
mitigation, and demonstrate support from the officials with jurisdiction. 37 
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6. Acquire the land being converted and the replacement property2. The properties will 1 
be acquired utilizing the Sound Transit right of way process. The replacement property 2 
should be deeded to the land manager and added to the properties subject to LWCF 3 
requirements. 4 


7. Close out the LWCF conversion process. Before project completion, a formal LWCF 5 
conversion proposal must be submitted to the NPS for final approval. This step closes 6 
the process. 7 


RCO-funded properties would have two levels of documentation depending on whether the 8 
impact is an element change or conversion. An element change requires a shorter document 9 
that describes the change and provides justification that includes alternatives that have been 10 
evaluated. The documentation should also include any replacement properties or remediation. 11 
Impacts to RCO funded properties would also include public input, which is not required for 12 
Section 6(f). 13 


6 PROPOSED FIGURES, MAPS, OR DATABASES 14 


The text will be supplemented by maps and photographs that show each resource and potential 15 
uses by the project alternatives. 16 


7 DOCUMENTATION 17 


The Draft Section 6(f) and RCO evaluation will include descriptions of individual Section 6(f) and 18 
RCO resources, and the evaluation will be coordinated with the analysis of potential effects to 19 
park and recreational resources noted above. Descriptions will include information on type of 20 
resource, size, use(s), existing and proposed activities, access, unique or significant 21 
characteristics. References may be made to the Park and Recreational Resources elements of 22 
the EIS, as necessary. Depending on the extent of the Section 6(f) or RCO effects and agreed 23 
document format with the federal lead agency, the 6(f)/RCO evaluations will be included in the 24 
EIS as a separate chapter or in an appendix.  25 


A final Section 6(f) and RCO evaluation will be prepared and submitted to the NPS and RCO, 26 
respectively, for the Final EIS focusing on the Preferred Alternative. The evaluation will have 27 
attachments that include a chronology of coordination and consultation activities with agencies 28 
having jurisdiction over affected resources, as well as copies of correspondence from those 29 
agencies regarding attributes and significance of affected resources and agreement with the 30 
findings of the analysis and the appropriateness of the proposed mitigation measures. 31 


8 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 32 


The results of this analysis will be referenced in the Parks and Recreation EIS section.  33 


                                                 
 
2 The project proponent can acquire the land being converted and replacement property with written 
permission from National Park Service. 
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1 INTRODUCTION 1 


This technical analysis memorandum describes the methods that will be used to analyze the 2 
social impacts, including to community facilities and neighborhoods, for the West Seattle and 3 
Ballard Link Extensions project Environmental Impact Statement (EIS). The Social Resources, 4 
Community Facilities, and Neighborhoods section of the EIS will address how the project will 5 
affect people and their quality of life as a result of the proposed project. The analysis also will 6 
present measures to avoid, minimize, or mitigate potential impacts.  7 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 8 


The following is a list of regulations and guidance for the assessment of social resources, 9 
community facilities, and neighborhood effects: 10 


2.1 Federal 11 


• Title VI of the Civil Rights Act of 1964 12 


• Americans with Disabilities Act of 1990 13 


• 49 CFR 21, Nondiscrimination in Federally Assisted Programs of the Department of 14 
Transportation, Effectuation of Title VI of the Civil Rights Act of 1964 15 


• Presidential EO 13166 – Improving Access to Services for Persons with Limited English 16 
Proficiency (65 FR 50121) 17 


• Presidential EO 13045 – Protection of Children from Environmental Health and Safety Risks 18 
(62 FR 19885) 19 


• Federal Highway Administration (FHWA), Community Impact Assessment: A Quick 20 
Reference for Transportation, Publication No. FHWA-HEP-18-055 (FHWA, 2018) 21 


• Federal Transit Administration (FTA), Circular FTA C 4702.1B, Title VI Requirements and 22 
Guidelines for Federal Transit Administration Recipients (Federal Transit Administration 23 
[FTA], October 1, 2012) 24 


2.2 State 25 


• Washington Relocation Assistance – Real Property Acquisition Policy Act of 1971, as 26 
amended (Revised Code of Washington [RCW] 8.26 and Washington Administrative Code 27 
[WAC] 468-100) 28 


• Governor’s EO 93-07, Affirming Commitment to Diversity and Equity in the Service Delivery 29 
and in the Communities of the State 30 
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2.3 Local 1 


• Sound Transit’s Real Property Acquisitions and Relocation Policy, Procedures, and 2 
Guidelines. Revision 4. (November 2017). 3 


3 DATA NEEDS AND SOURCES 4 


Local jurisdictions, agencies, groups, and individuals will be contacted, primarily through the 5 
public involvement team, for information on the study area neighborhoods, historic development, 6 
demographics, and community character and facilities. This information will serve to identify 7 
community values, needs, and key activity centers. This input will serve to help identify solutions 8 
to avoid, minimize, and/or mitigate potential effects. 9 


Existing documentation will be used to develop the discussion of the study area affected 10 
environment. Much of this information will be obtained from local, state, and federal agency web 11 
pages. The following is a list of the key data that will be analyzed in the Social Resources, 12 
Community Facilities, and Neighborhoods section of the EIS: 13 


• U.S. Census Bureau American Community Survey 5-year estimate data on demographic 14 
characteristics within 0.5-mile of the build alternative alignments. Demographic 15 
characteristics include census data on minority populations, age, household type, languages 16 
spoken at home, limited English proficiency, country of origin of persons born outside of the 17 
United States, disability, transit dependency, and vulnerable and low-income populations for 18 
census block groups within 0.5 mile of the alternative alignment, as available. As needed, this 19 
information will be included in the Environmental Justice analysis.  20 


• Information about existing and planned low-income housing projects within the study area. 21 
Public housing authorities providing services in the study area will be identified and 22 
contacted, as needed. Information on unsubsidized affordable housing and voucher holder 23 
data may be used if reliable data is available since these units are subject to change. 24 
Transitional housing provided by public and private social service organizations, such as 25 
shelters and transitional housing, also will be inventoried. This information will be included in 26 
the Environmental Justice analysis. 27 


• Locations of community facilities in within the study area boundaries will be collected and 28 
mapped, and neighborhood boundaries will be mapped based on boundaries verified by local 29 
jurisdiction staff. Community facilities for the project, including community, senior, and youth 30 
centers; sports venues; cultural institutions (e.g., libraries, museums, theaters, and 31 
landmarks); religious institutions (e.g., churches, temples, and mosques); cemeteries; 32 
standalone day care facilities; and government offices will be collected and mapped. Home 33 
day care facilities will not be included given that verification can be difficult for these types of 34 
facilities. This information will be obtained from local government web pages, other Internet 35 
sites, and through field reconnaissance, as appropriate. Social service providers and grocery 36 
stores (and other readily available locations of healthy food options such as farmers markets) 37 
within the area of effect will be identified. Park and recreation information, as well as schools 38 
and other public services information (such as hospitals and public safety) will be obtained 39 
from the authors of those respective sections of the EIS.  40 
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• Evidence of interaction between people in adjacent neighborhoods will be obtained from the 1 
public involvement and outreach team and coordination with the Seattle Department of 2 
Neighborhoods. 3 


• Conceptual engineering drawings for the alternatives and options will be evaluated to 4 
determine if project operation would result in impacts such as division or bisection of a 5 
neighborhood. 6 


Community outreach conducted for the EIS will also be a source of data for the analysis. 7 
Community outreach for the EIS includes community briefings, door-to-door conversations, 8 
tabling events, listening sessions, social service provider interviews, and neighborhood forums, 9 
workshops and open houses. 10 


Information will be obtained from the other technical analysts involved in the preparation of 11 
technical reports and text for the EIS, particularly relating to transportation, land use, acquisitions 12 
and displacement, economics, public services, utilities, visual and aesthetics, air quality, noise 13 
and vibration, ecosystems, parks and recreational resources, water quality, hazardous materials, 14 
historic and cultural resources, and environmental justice. In recognition that some data needs 15 
for the Social Resources, Community Facilities, and Neighborhoods element will overlap with 16 
some other elements of the environment, it will be coordinated with these other analysts to avoid 17 
duplicative efforts and ensure consistency of data and results. Study Area and Area of Effect 18 


Consistent with Community Impact Assessment: A Quick Reference for Transportation (FHWA, 19 
2008), the first step in the assessment of community impacts is definition of the study area. For 20 
the analysis of social resources, community facilities, and neighborhood effects, a general study 21 
area along alternatives will be evaluated. These areas of effect depend on the type of impact and 22 
are consistent with areas of effect used in the Environmental Justice analysis.  23 


The study area will encompass all neighborhoods that fall within 0.5 mile from the project 24 
footprint and area used for construction for the project alternatives. While the area of effect is 25 
expected to be limited to a smaller geography, the 0.5-mile study area primarily reflects the 26 
distance residents and workers could easily walk to the proposed transit stations or the areas 27 
that would be affected by the construction and development of light rail facilities.  28 


4 AFFECTED ENVIRONMENT 29 


The discussion of the affected environment in the Social Resources, Community Facilities, and 30 
Neighborhoods section of the EIS will rely on both qualitative and quantitative analysis. 31 
Consistent with Community Impact Assessment: A Quick Reference for Transportation, the focus 32 
of the discussion of the affected environment will be to present a community profile of the 33 
affected area. Identifying affected neighborhoods and determining boundaries of these affected 34 
neighborhoods is the first step. Information from the public involvement team will help to identify 35 
community interaction, linkages, and values.  36 


The statistics used to describe the residents of adjacent neighborhoods will be largely 37 
quantitative, whereas information describing historic and current community land use character 38 
and community facilities will be largely qualitative. The discussion will focus on describing the 39 
residents and businesses and the qualities of all adjacent neighborhoods within the study area. 40 
For each, the neighborhood boundaries, general land use characteristics, and demographics will 41 
be described. Neighborhood cohesion will be evaluated in terms of transportation network and 42 
services, linkages to community facilities and activity centers, patronage of businesses and 43 
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cultural institutions, interaction of people (which considers locations where people interact and 1 
the likelihood of interaction at those locations), and neighborhood uniqueness.  2 


Much of the information used in this analysis will be collected for the Environmental Justice 3 
analysis or for other sections of the EIS. Text references to the appropriate technical report or 4 
EIS appendix will be included in the text of the EIS section. The information will be summarized 5 
and the reader will be encouraged to review the other sections of the EIS for more detailed 6 
information. 7 


5 ENVIRONMENTAL IMPACT ANALYSIS 8 


The impact analysis will assess the potential direct, indirect, and cumulative social resources, 9 
community facilities, and neighborhood impacts of the Project alternatives, including the No Build 10 
alternative. The impacts analysis is divided into long-term operation impacts and short-term 11 
construction impacts.  The analysis will be consistent with the Community Impact Assessment: A 12 
Quick Reference for Transportation. Both adverse and beneficial effects will be discussed. The 13 
EIS section will rely on tables for presenting information and will be supplemented with brief text 14 
description as appropriate. The approach to the analysis for each potential type of impact is 15 
described in the following sections.  16 


5.1 Direct Impacts 17 


The assessment of potential direct impacts during construction and operation will examine 18 
changes in the neighborhood—its residents, businesses, parks, community resources/facilities, 19 
neighborhood cohesion, economy, land use and neighborhood character, transportation 20 
linkages, multi-modal access and mobility, drive-through traffic, visual changes, and interaction 21 
of people. The temporary construction effects discussion will focus on changes in neighborhood 22 
character, quality of life, and health and safety, as a result of temporary impacts to access, 23 
mobility, air quality, noise and vibration, and light and glare. 24 


The discussion of long-term direct effects will be largely tied to neighborhood changes related to 25 
required right-of-way acquisition and the extent that this change would divide or bisect an 26 
existing neighborhood. The connection and access of the community to community 27 
resources/facilities and parks will also be discussed. Acquisitions and displacements could result 28 
in changes in the number or demographic character of residents, businesses, and the business 29 
district. Changes in multi-modal access and circulation, drive-through traffic, linkages to 30 
community facilities and services, transportation mobility and level of service for all modes, 31 
aesthetics, noise and vibration, and neighborhood quality of life and safety also will be 32 
discussed. Potential barriers, isolation, and enhancements to social interaction, including 33 
changes that would remove or alter social relationships and patterns or cultural institutions, will 34 
be analyzed. Quantifiable attributes (i.e., displacements and traffic/access changes) marking 35 
these changes will be presented in tabular format.  36 


5.2 Indirect Impacts 37 


The analysis of potential indirect effects of social resources, community facilities, and 38 
neighborhoods will assess if the project could result in indirect impacts. Indirect impacts are 39 
potential effects that would be caused by the project alternatives at a later time or farther 40 
distance but are still reasonably foreseeable. The project may have the potential to encourage 41 
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redevelopment in station areas, which would be separate projects that would go through their 1 
own environmental review. Local comprehensive plan policies and zoning would guide the types 2 
of development that could occur in a given location through the redevelopment actions of others, 3 
but a major transportation infrastructure investment could affect such plans and zoning decisions 4 
over time. The project may encourage the completion of missing transportation links, such as 5 
bicycle facilities, sidewalks, or trails, which may not be a direct action of the project, but could be 6 
implemented by others to support the project. These improvements could occur independently, 7 
and have the potential to affect adjacent neighborhoods as an indirect effect of the project. The 8 
analysis of indirect effects due to transit-oriented development will be coordinated with the 9 
analysis of land use and economic conditions, and the analysis of future transportation or 10 
mobility projects linking to the light rail facility will be coordinated with the transportation analysis. 11 


5.3 Cumulative Impacts 12 


The cumulative effects analysis will include trends related to social resources, community 13 
facilities, and neighborhoods and reviewing available information about past, present, and future 14 
projects to determine the potential for cumulative effects. This includes other transportation or 15 
infrastructure projects or other planned or pending land use actions or developments in the study 16 
area, focusing on those that may occur with or without the project.    17 


5.4 Potential Environmental Justice Impacts 18 


A separate methodology memorandum addresses the environmental justice analysis and details 19 
of that analysis will be provided in the EIS. However, depending on the agreed EIS outline with 20 
FTA, a summary of the environmental justice analysis may be included in the EIS’s Social 21 
Resources, Community Facilities, and Neighborhoods section. 22 


Sound Transit partnered with the City of Seattle to develop a Racial Equity Toolkit (RET) to 23 
support Sound Transit’s environmental justice analysis and the City’s Race and Social Justice 24 
Initiative. The Social Resources, Community Facilities, and Neighborhoods section of the EIS will 25 
incorporate analysis from the RET and discuss potential benefits and/or burdens from operation 26 
and construction of the project within specific neighborhoods.   27 


6 MITIGATION MEASURES 28 


Potential social resources, community facilities, and neighborhood impacts will be controlled 29 
through project planning, design, and the application of required best management practices 30 
(BMPs) during construction and operation. Measures to avoid and minimize potential impacts of 31 
the alternatives will be incorporated as appropriate.  Where impacts cannot be avoided or 32 
minimized, mitigation measures will be developed. Applicable mitigation for neighborhood 33 
impacts, such as measures addressing traffic congestion and parking loss, noise and vibration, 34 
changes in land use, and visual or physical intrusion identified in other EIS sections will be 35 
referenced. 36 


7 PROPOSED FIGURES, MAPS, OR DATABASES 37 


The maps included in the Social Resources, Community Facilities, and Neighborhoods section of 38 
the EIS will be of the build alternatives and the boundaries of adjacent neighborhoods, 39 
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transportation network and linkages, public housing, and community facilities within the study 1 
area.  2 


8 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 3 


Data gathered on social impacts will be used in the Environmental Justice analysis. 4 


 5 


9 DOCUMENTATION 6 


For this resource, the following documentation will be developed: 7 


• An EIS section 8 
• A technical appendix with supplemental information (if required) 9 
 10 
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1 INTRODUCTION 1 


This Transportation Methodology Report for the West Seattle and Ballard Link Extensions 2 
(WSBLE) Environmental Impact Statement (EIS) describes the methods that will be used to 3 
analyze project effects on local, corridor, and regional transportation system elements. The 4 
analysis results will be documented in the Transportation chapter of the EIS and the 5 
Transportation Technical Report appendix. 6 


The intent of the Transportation Technical Report is to inform the public about the potential 7 
transportation effects of the project alternatives, provide an appropriate level of analysis to make 8 
informed decisions, and identify areas in which mitigation might be necessary to reduce 9 
potential project impacts. With the WSBLE, the environmental analysis will proceed in parallel to 10 
a variety of other project development efforts, including but not limited to further refinement of 11 
the project alternatives, including conceptual construction plans, as part of concept design; 12 
refinement of the transit integration plans between the relevant transit agencies; and station 13 
area planning to integrate the project within the surrounding community. These efforts provide 14 
additional opportunities for collaboration between Sound Transit, partner agencies, and the 15 
community. 16 


This transportation analysis will identify and evaluate the project alternatives’ potential impacts 17 
for the following transportation elements during both operations and construction: 18 


• Regional transportation, including vehicle miles of travel, vehicle hours of travel, vehicle 19 
hours of delay, and mode share 20 


• Transit services, including regional and local services, corridor and station ridership, and 21 
transit operations 22 


• Arterial and local street system, including corridor analysis, intersection level of service 23 
(LOS), property access and local traffic circulation 24 


• Parking, including the loss of parking due to the alignments and potential hide-and-ride 25 
parking impacts near stations  26 


• Non-motorized facilities (bicycle and pedestrian) around stations and on major bicycle or 27 
pedestrian trails affected by the alignment(s) 28 


• Safety (all modes) 29 


• Navigation of navigable waterways and airport airspace  30 


• Freight (truck, rail, and water)31 
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2 GUIDING REGULATIONS, PLANS, AND/OR POLICIES 1 


In addition to the relevant regulations, plans, and policies considered in all environmental 2 
analyses, the transportation analysis will be guided by the following laws and regulations: 3 


• Code of Federal Regulations (CFR) 23 Part 450 (implementing United States Code 23 4 
Section 111, which requires the U.S. Secretary of Transportation to approve access 5 
revisions to the Interstate System) 6 


• CFR 23 Part 710 (Right-of-Way Regulations for Federally Assisted Transportation 7 
Programs) 8 


• City of Seattle Director’s Rules 9 


•  “Seattle Streets Illustrated,” online Right-of-Way Improvements Manual (City of Seattle 10 
2017a) 11 


Analysis of local transportation impacts will also be guided by the policy direction established in 12 
the numerous plans and policy documents adopted within the project corridor, including the 13 
following: 14 


• 2016 Washington State Public Transportation Plan (Washington State Department of 15 
Transportation [WSDOT] 2016a) 16 


• WSDOT Development Services Manual (M3007; last updated 2016) 17 


• WSDOT Design Manual (M22-01; last updated 2017) 18 


• The Regional Transportation Plan – 2018 (Puget Sound Regional Council [PSRC] 2018) 19 


• King County Metro Strategic Plan for Public Transportation 2011–2021 (King County Metro 20 
2015) 21 


• 2016 King County Comprehensive Plan (2017) 22 


• City of Seattle Comprehensive Plan: Toward a Sustainable Seattle 2015-2035 (City of 23 
Seattle 2017b) 24 


• Transit Master Plan (City of Seattle 2016) 25 


• City of Seattle, Washington, 2018-2023 Proposed Capital Improvement Program (2017c) 26 


• Northwest Seaport Alliance Strategic Business Plan (2015) 27 


• Port of Seattle 2018 – 2022 Long Range Plan (Port of Seattle 2017)  28 
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• Port of Seattle Container Terminal Access Study (Heffron Transportation, Inc., 2003) 1 


• Port of Seattle Container Terminal Access Study (CTAS) Throughput, Rail, and Truck 2 
Volumes for Growth Scenarios for Sensitivity Analysis (Heffron Transportation, Inc., 2015) 3 


• City of Seattle Freight Master Plan (2016) 4 


• Port of Seattle Capital Investment Plan (2019-2023)5 
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3 DATA NEEDS AND SOURCES 1 


A variety of data will be assembled to analyze the transportation-related effects of the project 2 
alternatives within the study areas defined in Section 4. These data sets will include the 3 
following: 4 


• Existing AM and PM peak hour turning-movement counts for intersections identified per 5 
Section 4.3, Arterials and Local Streets. Counts for the existing conditions year will be 6 
collected from the local and state agencies (City of Seattle and King County) if available. For 7 
locations that do not have counts available or where available data do not include the 8 
necessary information to conduct the analysis, new counts will be taken for 2 hours during 9 
the AM and PM peak periods. The new counts will include automobiles, trucks, buses, 10 
pedestrians, and bicyclists. All peak hour turning-movement counts will be factored to the 11 
existing conditions analysis year (2019) using available historical data trends. At non-12 
intersection areas (if any), such as mid-block U-turn locations or mid-block pedestrian 13 
crossing locations, a short-duration vehicle count (“short-count”), which is typically 30 14 
minutes or less, will be collected during the AM and/or PM peak periods to understand the 15 
impacts of any proposed traffic circulation changes with the project alternatives.  16 


• Daily traffic counts in the study area, as available, will be collected from local jurisdictions. 17 
These counts will be factored to the existing conditions analysis year. 18 


• Physical characteristics of the existing street system will be noted, including functional use, 19 
lane geometry, traffic signal timing and phasing patterns, and other parameters necessary to 20 
conduct traffic operations analysis (such as the proximity of bus stops, speed limits, transit 21 
signal priority, and presence of public and restricted on-street parking). Where available, 22 
these data will be obtained from local agencies and will be field-verified as appropriate.  23 


• On- and off-street public parking supply, existing parking restrictions, and weekday public 24 
parking utilization survey data will be obtained from the City of Seattle and the Port of 25 
Seattle, and augmented by field visits where appropriate.  26 


• Pedestrian and bicycle volumes in the study area will be collected from local jurisdictions as 27 
available. Where data are not available for areas of high pedestrian and bicycle activity in 28 
the study area (including station areas, activity centers, and major non-motorized facilities 29 
such as regional trails), AM and PM pedestrian and bicycle volumes will be collected. The 30 
data collection effort will cover the intersections identified per Section 4.3, Arterials and 31 
Local Streets. 32 


• Existing and planned pedestrian and bicycle facilities in each station area will be inventoried 33 
by either field visits or available information from agencies (such as geographic information 34 
system [GIS] data). The pedestrian and bicycle facility assessment will be based on the 35 
actual road and pathway networks rather than a radius buffer. This inventory will include 36 
identification of school walk routes and any barriers to pedestrian or bicycle travel within 37 
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each station area. The general sidewalk condition immediately surrounding station areas will 1 
be qualitatively assessed. 2 


• Existing and planned transit route information in the study area will be obtained from the 3 
local and regional transit agencies and compiled. This task will include information on 4 
selected routes that serve the project corridor. The bus route information will include service 5 
areas, hours of service (including schedule/frequency), reliability, and passenger load. 6 
Passenger load information will be collected at selected screenline locations. Transit 7 
reliability information will be collected for selected routes at key destinations that serve the 8 
project corridor. Planned information includes the project Transit Integration Study, which 9 
incorporates detailed service information along the project corridor. 10 


• Collision data for the most recent 3-year period will be obtained for the study area 11 
intersections (signalized and unsignalized). Collision data for roadway segments (between 12 
intersections) will be collected where at-grade or elevated light rail alternatives are running 13 
within or immediately adjacent to a roadway. These data will be collected from local and 14 
state agencies. 15 


• Existing truck routes, over-dimension routes, and any truck restrictions will be identified. 16 


• Existing freight rail, facilities, and operational information will be collected as available from 17 
BNSF Railway, Union Pacific, and private businesses 18 


• Navigation Impact Reports are being developed separately for the Duwamish and Salmon 19 
Bay crossings and will be used for navigable waterways analysis. 20 


• Obstruction Evaluation/Airport Airspace Analysis is being developed separately for the 21 
Duwamish Waterway crossing. 22 


• Local, regional, and state agency capital and/or transportation improvement plans 23 
(CIPs/TIPs) or transportation facilities plans, and other planned improvements in proximity to 24 
a light rail alignment or station area will be reviewed and summarized. This effort will include 25 
identification of all “committed” improvements assumed for the No Build Alternative.26 
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4 STUDY AREA AND AREA OF EFFECT 1 


The general study area for the transportation analysis is 0.5 mile from the project alternatives 2 
except where noted in this section.  3 


4.1 Regional 4 


Analysis of systemwide traffic impacts will address the project alternatives’ regional effects 5 
within PSRC and Sound Transit’s district boundaries and the project-specific study area 6 
(Figure 4-1). The area of effect is expected to be the same as the study area.  7 


4.2 Transit 8 


The transit analysis will be conducted for the transit services included in the transit integration 9 
plan developed by Sound Transit and King County Metro. The extent of this analysis would only 10 
be within the general study area and at the project’s screenlines. For more geographically 11 
dispersed transit measures, the study area expands to encompass the relevant regional transit 12 
system.  13 


4.3 Arterials and Local Streets 14 


The arterial and local street analysis will focus on locations where traffic circulation, access, and 15 
operations are most likely to be affected by the light rail alternatives. The specific intersections 16 
to be studied will vary by time period and relationship to the project, as described further in this 17 
section. 18 


4.3.1 PM Peak Hour Analysis 19 


A preliminary set of 66 study intersections (Figure 4-2a through 4-2d and Table 4-2) have been 20 
identified for quantitative PM peak operational analysis under the existing (2019) and future 21 
(2032 and 2042) No Build conditions based on their proximity to station areas and other 22 
locations where the project may result in long-term changes to traffic operations. Intersections 23 
may be added if they meet the criteria in Table 4-1. The list of intersections to be studied will be 24 
reviewed and finalized in consultation with partner agencies following the Sound Transit Board’s 25 
identification of alternatives for inclusion in the Draft EIS.  26 


A subset of this preliminary set of intersections will be assessed for the 2042 build and 2032 27 
build (Interim Terminus) conditions, following on the results of the screening process detailed in 28 
Table 4-1. Intersections that meet at least one of these criteria will undergo additional analysis 29 
under the build conditions. Failure to meet any of the criteria indicates that an intersection is not 30 
likely to be substantially affected by the project, and it will not be analyzed beyond the existing 31 
and No Build conditions. 32 
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 1 


Figure 4-1. West Seattle and Ballard Link Extensions Representative Project2 


3 
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1 
Figure 4-2a. Intersections to be Studied – West Seattle/Duwamish 2 
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1 
Figure 4-2b. Intersections to be Studied – SODO and International District 2 


3 
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1 
Figure 4-2c. Intersections to be Studied - Downtown 2 


3 
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1 
Figure 4-2d. Intersections to be Studied – Interbay/Ballard 2 


  3 
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Table 4-1. Intersection Analysis Screening Process 


Parameter Threshold Value Description 


Critical Volumes 5% Travel forecasting indicates that the total volume 
for any movement between the build 
alternatives and the No Build condition would 
exceed the threshold value. 


Change in 
Nonmotorized 
Volumes 


A 100% increase or 
greater at intersections 
with less than 100 total 
pedestrians in the peak 
hour and with total 
pedestrian volumes 
greater than 5% of the 
total entering vehicle 
volumes at the 
intersection 


The pedestrian and bicycle volume increase 
over the No Build conditions where it is likely the 
number of activated pedestrian phases would 
noticeably increase or have additional conflicts 
with turning traffic. Intersections with over 100 
pedestrians during the peak hour are likely to 
already exhibit pedestrian walk phases during 
most, if not all, signal phases and have conflicts 
with turning traffic. Additional pedestrian activity 
would have less impact on the existing 
conditions. Intersections with pedestrian 
volumes less than 5% of the total entering 
vehicular volume during the peak hour typically 
serve all signal phases and would not incur 
additional delay with more pedestrian 
activations. 


Change in 
Intersection 
Geometry 


Changes in the 
number of lanes 
(and/or designation)  


Changes in intersection geometry resulting in 
the addition or deletion of a lane in any 
approach would change the capacity of the 
intersection and could affect LOS. 


Change in 
Intersection Control 


Traffic signal 
installation/modification 


The addition of a traffic control device, such as a 
signal, or signal phasing that would affect the 
capacity for some traffic movements and could 
change the overall LOS. 


Crosswalk Lengths  Increased crossing 
distance 


Green traffic signal time would be extended, and 
pedestrian clearances would be longer. 


Intersection Level of 
Service 


Intersection operates 
at or below LOS E or 
within 10% of LOS E 


Locations meeting the threshold criterion with 
the No Build Alternative would be analyzed in 
the build condition.  


 1 


  2 







West Seattle and Ballard Link Extensions 


Page 4-8 | AE 0036-17 | Transportation Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


Table 4-2. PM Peak Hour Study Intersection (Preliminary) 1 
1. 44th Avenue SW/SW Alaska Street 2. California Avenue SW/SW Alaska 


Street 


3. 42nd Avenue SW/SW Alaska Street 4. 42nd Avenue SW/SW Oregon Street 


5. Fauntleroy Way SW/SW Avalon Way 6. 35th Avenue SW/SW Avalon Way 


7. Delridge Way SW/SW Genesee Street 8. Delridge Way SW/SW Dakota Street 


9. Delridge Way SW/SW Andover Street 10. Fourth Avenue S/S Spokane Street 


11. Fourth Avenue S/Lander Street 12. Sixth Avenue S/Lander Street 


13. Fourth Avenue S/S Atlantic 
Street/SR 519 


14. Fourth Avenue S/S Royal Brougham 
Way 


15. Sixth Avenue S/S Royal Brougham Way 16. Fourth Avenue S/Seattle Boulevard S 


17. Fifth Avenue S/Mid-Block Crossing south 
of S Weller Street 


18. Fourth Avenue S/Weller Street Bridge 


19. Fifth Avenue S/S Weller Street 20. Fifth Avenue S/S King Street 


21. Fourth Avenue S/S Jackson Street 22. Fifth Avenue S/S Jackson Street 


23. Fourth Avenue S/Marion Street 24. Fifth Avenue S/Marion Street 


25. Fourth Avenue S/Madison Street 26. Fifth Avenue S/Madison Street 


27. Fifth Avenue S/Spring Street 28. Sixth Avenue S/Spring Street 


29. Fifth Avenue/Pike Street 30. Sixth Avenue/Pike Street 


31. Fifth Avenue/Pine Street 32. Sixth Avenue/Pine Street 


33. Fifth Avenue/Olive Way 34. Sixth Avenue/Olive Way 


35. Westlake Avenue/Blanchard Street  36. Ninth Avenue N/Denny Way 


37. Westlake Avenue N/Denny Way 38. Terry Avenue N/Denny Way  


39. Westlake Avenue N/John Street  40. Terry Avenue N/John Street 


41. Westlake Avenue N/Thomas Street  42. 6th Avenue N/Harrison Street  


43. Aurora Avenue N (SR 99)/Harrison 
Street  


44. Queen Anne Avenue/Republican Street 


45. First Avenue N/Republican Street 46. Dexter Avenue N/Republican Street  


47. Queen Anne Avenue N/Mercer Street  48. First Avenue N/ Mercer Street  


49. Fifth Avenue N/Mercer Street  50. Taylor Avenue N/Mercer Street  


51. Elliott Avenue N/W Mercer Place 52. Elliott Avenue W/W Galer Street 
Flyover/Magnolia Bridge Ramp 


53. Alaskan Way W/W Galer Street 54.  17th Avenue W/Dravus Street  


55. 15th Avenue W Southbound Ramps/W 
Dravus Street 


56. 15th Avenue W Northbound Ramps/W 
Dravus Street 


57. 15th Avenue W/W Bertona Street  58. 15th Avenue W/NW Leary Way 


59. 15th Avenue W/NW 54th Street 60. 17th Avenue NW/NW Market Street 


61. 15th Avenue W/NW Market Street 62. 14th Avenue NW/NW Market Street 


63. Chelan Ave SW & SW Spokane St 64. SW Spokane St & W Marginal 
Way/Terminal 5 


65. E Marginal Way & S Spokane St 66. SW Spokane St & 11th Ave SW 
 2 
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4.3.2 AM Traffic Analysis 1 


Quantitative analysis for the AM period will also be conducted at intersections within the study 2 
area in the following situations: 3 


a) Traffic counts or travel demand forecast modeling indicate the total intersection volume 4 
in the AM peak is higher than the PM peak volume, and 5 


b) Any one of the criteria in Table 4-1 are met 6 


If the AM peak has lower volumes than the PM peak, then the PM analysis will present an 7 
adequately conservative assessment of project impacts and an AM quantitative analysis will not 8 
be performed. Final confirmation of intersections to be studied will be documented in updates to 9 
this report and coordinated with agencies. 10 


4.3.3 Construction Period Traffic Analysis 11 


Roadways and intersections within the project study area that are likely to be substantially 12 
affected by construction-related operational changes will also be analyzed quantitatively.  13 


Traffic forecasts will be prepared for minor arterials or greater that have long-term (1-year or 14 
longer) lane closures to determine potential traffic diversion from the project impact, including 15 
construction-related truck traffic. Intersections coincident with principal or minor arterial roadway 16 
segments will be analyzed further using Synchro software to determine the degree of impact to 17 
LOS if they are forecasted to have the following: 18 


a) A volume to capacity (v/c) ratio of 0.9 or higher under the construction condition, and  19 


b) A v/c ratio increase of 10% or more from the construction impact 20 
 21 
In areas where this screening process results in potential redundancies, such as multiple 22 
construction phases or closely-spaced intersections, the construction phase or intersection with 23 
the potential for highest impact will be selected for analysis. Locations will be reviewed and 24 
finalized in consultation with partner agencies. 25 


In addition to the construction period traffic analysis, construction impacts will be identified for all 26 
other modes and elements included in this report. That information is described further in 27 
Section 7. 28 


4.4 Parking 29 


The study area and area of effect for parking will generally be limited to one block on either side 30 
of the above-grade light rail alignment and within 0.25-mile walking distance of stations where 31 
unrestricted parking exists that could accommodate hide-and-ride use. Parking utilization will 32 
not be studied for station areas in the downtown and urban centers where all parking has time 33 
restrictions; however, changes to parking supply will be documented wherever they occur. 34 
Within the affected areas, on- and off-street public parking supply, existing parking restrictions, 35 
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and weekday parking utilization survey data will be collected. In addition, parking within 1 
designated industrial areas where truck parking can be legally accommodated will be identified. 2 


Data will be collected by parking type (e.g., time-limited parking, free parking, loading zone, or 3 
private) and location (e.g., block face). Where available, data from local agencies will be used to 4 
populate data inventories near the light rail alignments and station locations. Where data are not 5 
available from local agencies, data will be collected through field surveys. Data will include a 6 
space occupancy count by block face or lot taken once during weekday mid-morning or mid-7 
afternoon hours. This time period represents typical conditions for peak commute-oriented 8 
parking demand.  9 


4.5 Non-motorized 10 


The study area and area of effect for non-motorized facilities will be within 0.5 mile of each 11 
station for pedestrian facilities and within 1.0 mile of each station for bicycle facilities as 12 
measured along the network.  13 


4.6 Safety 14 


The study area of the safety analysis will match the study defined for the particular mode being 15 
analyzed. For example, general traffic safety and pedestrian safety will be assessed within 16 
0.5 mile of the alignment and stations, in locations where the project may have effects on safety, 17 
while bicycle safety will be assessed within a 1-mile radius in locations where potential project 18 
effects are anticipated. 19 


4.7 Navigation  20 


The study area for navigable waterways will be based on the study area established for the 21 
Navigation Impact Report. The area of effect is expected to be from the Ballard Locks to Lake 22 
Washington for Salmon Bay and from Elliott Bay to mile 5 of the Duwamish Waterway for the 23 
Duwamish Waterway. 24 


The study area for airspace navigation impacts will be defined by the requirements of the 25 
Federal Aviation Administration Obstruction Evaluation/Airport Airspace Analysis. 26 


4.8 Freight 27 


The study area for truck freight will be the same or similar to that for regional and local 28 
roadways, with the focus on major and minor truck streets, intermodal highway and seaport 29 
connectors, and first/last mile connectors where necessary. A selection of intersections along 30 
these facilities will be identified for detailed operational analysis depending on the level of 31 
impact from the project alternatives; these intersections will be identified using the methodology 32 
described in Section 4.3. 33 
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The study area for rail freight will include tracks, yards, access points, and associated rail freight 1 
infrastructure affected by the alignments within the general 0.5-mile study area buffer. The study 2 
area for water-based freight will be similar to or the same as that for navigable waterways, 3 
including terminals, marinas, and associated water freight infrastructure. The area of effect is 4 
expected to be the same as the study area.5 
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5 ANALYSIS ASSUMPTIONS AND TOOLS 1 


5.1 Transportation Analysis Years and Period 2 


Based on the project’s schedule and available traffic forecasting data, the transportation 3 
analysis will focus on four distinct years: 4 


• Existing conditions. Reflects land use, roadway, and transit network conditions for the year 5 
2019. 6 


• Construction periods – 2027 and 2032.  These are the proposed construction analysis years 7 
to account for the West Seattle to Downtown Seattle project (year 2027) and the Downtown 8 
Seattle Transit Tunnel to Ballard project (year 2032). The 2032 construction analysis year 9 
assumes West Seattle to Downtown in operation. Quantitative analysis will be completed 10 
under the conditions described in Section 4.3.3.  11 


• Interim Build condition – 2032. This condition will analyze light rail service between West 12 
Seattle and an interim terminus in the South of Downtown (SODO) area. This condition will 13 
be based upon PSRC’s 2030 land use and roadway network assumptions, and a ridership 14 
forecast with the West Seattle Link Extension in service. 15 


• Future horizon year – 2042. This is the proposed horizon analysis year consistent with 16 
regional planning. This horizon year is consistent with Sound Transit long-range planning 17 
and assumes the full build of Sound Transit’s ST3 system, which is planned for completion 18 
by 2041. This horizon year would use the PSRC 2040 land uses factored to 2042 and 19 
roadway network assumptions.  20 


In the three future analysis years, the PM peak period (4 to 6 PM) will be evaluated and the 21 
analysis will focus on the peak hour within that period. This period is considered the timeframe 22 
when traffic impacts are the highest; therefore, the analysis will be of the worst-case traffic 23 
conditions. The AM peak hour (hour with highest volume between 7 and 9 AM) will be analyzed 24 
for the existing and future years under certain conditions (see Section 4.3.2).  25 


5.2 EIS Analysis Conditions 26 


5.2.1 Analysis Conditions 27 


The EIS analysis will be developed for the conditions listed in Table 5-1. The existing and No 28 
Build conditions will provide a point of comparison against the build (project alternatives) and 29 
construction conditions. This comparison determines project benefits and impacts based on the 30 
measures described in Section 7of this report.  31 
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Table 5-1. EIS Evaluated Conditions 


Condition 


Existing  
Year 
2019 


Construction 
Years a 


Future Year 


Notes 


Interim 
Year  
2032 


Horizon 
Year 
2042 


Existing X 
 


  
Includes land use, roadway, and 
transit network conditions for the 
year 2019. 


No Build  X X X 


Based on travel demand forecasts 
and an assumed list of 
constructed background projects 
and transit service modifications.  


Construction  X   


A quantitative and qualitative 
construction year analysis will be 
conducted based on an estimate 
of when construction would occur 
in the future. 


Build 
(Interim 
Terminus) 


  X  


Reflects the interim terminus 
condition in which the West 
Seattle line will end in SODO 
while construction of the new 
downtown tunnel is completed. 


Build 
(Project 
Alternatives) 


   X 
The horizon year condition 
assumes the full-length project is 
constructed and operating. 


a The construction analysis year is 2027 for West Seattle to Downtown Seattle and 2032 for Downtown Seattle to 
Ballard Link Extension, including the new tunnel. The 2032 construction analysis year assumes West Seattle to 
Downtown in operation. 


5.2.2 Background Project Identification 1 


The future year conditions will include state, regional, and local agency projects that are 2 
reasonably foreseeable, are in an officially adopted plan, and have either completed 3 
environmental review or are funded or permitted. These projects are assumed to be built and in-4 
place before the WSBLE project is completed. This list of background projects provides valuable 5 
insight into how the transportation system within and surrounding the project’s study area will 6 
change from existing conditions. These projects may directly affect transportation conditions, 7 
such as by altering travel patterns, affecting roadway operations and safety, and influencing 8 
non-motorized access and connections. The assumed background project list is included in 9 
Appendix A of this report. The sources for developing the background project list include the 10 
following: 11 
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• WSDOT Connecting Washington Package and Washington State Highway System Plan 1 
(WSDOT 2018) 2 


• PSRC Regional Transportation Plan 2018 (PSRC 2018) 3 


• Seattle Department of Transportation Move Seattle Strategic Plan 4 


• Sound Transit Sound Transit 2 (ST2) and ST3 Programs (Sound Transit 2008 2016) 5 


• King County Metro METRO CONNECTS Plan (King County Metro 2016) 6 


• Relevant local agency CIPs/TIPs  7 


• Port of Seattle Long-Range Plan (Port of Seattle 2017) 8 


• Seattle Pedestrian Master Plan (Seattle Department of Transportation [SDOT] 2017a) and 9 
Bicycle Master Plan (SDOT 2017b) 10 


• Port of Seattle Container Terminal Access Study (2003) 11 


• Port of Seattle Terminal 5 Environmental Impact Statement (2016) 12 


• Port of Seattle Duwamish Overnight Truck Parking Study (2018) 13 


City of Seattle Freight Master Plan (2016)Appendix B, Sound Transit 3 Modeling: Background 14 
Bus Network, documents the network assumptions for the regional transit system that are the 15 
basis of the WSBLE ridership forecasting. In addition to Sound Transit services, the document 16 
notes assumptions related to the King County METRO CONNECTS Plan that are included as 17 
part of the background network. Bus routing and service level assumptions in the WSBLE 18 
corridor will be reviewed as part of the transit integration coordination, and modifications may be 19 
made if it is determined better reflect planned operations and coordination of service in the 20 
corridor. 21 


5.3 Analysis Tools and Processes  22 


This section describes the analysis tools and modeling process that will be used to conduct the 23 
transportation analysis for the EIS. 24 


5.3.1 Travel Demand Forecasting Models and Process 25 


The transportation analysis will use the following regional travel demand models to support the 26 
assessment of future conditions: 27 


a) The Sound Transit Incremental Ridership Model, to produce transit ridership forecasts  28 
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b) A PSRC-based regional travel demand model, to calculate regional and project area 1 
traffic volume growth and other associated traffic metrics  2 


These models provide data included in the regional measures, transit system and local and 3 
arterial traffic operations analysis, as well as for a variety of other environmental analyses.  4 


While the transit ridership and travel demand models will be run independently of one another, 5 
they use many of the same data sources, including land use, costs and transit networks. Figure 6 
5-1 illustrates the relationship between the two demand models. The Sound Transit Incremental 7 
Ridership Model and the PSRC-based regional model formulation and refinements are 8 
discussed in more detail in Appendices C and D, respectively. 9 


 10 


 Figure 5-1. Sound Transit Ridership Forecasting Model and PSRC Based Regional Model 11 
Relationship 12 


 13 


Model Integration: 


Change in roadway 
congestion and 


vehicle/bus speeds 


Change in transit 
trips 


Adopted PSRC Regional 
Land Use Forecasts1 


ST Ridership 
Forecasting Model 


Regional PSRC Based 
Travel Demand Model 


Ridership 
Forecasts 


Local Traffic 
Operations 


(Synchro, HCS) 


Regional and 
Corridor 


Performance 


Intersection 
Level of Service 


• Screenline 
volumes 


• Mode shares 
• VMT, VHT, 


VHD 


1 This model will be updated to reflect the latest adopted PSRC land use forecasts available at the 
beginning of the EIS process. It is assumed this will be PSRC’s “Land Use Vision version 2” land use 
scenario released in 2017. 
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5.3.1.1 Sound Transit Incremental Ridership Model 1 


The current version of the Sound Transit Incremental Ridership Model uses analytical ridership 2 
forecasting procedures developed over three decades of incremental methods applications. 3 
During this period, the methods have been subjected to substantial external review, including 4 
three independent expert review panels and four cycles of review by the FTA over the course of 5 
New Starts grant applications for Link light rail projects (FTA 2013). As previously noted, the 6 
Sound Transit and PSRC modeling procedures are the foundation of the transportation 7 
technical analysis and are interrelated and complementary. The Sound Transit ridership model 8 
uses data from the PSRC modeling process to establish measures of change in external 9 
factors, including population and economic growth, and highway congestion. For more detailed 10 
information about the Sound Transit Incremental Ridership Model, see Appendix D, Sound 11 
Transit’s Transit Ridership Forecasting Methodology Report.  12 


The current model version is 2016-based, using new land use data (LUV.2) consistent with the 13 
version implemented in the current PSRC planning activities, along with ORCA card tap and 14 
passenger count data within the general incremental modeling framework. The version of the 15 
model being used was updated using service levels and average weekday ridership counts from 16 
late September 2016 to late March 2017, reflecting data after the opening of the University Link 17 
(U-link) extension. The Sound Transit model will be used to produce rail and bus ridership 18 
forecasts for use in the EIS and will be part of a post-processing step to provide adjustments to 19 
the regional traffic model. 20 


Transit Ridership Forecasting Process 21 


The Sound Transit Incremental Ridership Model will be used to perform the transit ridership 22 
(bus and rail) forecasts for the future interim and horizon years of 2032 and 2042, respectively. 23 
The transit ridership output from this model is used to analyze transit impacts as well as provide 24 
information used to analyze the regional system, traffic and roadway conditions, station areas 25 
and non-motorized system. 26 


The existing transit system and future transit system, which includes the planned ST system 27 
and a reasonably foreseeable future bus network, will be documented through a transit 28 
integration plan developed with King County Metro. This transit integration plan will be used to 29 
code the transit services and networks for the No Build and build alternatives in the ridership 30 
model. The Sound Transit ridership model will then be run for the No Build and build alternatives 31 
to prepare transit forecasts for analysis in the EIS.  32 


For the 2042 horizon year, the Sound Transit ridership model is run to reflect low, base and high 33 
future ridership scenarios reflecting varying levels of land use growth and per-mile auto pricing, 34 
while maintaining a consistent transit network between the three scenarios. This is similar to 35 
how the ridership forecasts were prepared for Sound Transit 3 – The Regional Transit System 36 
Plan, where forecasts were presented as ranges rather than a single number (Sound Transit 37 
2016). Specifically, the assumptions are as follows: 38 
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• Low transit forecast scenario:  1 


– Land use change between 2016 and 2035.  2 


• Base transit forecast scenario:  3 


– Land use changes between 2016 and 2040. The Year 2040 land use forecast was used 4 
as an approximate of 2042. 5 


• High transit forecast scenario:  6 


– Land use changes between 2016 and 2045 (based on extrapolating 2016 to 2040 7 
growth factors for 5 years). 8 


– Per-mile pricing (7 cents per mile for peak and 2 cents per mile for off-peak) added to 9 
base 19-cent-per-mile auto operating costs (Sound Transit 2018). 10 


Automobile operating costs used in the Sound Transit ridership model take into account relevant 11 
tolls, driving costs and parking costs.  The high forecast scenario includes an additional per-mile 12 
driving fee similar to the assumptions in the PSRC travel demand model used for PSRC’s 13 
ongoing long-term planning work regarding congestion pricing.  14 


For the 2032 interim build year, the Sound Transit ridership model will produce one ridership 15 
forecast reflecting assumed land use changes between 2016 and 2030, with no additional per-16 
mile pricing assumptions.  17 


5.3.1.2 PSRC-Based Four-County Regional Travel Demand Model 18 


The regional traffic model that will be used in this analysis has been developed specifically for 19 
the four-county PSRC area as a refinement of the PSRC trip-based travel demand model. The 20 
model is rooted in the latest PSRC 4k model (V4.05, fall 2017) and includes enhancements to 21 
trip generation, trip distribution, and assignment methodologies to reflect conditions within the 22 
project corridor. Details related to these enhancements can be found in Appendix C of this 23 
report.  24 


The land use inputs used in the regional model, consistent with those used for the Sound 25 
Transit ridership model, are based on the PSRC 2017 Land Use Vision, Version 2 (LUV.2). The 26 
LUV.2 forecasts are used as control totals for all land use estimates within the region but land 27 
use distribution modifications have been made in the regional model based on specific data 28 
provided by PSRC jurisdictions (Seattle, Bellevue, Redmond, Tacoma, Issaquah, Tukwila, 29 
Federal Way, Kent, Des Moines, King County, and Snohomish County) that have used the 30 
regional model for other recent projects. In addition, the traffic forecasts will be reviewed with 31 
recent agency development projects, such as the Port of Seattle environmental documents 32 
listed in Section 5.2.2, to ensure the forecasts are reasonable. 33 


Regional Travel Demand Model Process 34 


Future No Build (Baseline) Travel Demand Conditions 35 


For the future No Build conditions, the regional traffic demand model will be run and trip tables 36 
assigned to networks by time of day. Growth rates derived from the model assignments will be 37 
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applied to the observed traffic volume counts to develop estimated future PM peak hour and 1 
daily traffic forecasts. 2 


Future Build Travel Demand Conditions  3 


The regional traffic demand model will be used to generate traffic volumes for the build 4 
conditions based on the integration of transit ridership forecasts developed for the project 5 
alternatives from the Sound Transit Incremental Ridership Model. The projected changes to 6 
transit demand associated with the project alternatives will be incorporated into the regional 7 
traffic demand model to reflect travel pattern and volume effects from changes in transit 8 
ridership from Sound Transit’s Incremental model to ensure consistency in the forecasts 9 
between the two models. This is accomplished by supplying future roadway congestion and 10 
vehicle speed information from the regional traffic model to the Sound Transit model to develop 11 
the future transit ridership forecasts. This process is illustrated on Figure 5-1. This process will 12 
only be used to produce traffic volumes for the build condition at the regional and corridor and 13 
sub-area system levels (e.g., vehicle miles of travel [VMT], vehicle hours of travel [VHT], vehicle 14 
hours of delay [VHD], and screenline data). 15 


To develop traffic volumes for the build condition used in the arterial and local level analysis 16 
(i.e., intersection analysis near stations), the traffic volumes developed for the No Build 17 
condition will be used as a base, with additional volumes added to reflect the vehicle traffic 18 
anticipated to be generated by the project. This is explained further in Section 7. 19 


5.3.1.3 Station Area Trip Generation 20 


Park-and-rides are not proposed at light rail transit stations for this project. However, trip 21 
generation at transit stations and other Sound Transit facilities will be developed for various 22 
modes of travel, including the following: 23 


• Auto trips – Drop-off/pick-up, and transportation network company trips (e.g., taxis and ride-24 
sharing companies) 25 


• Transit trips – Number of buses serving a station 26 


• Walk/bike trips – Bus transfers and walk to transit/bike to transit trips 27 


The trip generation estimates will be based on several sources. One consideration is the Sound 28 
Transit mode of access survey for the U-link light rail extension to be collected in spring 2019. 29 
The mode of access survey will collect data for the full length of the light rail line from University 30 
of Washington Station to Angle Lake Station. In addition, national data from such sources as the 31 
Bay Area Rapid Transit (BART) Station Profile Study (BART 2015) will be considered. The 32 
BART study is a comprehensive mode of access and egress survey of BART rail users in the 33 
San Francisco Bay area. Available research and data related to transportation network 34 
company trips to and from transit stations will also be considered. 35 
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Information on bus service for each station will be developed by Sound Transit and King County 1 
service planners as part of the project’s transit service integration plan, which relies on the 2 
METRO CONNECTS service vision, modified as needed to reflect the characteristics of each 3 
alternative. This plan includes changes in local transit circulation to and from the station area, 4 
which will be incorporated into the overall trip generation. 5 


The vehicle and non-motorized (pedestrian and bicycle) trips associated with the light rail station 6 
ridership forecasts for the alternative with the highest ridership at that station will be used for 7 
evaluating the station area effects. Exceptions may be made at locations where there are 8 
substantial differences between alternatives (e.g., one has bus transfer opportunities and one 9 
does not); in these cases, two different trip-generation scenarios may be developed at these 10 
locations. Trips will be assigned to the non-motorized and vehicular networks around the station 11 
locations based on existing and anticipated future circulation patterns. 12 


5.3.1.4 Construction Condition 13 


The effects of construction will be assessed both quantitatively and qualitatively (see 14 
Sections 7.2 through 7.11). Estimates of future roadway volumes under the construction period 15 
condition for the quantitative analyses will be estimated using the 2027 and 2032 No Build travel 16 
demand model (see Section 5.2). The No Build network will be modified to reflect construction 17 
period conditions, including additional truck activity, and reroutes and capacity-reducing 18 
rechannelizations with durations of greater than 1 year. See Section 4.3.3 for more details about 19 
the construction study area. 20 


5.3.2 Traffic Operations Analysis Tools 21 


The study area intersections listed in Section 4.3 will be assessed using Synchro software 22 
(version 10). Synchro is a traffic modeling program designed for analyzing intersection traffic 23 
operations and optimizing traffic signal timings. Synchro reports average vehicle delay, allowing 24 
calculation of LOS consistent with the Highway Capacity Manual (HCM) (Transportation 25 
Research Board 2016) definitions. Synchro also estimates average and 95th percentile queue 26 
lengths. In locations where queue analysis is required, SimTraffic will be used. 27 


5.3.3 Other Tools 28 


Mode-of-access tools including GIS-based software will be used to define the study areas 29 
described in Section 4. As existing travel behaviors continue to change and travel behaviors 30 
emerge that provide mobility options and choices for travelers, such as rideshare vehicles, 31 
additional analysis software and/or tools may be developed to provide support for evaluation 32 
measures related to these behaviors. 33 
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6 AFFECTED ENVIRONMENT 1 


The affected environment for transportation will document existing conditions in year 2019 for 2 
each element of the transportation system evaluated within the study area. These elements 3 
include Regional and Corridor Traffic, Transit, Arterials and Local Streets, Parking, Non-4 
motorized Facilities and Modes, Safety, Navigation, and Freight. Particular focus for these 5 
modes will be on transportation facilities in the vicinity of proposed transit stations because 6 
these will be the primary site-specific traffic generators.  7 


The detailed means for documenting the existing conditions for these transportation elements 8 
are discussed in the Environmental Impact section because the methods and measures to 9 
assess the existing conditions, No Build alternative, and project alternatives are largely the 10 
same. Existing conditions information will be both quantitative and qualitative and will be 11 
displayed both graphically and in a tabular format as appropriate. 12 
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7 TRANSPORTATION RESOURCE ANALYSIS AND 1 


MEASURES 2 


This section discusses the transportation analysis and measures that will be documented in the 3 
EIS to understand the Affected Environment and the direct impacts of the No Build and build 4 
alternatives. Direct impacts include measures to assess the long-term impacts as well as short-5 
term impacts during construction. This section also includes the analysis and measures used to 6 
determine Indirect and Cumulative Impacts on the transportation system.  7 


7.1 Assessment Methods and Analysis Thresholds 8 


The analysis and measures in this section are presented by the specific transportation resource 9 
that will be documented in the Transportation chapter and Transportation Technical Report of 10 
the EIS. The transportation analysis presented in these documents will be performed at three 11 
assessment levels, depending on resource: regional, corridor and sub-area, and local.  12 


Regional measures are defined as within the project area and beyond and are considered 13 
region-wide (e.g., King County or beyond). Measures at the corridor and sub-area level are 14 
intended to provide information for the project area or a specific segment within it. Measures at 15 
the local level would provide information specific to a certain location, transit route or 16 
transportation facility. Table 7-1 summarizes the transportation analysis measures; the following 17 
sections of provide more detail on individual modes. 18 


Table 7-1. Transportation Measures by Transportation Resource  19 


Transportation 
Resource 


Assessment Level Measures 


Regional and Corridor 
Traffic 


Regional Growth rate, VMT, VHT, VHD 


Corridor and sub-area 
Growth rate, vehicle volumes, v/c ratio/LOS, 
person trips, mode share 


Transit 
Regional 


System-wide annual and daily transit trips and 
boardings, total annual and daily light rail 
boardings, transit travel-shed 


Corridor and sub-area 
Project boardings, station and station area 
boardings and alightings  


Local 
Coverage, frequency, span, passenger load, 
reliability, stop and layover modifications, 
transfers, route performance 
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Transportation 
Resource 


Assessment Level Measures 


Arterials and Local 
Streets 


Local 


Access and local circulation, intersection LOS, 
and queue lengths 


Parking  Parking impact near stations and elevated and 
at-grade guideways. Includes spaces removed, 
current parking supply and restrictions, 
estimated parking demand, and assessment of 
drop-off/pick-up areas needs based on 
estimated forecasts 


Non-motorized Facilities 
and Modes 


Pedestrian and bicycle access, circulation and 
facility gaps surrounding stations, barriers, 
Americans with Disabilities Act accessibility, 
school walk route impacts, pedestrian LOS and 
bicycle parking at stations 


Safety Historical intersection and roadway collision 
type and frequency; safety assessment of 
project effects on all modes 


Navigation Impact to waterway navigation and an 
Obstruction Evaluation/Airport Airspace 
Analysis 


Impact to navigable airspace for nearby 
airports 


Freight Impact of the alignment on freight terminals, 
access, delays, routing, marine waterways, rail 
facilities, business loading zones and access, 
and truck parking 


Construction Quantitative and qualitative assessment of 
impacts to traffic operations, circulation and 
access, transit operations, property access, 
non-motorized travel, parking supply, freight, 
and marine navigation (if applicable) 
associated with transportation facility closures; 
include estimation of construction-related 
traffic, truck routes, and staging areas 


 1 


Measures for assessing these transportation elements, discussed in the following sections, will 2 
be both quantitative and qualitative, and results will be displayed both graphically and in tabular 3 
format as appropriate.  4 
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7.2 Regional and Corridor Traffic 1 


7.2.1 Operations 2 


7.2.1.1 Regional Traffic 3 


Evaluation Measures  4 


Information from the regional model developed for this study will be the key data source for this 5 
analysis. The following types of data will be produced for interim year 2032 and horizon year 6 
2042 to analyze the effect of project alternatives on regional or system-wide traffic 7 
characteristics: 8 


• Growth rate – the annual growth rate for vehicle traffic in the region 9 


• VMT – Total average daily vehicle miles traveled on the regional roadway system 10 


• VHT – Total average daily vehicle hours traveled on the regional roadway system 11 


• VHD – Total average daily vehicle hours of delay on the regional roadway system, which 12 
indicates the total level of congestion 13 


Evaluation Approach  14 


Information from the regional model will be used to generate the long-term-condition VMT, VHT, 15 
and VHD data for the No Build Alternative and build alternative(s). This model will be run in an 16 
iterative process with the Sound Transit Incremental Ridership Model, with roadway traffic 17 
volumes reflecting changes in transit ridership as described in Section 5.3.1. Matrices of vehicle 18 
trips and travel times on an origin-destination pair level from the model will be used to quantify 19 
estimated VHT, and matrices of vehicle trips and hours of delay per trip will be used to quantify 20 
the impact of project alternatives on VHD.  21 


Short-term changes in regional traffic during construction will not be assessed unless there are 22 
direct construction impacts on a regional facility, such as state highways. 23 


7.2.1.2 Corridor Traffic 24 


Evaluation Measures 25 


• Growth rate — Vehicle traffic demand within the WSBLE project area will be forecasted and 26 
presented as an annual growth rate.  27 


Additional measures used to evaluate effects within a corridor and/or sub-area of the study area 28 
will be based on a screenline-level analysis for the PM peak hour. Screenlines are imaginary 29 
lines drawn across one or more roadways to compare aggregate changes in traffic conditions. 30 
The following data will be included for each screenline: 31 


• Vehicle volumes 32 


• Vehicle v/c ratio/LOS 33 
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• Person trips – The number of person trips across screenlines 1 


• Mode share – The proportion of vehicle and person trips at screenlines taken by transit (bus 2 
and rail) versus personal auto 3 


Evaluation Approach 4 


The analysis of traffic impacts in various segments of the corridor will involve comparing traffic 5 
conditions on the highway and local street system at selected screenlines for each alternative, 6 
with the exception of the growth rate measure, which is an area measure based on 7 
transportation analysis zones (TAZs) within the study area.  8 


The screenline comparisons will provide a snapshot of traffic operations along each corridor. A 9 
map and table will be used to present data at five screenline locations, as shown on Figure 7-1: 10 


• Screenline 1 – Duwamish Waterway Crossing (north-south) 11 
• Screenline 2 – Between S Lander Street and Holgate Street (east-west) 12 
• Screenline 3 – S Main Street (east-west) 13 
• Screenline 4 – Denny Way (east-west) 14 
• Screenline 5 – Salmon Bay Crossing (east-west) 15 


Information for each screenline will be generated from the project’s regional model and Sound 16 
Transit’s ridership model and will include PM peak hour and daily values.  The v/c ratio at the 17 
screenlines may be expressed as a generalized facility-based LOS. 18 


7.2.2 Construction 19 


Construction impacts will be qualitatively and quantitatively assessed to determine if the 20 
project’s construction would have any impact on the regional and corridor traffic measures.  21 


7.3 Transit 22 


7.3.1 Operations 23 


7.3.1.1 Regional Transit 24 


Evaluation Measures 25 


The following measures will be considered for assessing effects of the project on system-wide 26 
bus and rail transit for interim and horizon years 2032 and 2042: 27 


• Annual transit ridership (linked trips) 28 
• Daily transit ridership (linked trips) 29 
• Annual Link light rail boardings 30 
• Daily Link light rail boardings 31 
• Transit travel-shed 32 


33 
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•  1 


Figure 7-1. Screenline Locations 2 
  3 
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Evaluation Approach  1 


The Sound Transit ridership model will be used to produce system-wide linked trip and 2 
boardings estimates. The network will be coded to reflect the No Build and build alternatives, 3 
and then the model will be run to produce transit forecasts for each alternative. Ridership 4 
forecast results will be provided as direct outputs from the ridership model. See Appendix A for 5 
a list of projects assumed for the No Build conditions. 6 


Transit travel-shed will estimate the distance that a rider can travel from one or more points 7 
along the project alignment in a given length of time (e.g., 30 minutes). It may be accompanied 8 
by demographic data such as estimated housing and employment within that area served. 9 


7.3.1.2 Corridor Transit 10 


This section describes the corridor and sub-area analyses that will evaluate projected changes 11 
to transit services (light rail and bus) by the build alternatives. 12 


Evaluation Measures 13 


The following evaluation measures will be considered to understand the corridor and sub-area 14 
effects on transit service for interim year 2032 and horizon year 2042: 15 


• Project boardings (daily, AM peak, PM peak) 16 
• Station and station area boardings and alightings (daily, AM peak, PM peak) 17 


Evaluation Approach 18 


The Sound Transit incremental ridership model will be used to produce ridership data (in 19 
boardings) for the project. Ridership will be estimated for the AM peak, PM peak and daily 20 
periods. Corridor daily bus ridership will be estimated to represent the No Build conditions. 21 


AM peak, PM peak, and daily station boardings and alightings by alternative will be produced 22 
from the Sound Transit incremental ridership model. Each alternative will have a specific transit 23 
integration plan and parking capacity for drop-off/pick-up developed along with transit travel 24 
times (light rail and bus) within the WSBLE corridor and other key areas. 25 


7.3.1.3 Local Transit 26 


The transit quality of service assessment will analyze the expected project effects on the 27 
existing and future bus and light rail services within the WSBLE study area using both 28 
qualitative and quantitative information. The approach will follow the methodology and 29 
guidelines presented in the Transit Capacity and Quality of Service Manual (Transportation 30 
Research Board 2013), and supplemented with the King County Metro service standards and 31 
guidelines, where appropriate. Transit quality of service information will either be reported at the 32 
screenlines, or at station areas within the WSBLE study area. 33 
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Evaluation Measures 1 


The evaluation will document the transit service effects for existing conditions and No Build and 2 
build alternatives. This will include: 3 


 Service coverage and circulation 4 


 Transit LOS for:  5 


– Frequency 6 


– Span (daily hours of service) 7 


– Passenger load 8 


– Reliability 9 


 Temporary or permanent closures or relocations of stops and layover spaces 10 


 Transfer conditions (i.e., bus/rail, rail/rail) 11 


 Route performance, for key routes near affected station areas and where the alignments 12 
impact street operations 13 


Evaluation Approach  14 


Expected changes in transit service and routing with the build alternatives will be identified and 15 
compared to the transit service and routing under No Build conditions. These changes will also 16 
identify temporary or permanent changes to transit facilities and equipment (e.g., stops and 17 
stations, overhead caternary system (OCS), layover, and similar) and will be developed in 18 
conjunction with King County and Sound Transit service planners as part of the project’s transit 19 
integration plan.  20 


The comparison will focus on changes in transit coverage within the project study area and 21 
potential effects on speed and reliability (based on existing reliability information from the transit 22 
agencies, traffic operations results, and/or other traffic analysis data). Frequency will be 23 
reported at screenlines for the AM and PM peak hours. Span will be reported for transit lines 24 
crossing screenlines and serving proposed stations, for the weekday and weekend. Reliability 25 
will be reported by transit line, at screenlines, for the AM and PM peak hours. Passenger load 26 
data will be provided from the Sound Transit incremental ridership model and will be reported 27 
for the AM and PM peak hours, at screenlines (see Figure 7-1). Where applicable, results will be 28 
presented along with the LOS thresholds from King County Metro and the Transit Capacity and 29 
Quality of Service Manual to understand the changes with the project. 30 


7.3.2 Construction 31 


This analysis will evaluate the potential short-term impacts to regional, corridor and local transit 32 
together. Transit impacts during construction will be coordinated with Sections 7.2, Regional 33 
and Corridor Traffic; 7.4, Arterial and Local Street Traffic; and 7.6, Non-motorized Facilities and 34 
Modes. Construction impacts to transit will consider both the transit service and transit rider. 35 
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This assessment will evaluate the potential modifications to roadway capacity and operations 1 
during construction on transit service and the ability to access the system during construction. 2 
This would include construction activities that could require closure or relocation of transit stops.  3 


7.4 Arterial and Local Street Traffic 4 


7.4.1 Operations 5 


7.4.1.1 Property Access and Local Circulation 6 


This evaluation will assess permanent local area traffic circulation impacts including access to 7 
properties affected by the build alternatives. Refer to Section 7.4.2 for construction impacts to 8 
property access and local circulation.  9 


Evaluation Measures 10 


The evaluation will document any physical change to the traffic patterns and movements along 11 
with changes in property access. 12 


Evaluation Approach 13 


This assessment will include such factors as: 14 


• Effect of potential street closures on localized traffic movement 15 
• Loss of access (such as left turns) to and from driveways 16 
• Changes in property access 17 


7.4.1.2 Intersection Operations (including Station Area Traffic Analysis) 18 


Evaluation Measures 19 


Effects on intersection operations will be evaluated between the No Build and the project 20 
conditions based on the analysis years identified in Table 5-1. LOS measures the quality of 21 
traffic operations at an intersection. As described in Table 7-3, LOS ratings range from A to F. 22 
LOS A represents the lowest amount of delay and LOS F the highest amount of delay. Queue 23 
lengths will be reported at intersections that operate at or below (failing) the agency’s LOS 24 
threshold. 25 


Agency transportation goals and LOS standards are developed as part of each agency’s 26 
comprehensive planning efforts. Although agencies accept different levels of congestion, a 27 
delay-based intersection LOS analysis is typically conducted for impacts analyses and is 28 
proposed for this project. Delay is expressed in terms of average delay (in seconds) per vehicle 29 
as a result of the intersection operations.  30 


In the absence of an adopted City of Seattle LOS threshold policy for intersection operations, 31 
LOS E will be used as a guide to determine when coordination with the City of Seattle is 32 
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required to discuss project-related impacts on intersections. This threshold was selected in 1 
coordination with City of Seattle. 2 


Table 7-3. Level of Service Definitions for Signalized and Unsignalized Intersections 3 


LOS 


Average Control Delay  
(seconds per vehicle) 


Traffic Flow Characteristics 
Signalized 


Intersections 
Unsignalized 
Intersections 


A < 10 < 10 Virtually free flow; completely unimpeded. 


B > 10 and < 20 > 10 and < 15 Stable flow with slight delays; less freedom to 
maneuver. 


C > 20 and < 35 > 15 and < 25 Stable flow with delays; less freedom to 
maneuver. 


D > 35 and < 55 > 25 and < 35 High density but stable flow. 


E > 55 and < 80 > 35 and < 50 Operating conditions at or near capacity; 
unstable flow. 


F > 80 > 50 Forced flow; breakdown conditions. 


Source: Transportation Research Board (2016). 


Evaluation Approach  4 


Synchro (version 10.0) software will be used to determine the projected peak hour LOS for the 5 
analysis years identified in Table 5-1 at the intersections identified in Section 4.3. The HCM 6 
report from the Synchro software will be used to summarize average intersection delay, LOS, 7 
and v/c ratios (HCM 2010 6th Edition will be used unless unavailable for the configuration under 8 
study, in which case HCM 2000 will be used). The signalized intersections’ LOS will be defined 9 
in terms of average intersection delay. The LOS at an unsignalized intersection is also defined 10 
in terms of delay, but only for the worst operating movement, which is typically on the minor 11 
street (i.e., stop) approaches. For unsignalized intersections that are stop-controlled on each 12 
approach, the average intersection delay is reported. Vehicle queue lengths will be reported 13 
from Synchro for intersections adjacent to stations, intersections not meeting agency LOS 14 
standards or with direct physical project impacts, as agreed to with the relevant jurisdictions, to 15 
understand if the project alternatives extend vehicle queues beyond the storage length. 16 


Default assumption values for the analysis will be developed for intersections where actual 17 
values are not available. These will include assumptions with respect to saturation flow rates, 18 
geometry, traffic, and signalization conditions. Table 7-4 provides assumptions for existing and 19 
future year (No Build and build alternatives) input values and assumptions when data are not 20 
available.  21 


 22 
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Table 7-4. Default Synchro Parameters and Assumptions 1 


Arterial Intersection 
Parameter Existing Year 2019 Future Analysis Years 


Peak Hour Factor From count and for entire 
intersection; otherwise: 
If total entering vehicles ≥1000, 
0.92. 
If total entering vehicles <1000, 
0.90. 


Use 0.95 for all intersections except 
where existing peak hour factor (PHF) 
is greater than 0.95 or less than 0.70. 
Use existing PHF in cases where the 
PHF is greater than 0.95. 
If existing PHF is less than 0.70, then 
increase factor by 0.20. 


Conflicting Cyclists 
and Pedestrians per 
Hour 


From traffic count, otherwise 
assume 10 pedestrians/cyclists 
in both AM and PM periods. 


For the No Build Alternative, apply 
growth rate from adjacent street to 
existing volumes.  
For the build condition, add the 
number of pedestrians based on the 
station ridership and mode of access 
forecasts. 


Area Type “CDB” for areas within 
downtown Seattle. “Other” for all 
other locations within the study 
area. 


Same as existing. 


Ideal Saturation Flow 
(for all movements) 


1,900 vehicles per hour. Same as existing. 


Lane Utilization Default software assumptions 
unless data/engineering 
judgment suggests otherwise. 


Same as existing. 


Lane Width Existing lane widths. Assume 11 
feet if no information available. 


Same as existing, unless 
improvements proposed; then use 
agency standards/plans. 


Percent Heavy 
Vehicles 


From count, otherwise 3%. Same as existing. 


Percent Gradea Flat approach = 0%. 
Moderate Grade on approach = 
3%. 
Steep grade on approach = 6% 
or from field/elevation data. 


Same as existing. 


Parking Maneuvers 
per Hour 


Based on parking regulations. 
For less than 15-minute parking, 
assume 4 maneuvers per hour; 
otherwise, assume 1 maneuver 
per hour, unless 
data/information gathered or 
provided from agencies suggest 
otherwise. 


Same as existing. For new parking, 
assume existing assumptions for 
maneuvers based on parking 
durations. 
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Arterial Intersection 
Parameter Existing Year 2019 Future Analysis Years 


Bus Blockages Headway information provided 
by transit agencies. 


Use future service assumptions 
developed by King County Metro, 
Pierce Transit, and Sound Transit as 
part of the Transit Service Integration 
Plan. 


Intersection Signal 
Phasing and 
Coordination 


From agency signal phasing 
sheets or their existing analysis 
files. 


Signal timings for existing signals: 
same as existing. Signal timings for 
intersections constructed due to the 
project: ITE methodology. 
For timing adjustments: Left turns, if 
permitted in existing, will be examined 
for a protected phase based on LOS, 
access/geometry, safety, and agency 
guidance. 
For build: Any left-turn conflict with at-
grade light rail will include a separate 
lane and have protected phasing. Left 
turns will be restricted (or protected 
with a gate or similar treatment) at 
unsignalized intersections. For 
elevated light rail, mid-block left turns 
will be restricted. 


Intersection Signal 
Timing Optimization 
Limits 


Not applicable. Between 60 and maximum of 180 
seconds. 


Minimum Green Time Per signal timing cards. Based on pedestrian times (minimum 
of 7 seconds walk time and 3.5 feet 
per second for flashing don’t walk 
clearance). 
If no crosswalk: 10 seconds. 


Yellow and All Red 
Time 


Per signal timing cards. New signals: Yellow = 4 seconds, and 
All Red = 1 second. 


High-occupancy 
Vehicle (HOV) Lanes  


Lane Utilization Method.b Same as existing. 


Right Turn on Red Allow (unless signed otherwise). Same as existing. 


Right Turn Overlaps Per signal timing cards. Identify if used. 


Vehicle Queue 
Lengths 


Based on 25 feet per vehicle. Same as existing. 


Note: Delay-based LOS results will be reported from Synchro’s HCM 2000 Reports. 
a Percent grade assumed for at-grade intersections only. 
b This methodology assumes intersection lane designations will be coded exactly as shown in the field. 
Shared through (HOV) and right turn lanes will be coded as a general-purpose traffic lane because Synchro 
does not have a special method for HOV lane analysis. To account for lower HOV lane volumes, the lane 
utilization factors will be adjusted to reflect this condition.  
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7.4.2 Construction 1 


The assessment of construction-related transportation impacts on local and arterial streets will 2 
focus primarily on corridors near the light rail alignment or on streets that could be substantially 3 
affected by construction with any of the build alternatives. For the purposes of impact 4 
assessment on local and arterial streets, the construction phase considered to be most 5 
disruptive to traffic operations in the corridor will be the one assessed in the most detail. This 6 
phase will be identified in coordination with Sound Transit staff and staff from local jurisdictions, 7 
as appropriate. Depending on the agreement with local jurisdictions, a limited traffic analysis 8 
during the construction periods within the WSBLE study area would be considered based upon 9 
the thresholds described in Section 4.3.3. 10 


The construction analysis on local and arterial streets will consider the following: 11 


• Changes in roadway capacity, including potential lane closures, roadway modifications, 12 
areas of construction activity adjacent to travel lanes, or other reductions to capacity as a 13 
result of project construction activity 14 


• Identification of access and impacts from potential construction staging areas on roadway 15 
operations 16 


• Assessment of potential for traffic diversion related to road closures, and options for traffic 17 
detours 18 


• Estimation of construction truck traffic 19 


• Impacts on emergency services 20 


The analysis will be summarized in a tabular format to identify the following: 21 


• Impact location(s) 22 


• Street characteristics 23 


• Type of construction activity, including likely duration of impact to roadways (characterized 24 
as full or partial closures for short-term or long-term periods) on local and arterial roadways 25 


• Level of construction traffic (characterized as high, moderate, or low); high truck traffic is 26 
generally associated with major fill, excavation, and concrete work  27 


• Availability and identification of potential detour routes including ability to accommodate 28 
oversize loads if needed 29 


• Potential for detoured traffic to affect a residential neighborhood (This is characterized as 30 
high, medium, or low and is related to both potential for road closures and options for traffic 31 
detour.) 32 
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• Loss of on- and off-street public parking. (This may be characterized as “yes” for parking 1 
loss and “no” for no parking loss  2 


7.5 Parking 3 


Demand for parking by transit riders will likely vary depending on location throughout the study 4 
area, with relatively high demand at major stations near the northern and southern ends of the 5 
alignment (such as Alaska Junction, Avalon, Delridge, Ballard, and Interbay), with lower 6 
demand in the other areas of the project with limited parking supply (i.e., Downtown Seattle). 7 
While park-and-ride lots are not planned with this project, an assessment of drop-off/pick-up 8 
activity and informal parking near station areas will be conducted through analysis of existing 9 
mode-of-access survey information and data from Sound Transit for similar station areas. These 10 
data will be used to estimate the impact of driving and/or parking for stations along the corridor.  11 


7.5.1 Operations  12 


Evaluation Measure 13 


Analysis of the impacts of the project on existing on- and off-street public parking will consider 14 
roads where permanent facilities would be in the right of way and roadways around stations. 15 
The analysis will consider the loss of existing public on- and off-street parking supply and the 16 
potential for hide-and-ride parking. 17 


Evaluation Approach 18 


The evaluation of parking impacts will include an inventory of parking supply, types of 19 
restrictions, and utilization in locations where parking is anticipated to be affected by the project. 20 
The information will be compared to the changes the build alternatives would make in the 21 
parking supply and the potential for hide-and-ride parking. Survey data from Sound Transit 22 
related to station access via auto modes will be used to assess the impact these modes will 23 
have in and around station areas along the alignment.  24 


Along the alignment, the assessment of parking loss will be based on review of the inventory of 25 
parking supply and demand coupled with an evaluation of the conceptual drawings for each 26 
build alternative. Comparison between existing demand and the supply remaining after 27 
construction of each build alternative will form the basis for identifying parking loss associated 28 
with each alternative. This comparison will also consider that loss in relation to parking 29 
utilization and will facilitate the identification of possible mitigation strategies. The potential loss 30 
of existing parking spaces will be presented by both location and type. Off-street parking lots will 31 
be considered as additional supply for the loss of on-street parking in the analysis. The 32 
propensity of station areas to attract hide-and-ride parking will be analyzed based on ridership 33 
forecasts, parking restrictions, and potential walkshed to available on-street parking. 34 
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7.5.2 Construction 1 


The assessment of construction-related parking impacts will consider the following: 2 


• Changes in roadway parking restrictions 3 


• Impacts to on- and off-street public parking supply, including truck parking 4 


• Potential additional temporary loss of off-street parking due to construction staging, as well 5 
as construction worker parking 6 


7.6 Non-motorized Facilities and Modes 7 


7.6.1 Operations 8 


7.6.1.1 Evaluation Measures 9 


The non-motorized facility and modes will evaluate pedestrian and bicycle access, circulation 10 
and facility gaps surrounding stations, barriers, Americans with Disabilities Act accessibility, and 11 
school walk route impacts. The assessment of future non-motorized (pedestrian and bicycle) 12 
facilities will address the following issues: 13 


• Pedestrian access and circulation within 0.5 miles of the proposed station in relation to the 14 
forecasted ridership. 15 


• Direct (physical) effects on pedestrian and bicycle facilities along the alignment of each 16 
alternative. This would include identifying any barriers the build alternatives might create to 17 
non-motorized movements. 18 


• Identification of existing physical barriers for non-motorized (pedestrian and bicycle) 19 
movements accessing proposed stations.  20 


• Identification of currently missing and funded new sidewalk sections for city arterials within 21 
the study area.  22 


• Impacts on designated school walk routes. 23 


• Identification of deficiencies in the existing and funded regional bicycle paths and routes 24 
within 1.0 mile of proposed station locations, and a general quantification of how major 25 
multi-use trails/paths are used (i.e., by commuters or recreational users). 26 


• Bicycle parking needs 27 
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7.6.1.2 Evaluation Approach 1 


The evaluation of non-motorized facilities and modes will be conducted through an inventory of 2 
the existing and planned future non-motorized facilities surrounding each proposed station as 3 
identified in the evaluation measures (planned future facilities will be limited to those 4 
reasonably-foreseeable projects that have funding or are otherwise committed). This will identify 5 
existing and future gaps in the non-motorized network, and other barriers as applicable (e.g., 6 
topography). In coordination with the regional travel demand and transit ridership forecasts, 7 
future estimated non-motorized volumes will be generated for each station and assigned to the 8 
non-motorized facilities within the station non-motorized study area. This will be conducted for 9 
both No-Build and Build alternatives. This assignment of the pedestrian and bicycle forecasts 10 
will identify any physical barriers limited access to the stations.  11 


A quantitative pedestrian LOS analysis will also be conducted for sidewalks at intersections 12 
within one block (approximately 300 feet) of each proposed station entrance (the study area 13 
may exceed one block or 300 feet from the station depending on the location of transfer points 14 
or nearby pedestrian generators). The Transit Capacity and Quality of Service Manual 15 
(Transportation Research Board 2017) and HCM methodology for determining sidewalk LOS 16 
will be used for this analysis. This methodology produces a score that indicates the pedestrian’s 17 
perception of the travel experience and is based on the average pedestrian space and average 18 
flow rate.  19 


7.6.2 Construction 20 


Non-motorized construction analysis will be coordinated with Section 7.4, Arterial and Local 21 
Street Traffic, considering the potential pedestrian or bicycle facility impacts on roadways or 22 
non-motorized facilities as a result of project construction activity that could close or modify 23 
these facilities. This analysis will summarize the impact location, type of facility and construction 24 
activity, including likely duration of impact (i.e., short-term versus long-term). 25 


7.7 Safety 26 


Potential effects of the project on safety will be assessed qualitatively and, where appropriate, 27 
quantitatively, for all modes within the study area, including general traffic, transit, freight, 28 
bicycle, pedestrian and waterway vessel modes.  29 


7.7.1 Operations 30 


7.7.1.1 Evaluation Measures 31 


Evaluation measures will include the following: 32 


• Intersection and roadway collision histories (type, severity, and frequency) 33 
• Qualitative effects on general-purpose traffic, transit, freight, and non-motorized safety 34 







West Seattle and Ballard Link Extensions 


Page 7-16 | AE 0036-17 | Transportation Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


7.7.1.2 Evaluation Approach 1 


A safety analysis will assess historical collisions/crashes within the project limits in terms of 2 
type, severity, and frequency. Collision data from the latest 3 years will be compiled and 3 
summarized to identify any current safety deficiencies. Unique collision patterns (e.g., high 4 
frequency of a specific pattern) will be noted. The collision data will be collected for any directly 5 
affected local intersections and roadways.  6 


A safety assessment of the intersection and roadway design will be conducted only where the 7 
build alternatives are proposed to be within the roadway right of way, substantially increase 8 
traffic volumes, or result in a physical change to the roadway geometrics or channelization. To 9 
minimize conflicts during operations, the project does not include light rail within active road 10 
right of way. Along these streets, a qualitative discussion of how the project may directly affect 11 
the existing collision type and frequency will be developed and documented.  12 


Safety effects on general vehicle traffic and truck freight travel due to station trip activities will be 13 
qualitatively assessed based on projected changes in traffic volumes and critical queue lengths, 14 
modal conflicts and proposed roadway design.  15 


Safety effects on bicycle and pedestrian travel will also be qualitatively assessed based on 16 
changes in the number of conflicts with motorized modes, as well as changes in facilities 17 
provided for their travel. This assessment will consider school walk routes and school bus 18 
zones.  19 


7.7.2 Construction 20 


Construction impacts will be qualitatively assessed to determine if the project’s construction 21 
would have any impact on the safety of the transportation system. This will include assessing 22 
the safety of transit riders, general purpose traffic, non-motorized modes (pedestrians and 23 
bicyclists) and freight travel.  24 


7.8 Navigation 25 


Navigation Impact Reports will be prepared for the Duwamish Waterway and Salmon Bay, and 26 
the findings will be summarized in the Transportation Technical Report. The Navigation Impact 27 
Reports will be based on information from agency coordination, waterway user interviews and 28 
surveys, historical navigation patterns, and additional economic or freight cargo research if 29 
needed. The reports will document existing and future navigational needs as well as potential 30 
impacts to navigation from each alternative, including effects on navigation channels and 31 
navigation to and from the shoreline where applicable.  32 


An Obstruction Evaluation/Airport Airspace Analysis will be developed per Federal Aviation 33 
Administration requirements.  34 
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This assessment of potential impacts will include direct long-term impacts during operations as 1 
well as impacts during construction on marine and air transportation and navigation. 2 


7.9 Freight 3 


7.9.1 Operations 4 


7.9.1.1 Evaluation Measures  5 


Evaluation measures will include the following: 6 


• Truck operations – Changes in congestion levels and/or intersection delay along potentially 7 
impacted facilities (see Section 4.8). 8 


• Truck access – Physical impacts on truck routes, loading zones, parking, and access to Port 9 
terminals and local businesses 10 


• Freight rail impact – Physical impacts to freight rail corridors or port intermodal facilities, and 11 
other impacts that may affect rail operations 12 


• Water-based freight – Physical impacts on water-based freight-related properties, both 13 
upland and in-water (when applicable), and other impacts that may affect water-based 14 
freight operations. The nature and degree of those impacts will be addressed primarily in the 15 
Navigation Impact Reports (see Section 7.8).   16 


7.9.2 Evaluation Approach  17 


Traffic impacts of the build alternatives on facilities in the freight study area (see Section 4.8) will 18 
be quantitatively assessed per the methodology described in Section 4.3.3 Other aspects of 19 
freight operations will be qualitatively assessed. This assessment will focus on truck movement 20 
and truck routing impacts as well as the potential impact to freight rail corridors and facilities, 21 
port terminals and marine freight traffic.  22 


The assessment of freight mobility will focus on designated major truck routes and truck service 23 
areas, access to these freight terminals, loss of on-street loading zones or truck parking, and/or 24 
modifications of truck access to local businesses.  25 


The assessment of freight rail impacts will focus on physical changes proposed within, above or 26 
below railroad right of way. 27 


The assessment of water-based freight will be coordinated with the information in Section 7.8, 28 
Navigation. 29 
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7.9.3 Construction 1 


The assessment of freight impact during construction will include analysis of freight trucks, 2 
freight rail, and water-based freight. The construction impacts will consider the impacts on 3 
intermodal and port terminal facilities, including access and circulation. This assessment will be 4 
coordinated with the construction impacts identified in Sections 7.4, Arterial and Local Street 5 
Traffic, and 7.8, Navigation. See Section 4.3.1 for more details on the construction condition 6 
roadway analysis. 7 


7.10 Indirect Effects 8 


Indirect effects are those project effects that occur later in time or some distance from the 9 
project. Typical indirect transportation effects are those associated with changes in land use 10 
development over time. The land use changes are described in the EIS Land Use chapter. The 11 
associated potential impacts to transportation will be discussed qualitatively. 12 


7.11 Cumulative Effects  13 


The cumulative transportation effects of the project are already generally analyzed through 14 
traffic modeling and ridership modeling that incorporates past and reasonably foreseeable future 15 
actions and projected growth. 16 


A qualitative assessment will address additional cumulative transportation effects for specific 17 
reasonably foreseeable future plans or proposals that have not completed environmental review 18 
or are not fully funded for construction (and therefore are not directly accounted for in the 19 
modeling), but could foreseeably be built by the horizon year. These may include, but are not 20 
limited to, consideration of effects from actions such as the following:  21 


• Highway/lane management, such as from the implementation of tolls on state and/or local 22 
facilities, that could further alter travel behavior in the corridor 23 


• Construction activities from other transportation projects that could affect or be influenced by 24 
the project construction activities 25 


• Local developments and public infrastructure projects that could contribute to cumulative 26 
traffic delays on local arterial streets over the construction period27 
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8 MITIGATION MEASURES 1 


The development of potential mitigation measures options will be coordinated with the relevant 2 
federal, state and local agencies and jurisdictions to identify strategies that may already be 3 
under consideration but that could benefit the project.  4 


8.1 Regional 5 


Mitigation would be determined if any substantial impacts were identified to the measures 6 
evaluated within Section 7.2, Regional and Corridor Traffic. A substantial impact is defined as 7 
an increase of 10 percent or greater.1 8 


8.2 Transit 9 


The performance of the transit system will be assessed under the build and No Build conditions 10 
using analysis results and LOS standards as stated in Section 7.3.  11 


The objective of the transit service integration plan collaboratively developed between King 12 
County Metro and Sound Transit is to be revenue neutral or positive, therefore potential 13 
mitigation for transit service hours or fleet is not expected with the project. Project-related 14 
operational delays, facility impacts, and mitigation identified as part of the traffic analysis 15 
conducted near the station areas and alignments will be reviewed to determine if there are 16 
needed transit improvements to maintain transit speed and reliability through these impacted 17 
locations (see Section 8.1.3).  18 


At these locations, impacts will be reviewed and potential mitigation, design changes, and/or 19 
service revisions will be determined collaboratively by King County Metro and Sound Transit.  20 


8.3 Arterials and Local Streets 21 


Potential mitigation to property access and local circulation will be developed to address 22 
impacts to the roadway system and individual properties caused by the project. This could 23 
include project impacts that create substantial out-of-direction travel or that would substantially 24 
limit access to areas or properties through road closures or direct barriers created by the 25 
project.  26 


For intersection operations, if the intersection LOS is D or higher under the build condition, then 27 
that intersection is considered to meet City of Seattle best practices guidance. If traffic changes 28 
associated with the build condition cause an intersection to degrade from LOS D or higher to 29 


                                                 
 
1 Threshold is based on model calibration guidance from the Federal Highway Administration. Variations of up 
to 10 percent from observed volumes are considered typical for an appropriately calibrated model. An increase 
of greater than 10 percent would exceed this threshold and would therefore be considered an effect of the 
project. 
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LOS E, Sound Transit will coordinate with the City of Seattle on improvements, if feasible, that 1 
could be implemented as potential mitigation. If the intersection already operates at LOS E or 2 
worse in the No Build Alternative, then Sound Transit would coordinate with the City of Seattle 3 
on potential improvements, if feasible, if the overall intersection delay and/or LOS noticeably 4 
degrades (i.e., greater than 10 percent increase in the delay) with the build alternative. In these 5 
situations, if mitigation is agreed to by the relevant agencies, then the project is only obligated to 6 
bring the operating condition back to the overall intersection delay levels in the No Build 7 
condition.  8 


In addition, depending on the agreement with the relevant jurisdictions, potential mitigation may 9 
be determined if the project extends queue lengths further than in the No Build Alternative and 10 
beyond the storage provided.  Potential mitigation might include operational changes to signal 11 
phasing or timing, use of intelligent transportation systems, transit improvements, or  physical 12 
modification such as restriping, extending or adding turn lanes.  13 


Mitigation measures will be developed to address construction impacts on the local and arterial 14 
roadway system with respect to property access and circulation, arterial and local roadway 15 
operations, and on- and off-street public parking. The limitation of impacts to special events will 16 
be a consideration in the development of the conceptual construction plan.  17 


8.4 Parking 18 


Potential parking mitigation will be identified where the project permanently or temporarily (e.g., 19 
during construction) removes public parking, and where there is the potential for hide-and-ride 20 
parking activity in neighborhoods surrounding the stations. Areas with a high potential for hide-21 
and-ride activity will be identified, with potential mitigation strategies to reduce the likelihood of 22 
this activity. Parking loss for private parking will be addressed as a property acquisition impact. 23 


8.5 Non-motorized 24 


Potential improvements will be identified to mitigate potential direct (long-term and construction) 25 
impacts from the build alternatives on the non-motorized system. This will consider degradation 26 
or lack of pedestrian and bicycle conditions surrounding station areas and direct impacts to the 27 
pedestrian and bicycle facilities such as the loss or restriction of bikeways and Americans with 28 
Disabilites Act-accessible pedestrian routes. 29 


8.6 Safety 30 


Potential improvements will be identified to mitigate potential direct (long term and construction) 31 
impacts from the build alternatives on the safety of the transportation system. This will consider 32 
degradation of safety to transit riders, arterial and local streets, non-motorized modes 33 
(pedestrians and bicyclists) and freight travel 34 
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8.7 Navigation 1 


Any mitigation measures identified in the Navigation Impact Report or the Obstruction 2 
Evaluation/Airport Airspace Analysis necessary to address impacts to navigation during 3 
operations or construction will be identified.  4 


8.8 Freight 5 


Potential improvements will be identified to mitigate potential direct (long-term and construction) 6 
impacts from the build alternatives on freight. This will consider impacts to freight operations, 7 
including access and circulation along affected roadways, rail and intermodal facilities, Port 8 
terminals, and waterways.9 
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9 PROPOSED FIGURES, MAPS OR OTHER DATA 1 


Potential figures include the following, but are not limited to, the following: 2 


• Study area(s) 3 
• Screenlines 4 
• Freight infrastructure including routes, facilities, yards, and rail lines 5 
• Transit routes and services 6 
• Intersection level-of-service 7 
• Walk, bike, and transit-sheds 8 
• Existing and future non-motorized facilities 9 


Potential tables and graphs include the following, but are not limited to, the following: 10 


• Screenline information, such as v/c ratio 11 
• Station mode of access 12 
• Station ridership 13 
• Pedestrian LOS14 
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10 DOCUMENTATION 1 


For the WSBLE EIS, the transportation discipline will develop the following documentation: 2 


• EIS chapter 3 
• Transportation Technical Report4 
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11 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 1 


Specific types of transportation data will also be developed for use in analyzing project impacts 2 
on other environmental resources. 3 


11.1.1 Air Quality Analysis Data 4 


To support the air quality impact analysis, the following types of data will be produced: 5 


• Daily VMT estimates by speeds for two areas: WSBLE study area and regional system. 6 
These estimates will be provided in a tabular format for greenhouse gas analyses. 7 


The above information will be provided for existing conditions (2019) and the horizon year 8 
(2042) 9 


11.1.2 Noise Analysis Data 10 


To support the noise impact analysis, the following types of data will be produced: 11 


• Existing (2019) and horizon year (2042) PM peak hour Synchro model files and general 12 
system-wide vehicle classification information (i.e., heavy vehicle percentage)  13 


11.1.3 Energy Analysis Data 14 


To determine operational energy impacts, the following types of data for year 2042 will be 15 
produced: 16 


• Daily regional VMT and VHT 17 
• Daily light rail transit VMT 18 


11.1.4 Economics 19 


To support the economics analysis, the following information will be provided: 20 


• Changes in business access 21 
• Parking and loading zone impacts 22 
• Construction detour routes 23 
• Long-term effects on general and freight mobility 24 
• Changes in freight navigation 25 


11.1.5 Environmental Justice and Social Impact Analysis Data 26 


To support the environmental justice and social impact analysis, a variety of data will be 27 
produced, including the following: 28 
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• Estimated travelsheds, derived from the travel demand model, to assist in the identification 1 
of study areas for the environmental justice and social impact analyses 2 


• Estimated travel times to selected destinations (e.g., Seattle-Tacoma International Airport, 3 
Seattle central business district, University of Washington, Northgate, Lynnwood, Redmond 4 
and Bellevue) for use in the analysis of access to employment centers, educational 5 
institutions and medical services for environmental justice populations 6 


• Analysis of relevant temporary and permanent impacts, such as relocation of disabled 7 
parking spaces or designated parking at social services 8 


• Permanent and temporary changes in transit and traffic operations, circulation, and access 9 
on corridor roadways and potential mitigation 10 
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Levy to Move Seattle Program 


Future Project Assumptions 
 











Appendix A 


Page A-1 | AE 0036-17 | Transportation Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


Sponsor Project ID Project Title Description 2032 2042 


SDOT TC-367200 Fauntleroy Way SW Boulevard 
Project 


• Fauntleroy Way between 35th Ave SW and SW 
Alaska St 


• Maintains two lanes of traffic in each direction on 
Fauntleroy Way 


• New sidewalks, crosswalks, and shortened 
crossings at side streets, created by realigning 
skewed intersections 


• One-way protected bike lane on either side of the 
street (0.29-mile), connecting to the existing bike 
network at Avalon Way and Alaska St 


x x 


SDOT  RapidRide H Line Delridge Way SW is one of seven new corridors where SDOT 
is partnering with King County Metro to upgrade existing bus 
routes to Metro RapidRide service and improve connections 
for people walking and biking (Upgrading Metro Route 120 
into the RapidRide H Line). As part of this project:  


• Sidewalks, street crossings, and paths for getting to 
stop will be improved for pedestrians and bikes, and 
for those with limited mobility.  


• SDOT plans to improve access to transit along 
Delridge Way SW and is including bicycle and 
pedestrian improvements as part of the project. 
These may include upgraded crosswalks and 
intersections, new crosswalks, better connection to 
nearby greenways, and a possible protected bike 
lane on Delridge Way SW. 


x x 


SDOT SEA-213 RapidRide Rainier Line SDOT will build a new bus rapid transit 
(BRT)/RapidRide corridor along Rainier Ave S. Key 
features of the project include a series of roadway 
improvements that are expected to improve transit 
travel times by approximately 22%: business access 
and transit (BAT) lanes or exclusive transit-only lanes, 
signal modifications, channelization changes, and 
transit signal priority (TSP). The scope of work will also 
include transit stop amenities and supporting bicycle 
and pedestrian infrastructure that improve the customer 


x x 
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Sponsor Project ID Project Title Description 2032 2042 


experience for all users and help draw choice riders to 
transit: real-time arrival information, lighting, 
wayfinding, off-board fare payment options, sidewalks, 
and bicycle facilities, payment options, sidewalks, and 
bicycle facilities. 


SDOT  Center City Bike Network The Center City Bike Network supports a vibrant 
Seattle by designing a safer, more predictable traveling 
experience for people walking, biking and driving 
downtown. SDOT is studying and prioritizing locations 
for a protected bicycle lane network in downtown 
Seattle. This work builds on outreach and data 
collected as part of Seattle's 2014 Bicycle Master Plan. 
This includes two-way protected bicycle lane on 4th 
Ave from Main St to Vine St, and 2nd Ave protected 
bike lane extension to Dearborn. 


x x 


SDOT SEA-215 Roosevelt RapidRide  A new bus rapid transit(BRT)/RapidRide corridor along 
Roosevelt Way, Eastlake Ave, and Fairview Ave: This 
project will expand King County Metro's RapidRide 
brand. The project includes key features such as 
business access and transit (BAT) lanes or exclusive 
transit-only lanes, signal modifications, channelization 
changes, bus stop consolidation, parking changes, bus 
bulbs, transit signal priority (TSP), bicycle and 
pedestrian access improvements, and protected bike 
lanes and/or parallel neighborhood greenways. 
Improvements will also include transit stop amenities 
such as real-time arrival information, lighting, 
wayfinding, off-board fare payment options, and bicycle 
and pedestrian access, lighting, wayfinding, off-board 
fare payment options, and bicycle and pedestrian 
access improvements. 


x x 


SDOT  SW Avalon Way & 35th Ave SW  Redesign SW Avalon Way (SW Spokane St - 
Fauntleroy Way SW) to add protected bike lanes, 
remove the center turn lane, maintain the transit lane, 
remove 12 parking spaces, add time restrictions to 23 
parking spaces, pedestrian improvements and other 


x x 
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infrastructure upgrades on all streets including 
accessible curb ramps and sidewalks, and upgraded 
street crossings. 


SDOT  East Marginal Way Corridor 
Improvement Project 


• North Segment (S Atlantic St to S Spokane St): 2-
way protected bike lane on the east side of the 
street between S Atlantic St and S Horton St, Multi-
use path on the west side of the street between S 
Horton St and S Spokane St 


• Central Segment (S Spokane St and S Nevada St, 
where the SR-99 structure returns to the surface): 
TBD 


• South Segment (Duwamish Ave S to 1 Ave S- it is 
part of SR 99): A new multi-use path on the west 
side of the street from north of Duwamish Ave S to 
Diagonal Ave S, Pedestrian improvements at each 
existing traffic signal, constructing missing sidewalks 
on the east side of the street, Transit stop 
improvements 


x x 


SDOT SEA-203 Lander St Bridge  From 1st Ave S and 4th Ave S: Build an east-west 
bridge over the north-south BNSF mainline railroad, 
including a bridge structure with 4 vehicle travel lanes 
(2 in each direction), pedestrian and bicycle facilities, 
intersection improvements, ITS elements to improve 
signal operations, and other infrastructure 
enhancements. 


x x 


SDOT  23rd Ave E Vision Zero Project  23rd/24th Ave E between E John St and E Roanoke St:  


• two southbound travel lanes 


• center turn lane 


• two northbound lanes reduced to one northbound 
lane 


x x 


SDOT SEA-222 Bell St Protected Bike Lane   The project includes construction of a protected bike 
lane (PBL) on Bell St from 5th Ave to Denny Way, and 


x x 
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traffic calming features to support 2-way bicycle travel 
in Bell Street Park from 5th Ave to 2nd Ave. 


SDOT  NW Market St 2020 Paving 32nd Ave NW / NW 54th St / NW Market St between 
32nd Ave NW / NW Market St and 24th Ave NW- (06-
mile)-BL (will be coordinated with project Burke Gilman 
Trail Missing Link)   


x x 


SDOT  Burke Gilman Trail Missing Link Burke-Gilman Trail between 11th Ave NW / NW 45th St 
and NW Market St /NW 54th St- 1.42-mile TRL 


x x 


SDOT TC367810 Delridge Multimodal Corridor This project improves pavement conditions, enhances 
safety, and improves traffic operation for all modes. 
The project will add transit lanes and improve transit 
speed and reliability. It includes protected bike lanes, 
sidewalk improvements, and amenities for walkers and 
transit riders along the corridor. It will streamline traffic 
operations and improve multimodal connections 
between transit, freight, pedestrians, and general-
purpose vehicles. 


x x 


SDOT SEA-205 Center City Connector The Center City Connector will link two existing 
streetcar lines: The First Hill and South Lake Union 
Streetcars. The project includes the purchase of 10 
new streetcar vehicles as well as new streetcar tracks, 
sidewalk upgrades, and various streetscape 
improvements. Project scope includes deployment of 
new zero-emission vehicles, roadway re-channelization 
to provide exclusive streetcar right-of-way, and new 
transit stations to enhance connections to existing and 
planned transit corridors. Construction in this project is 
a multiyear phase. 


x x 
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SDOT SEA-168 First Hill Streetcar - 
Broadway Extension 


Implement the First Hill Streetcar Line segment 
from Denny Way north to E Aloha St and 
extend the protected bike lane on east side of 
street. Streetcar service will provide 
connections to Pioneer Square, China 
Town/International District, First Hill, Link Light 
Rail, and Capitol Hill.  The project phase from 
S Jackson St to Denny Way is in operation. 


x x 


SDOT SEA-200 Madison Corridor Bus 
Rapid Transit 


Construct a high-capacity transit project from 
the Downtown and First Hill-Capitol Hill 
regional urban centers to Madison Valley, 
including 


dedicated transit lanes, level-boarding stations, 
left-door boarding, off-board fare payment, and 
real-time arrival information. Project scope 


includes transit signal priority, deployment of 
new zero-emission vehicles, and 
pedestrian/bicycle infrastructure improvements 
including protected 


bike lanes as well as sidewalk repairs and 
upgrades. In addition to the termini on Madison 
from 1st Avenue to Martin Luther King Jr Way, 
the 


project route also runs from 1st Avenue at 
Madison to 1st Avenue at Spring Street, Spring 
Street from 1st Avenue to 9th Avenue, and 
Spring 


Street at 9th Avenue to Madison at 9th Avenue 
(from 1st Ave to Martin Luther King Jr Way). 


x x 


SDOT SEA-195 N 34th Street Protected 
Bicycle Lanes and 
Protected Intersections 


N 34th St: Design and build a protected bicycle 
facility for 0.34 miles on N 34th St, comprised 
of protected bicycle lanes for the full extent and 
protected intersections at Stone Way N and 
Troll Avenue N.   


x x 
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SDOT SEA-202 Melrose Avenue E 
Protected Bicycle Lanes 
and Neighborhood 
Greenway 


From University St to Harvard Ave E: Design 
and build a continuous bicycle facility 
approximately 2 miles along Minor Avenue, 
Melrose Avenue E, and Lakeview Boulevard E. 
The facility will be comprised of a protected 
bicycle lane on Minor and Melrose Avenues 
between University Street and E Denny Way, a 
neighborhood greenway on Melrose Avenue E 
between E Denny Way and E Roy Street, an 
upgraded trail between E Roy Street and 
Lakeview Boulevard E, and upgraded bicycle 
lanes on Lakeview Boulevard E between the 
Melrose Trail and Harvard Avenue E. The 
project will upgrade existing facilities between 
E Roy Street and Harvard Avenue E and 
extend these bicycle facilities south through the 
Capitol Hill and First Hill neighborhoods. The 
project will be phased; the current construction 
funding completes the protected bicycle lane 
on Minor and Melrose Avenues between 
University St and E Denny Way and the 
neighborhood greenway on Melrose Ave E 
between E Denny Way and E Roy St. 


x x 


WSDOT WDNW-
1140 


I-405/NE 132nd Street 
Interchange - New 
Interchange 


Construct half-diamond interchange with 
pedestrian and bicycle improvements and with 
ramps to and from the north at NE 132nd 
Street. 


x x 


WSDOT WDNW-
1114 


I-405/Renton to 
Bellevue - Corridor 
Widening & Express Toll 
Lanes (Stage 2) 


This project continues the widening of the I-405 
corridor between Renton and Bellevue, 
including the implementation of Express Toll 
Lanes (ETL) and rebuilding impacted 
interchanges. Project improvements include 
the following:  - The I-405 Renton to Bellevue 
ETL project will create a dual lane express toll 
lane system between SR 167 and NE 6th 
Street in Bellevue. The project will add one 


x x 
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lane in both directions from the SR 167 
interchange to the I-90 interchange and add a 
northbound lane from the I-90 interchange to 
NE 6th Street. This new lane will be paired with 
the existing HOV lane to create the dual-lane 
express toll lane system.  - Construct a 
transit/HOV direct access ramp at NE. 44th 
Street in Renton (MP 8.00) in coordination with 
Sound Transit.  - Improve four interchanges: 
NE Park Drive, NE 44th Street, 112th Avenue 
SE, and Main Street.  - Replace four bridges: I-
405 over May Creek, NE 44th, 112th Avenue 
SE, and Main Street.  - Construct one new 
bridge: southbound I-405 over Coal Creek 
Parkway.  - Widen three existing bridges: 
Sunset Boulevard NE, NE Park Drive, and SE 
8th Street.  - Improve fish passage crossing 
barriers as identified through the environmental 
process; potentially two at Gypsy Creek, and at 
two unnamed streams near I-405 MP 7.80.  - 
Construct a new pedestrian/bicycle path in 
areas where the existing Lake Washington 
Loop trail will be impacted.  - This project will 
modify local roadways and pedestrian and 
bicycle facilities related to the interchange 
improvements and I-405 widening, install sign 
bridges, install ITS, install a toll system, install 
and/or replace noise walls, and construct storm 
water management facilities. 


WSDOT WDNW-
1138 


I-5/Everett to SR 528 - 
Peak Use Shoulder 
Lane & Interchange 
Improvements 


NB I-5 between Everett and Marysville 
experiences severe congestion during peak 
travel periods. Widening the outside shoulder 
(right shoulder) by 1' and re-striping NB I-5 to 
create a peak use shoulder lane and installing 
an Active Traffic Management system will 
improve mobility and increase highway 
capacity by allowing motorists to use the 
outside shoulder for driving during peak traffic 


x x 
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hours. This project will also complete the half-
interchange at SR 529 by constructing a new 
NB I-5 Off-ramp to SR 529 and a new SB on-
ramp from SR 529 to I-5. 


WSDOT WDNW-
2006 


I-90/SR 18 Interchange 
to Deep Creek - 
Widening & Interchange 
Improvements 


The I-90/SR 18 interchange experiences 
severe congestion during peak traffic periods 
at the existing ramp terminal locations. This 
project constructs improvements to the I-90/SR 
18 interchange and widens SR 18 to four lanes 
between I-90 and Deep Creek with pedestrian 
and bicycle improvements. 


x x 


WSDOT WD520-3 SR 520/I-5 to Floating 
Bridge - Bridge 
Replacement and HOV 


SR 520 from I-5 to Lake Washington: The 
project will reconstruct the SR 520 corridor 
from I-5 to the new Evergreen Point Floating 
Bridge, resulting in a 6-lane corridor including 
two HOV lanes and a new, second bascule 
bridge across the Montlake Cut. This is a 
multiyear project and the programming reflects 
the funds available within the span of the 
regional TIP. 


x x 


WSDOT  SR 518 Des Moines 
Interchange 
Improvement 


WSDOT is working with the city of Burien to 
add a new two-lane off-ramp (pdf 135 kb) from 
eastbound SR 518 to Des Moines Memorial 
Drive 


x x 


WSDOT  SR 167/SR 509 Puget 
Sound Gateway 


The SR 167 and SR 509 extensions will 
complete the missing highway system links to 
I-5 that offer commuter and freight mobility 
benefits through added capacity and improved 
connectivity. 


x x 


 


 


 







 


AE 0036-17 | Transportation Technical Analysis Methodology  
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


Attachment A-3 
PSRC 2018 Regional 


Transportation Plan Future Project 
Assumptions 


 


 











Appendix A 


Page A-13 | AE 0036-17 | Transportation Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


 


The transportation modeling and analysis is based on the most current version of the Puget 
Sound Regional Council Regional Transportation Plan (2018). The project list for the Regional 
Transportation Plan – 2018 includes local, regional and State projects in the Puget Sound 
Region.  


For this analysis the project assumed as part of the No-Build (background) condition only 
include projects in PSRC’s financial “constrained” plan. These background projects are 
considered to be reasonably foreseeable in the future and are either approved, conditionally 
approved, or candidate projects. The full list can be found at the following location: 
https://www.psrc.org/sites/default/files/rtp-appendixg-regionalcapacityprojectlist.pdf. 


 



https://www.psrc.org/sites/default/files/rtp-appendixg-regionalcapacityprojectlist.pdf
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Sound Transit E01-02 Link LRT: Seattle to Downtown 
Bellevue/Overlake 
Hospital/Redmond Terminal 
Station 


This project extends light rail from International 
District/Chinatown Station in downtown Seattle to Redmond 
Technology Center.  The project includes ten new stations at I-
90/Rainier (Judkins Park), Mercer Island P&R, South Bellevue 
P&R, East Main Street, Bellevue Transit Center, N.E. 8th Street 
(Wilburton), Spring District/120th, Bel-Red/130th, Overlake 
Village P&R and Overlake Transit Center (Redmond Technology 
Center).  Project includes new parking facility at Bel-Red/130th 
Station (+/- 300 spaces) and expanded parking at South Bellevue 
and Redmond Technology Center stations (totaling +/- 1500 and 
+/- 300 spaces respectively). 


x x 


Sound Transit N06 Link LRT - Extension from 
University of Washington to 
Northgate (Seattle) 


This project extends light rail from University of Washington 
Station to Northgate in Seattle, with new stations at University 
District, Roosevelt and Northgate Transit Center.  Expanded 
parking is included at Northgate Station. 


x x 


Sound Transit N39 Link LRT: Northgate to Lynnwood 
TC 


This project extends light rail from Northgate Station to Lynnwood 
Transit Center.  The project includes four new stations at N. 
145th Street, N. 185th Street, Mountlake Terrace Transit Center 
and Lynnwood Transit Center.  A new parking facility is included 
at N. 185th (+/- 500 spaces), and expanded parking is included at 
N. 145th and Lynnwood stations (by +/- 500 spaces at each).  


x x 


Sound Transit S28 Link LRT: Extension from South 
200th to Kent-Des Moines Road 
via SR 99 1 


Construct an approximately 2.3-mile extension of the Central Link 
light rail system from S. 200th Street to a new station near Kent-
Des Moines Road (S. 240th St). The project will include all 
necessary components such as infrastructure, systems, and 
stations. For prototypical cost estimating purposes, the alignment 
is assumed to be aerial structure primarily along SR-99. The 
Kent-Des Moines Station will include a new 500 stall regional 
park-and-ride. The final alignment and station location will be 
determined through project level design and environmental 
review. 


x x 
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Sound Transit S29A Link LRT: Extension from Kent-
Des Moines Road to S 272nd 
Street via SR 99 2 


Continue extension of the Central Link light rail system for 2.5 
miles from Kent-Des Moines Station (S. 240th St) to S. 272nd 
Street (at existing Redondo Heights Park-and-Ride lot), including 
a new station at S. 272nd Street. The project will include all 
necessary components such as infrastructure, systems, and 
stations. For prototypical costing purposes, the alignment is 
assumed to be aerial along SR 99. The S. 272nd St Station will 
include a new 500 stall garage (within Redondo Heights Park-
and-Ride). The final alignment and station locations will be 
determined through project level design and environmental 
review.  


x x 


Sound Transit S7b Link LRT: Extension of Tacoma 
Link to Tacoma General Hospital 
with Tacoma Link Technology 
(Hilltop Tacoma Link Extension) 


This project will more than double the length of Tacoma Link, 
starting with a relocated Theater District station, and adding six 
new stations. These will connect to popular destinations such as 
Old City Hall, the Stadium District, Wright Park and major medical 
facilities before reaching its new Hilltop neighborhood terminus. 
Tracks will run in existing road lanes and will be compatible with 
on-street parking and existing bicycle facilities. Platforms will be 
located in the center roadway. The project also includes 
expansion of the Operations and Maintenance Facility located on 
East 25th Street to accommodate storage of five new light rail 
vehicles. 


x x 


Sound Transit S18b  Sounder - Auburn Station Access Station/transit center access improvements.  Make new 
improvements or modifications at or adjacent to the station/transit 
center that improve access for transit users.  Potential 
improvements include pedestrian and bicycle support facilities, 
parking management and capacity expansion (up to 500 spaces), 
facilities and systems that enhance operation and access to the 
station/transit center by bus and other public transport systems, 
and information and wayfinding systems. 


x x 


Sound Transit S109 Sounder - Kent Station Access Station/transit center access improvements.  Make new 
improvements or modifications at or adjacent to the station/transit 
center that improve access for transit users.  Potential 
improvements include pedestrian and bicycle support facilities, 


x x 
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parking management and capacity expansion (up to 450 spaces), 
facilities and systems that enhance operation and access to the 
station/transit center by bus and other public transport systems, 
and information and wayfinding systems. 


Sound Transit  S. 200th Park and Ride 630 new stalls x x 


Sound Transit S21 Puyallup Station improvements Station/transit center access improvements.  Make new 
improvements or modifications at or adjacent to the station/transit 
center that improve access for transit users.  Potential 
improvements include pedestrian and bicycle support facilities, 
parking management and capacity expansion (up to 600 spaces), 
facilities and systems that enhance operation and access to the 
station/transit center by bus and other public transport systems, 
and information and wayfinding systems. 


x x 


Sound Transit S22 South Tacoma Station 
improvements 


Station/transit center access improvements.  Make new 
improvements or modifications at or adjacent to the station/transit 
center that improve access for transit users.  Potential 
improvements include pedestrian and bicycle support facilities, 
parking management and capacity expansion (up to 400 spaces), 
facilities and systems that enhance operation and access to the 
station/transit center by bus and other public transport systems, 
and information and wayfinding systems. 


x x 


Sound Transit S23b Lakewood Station improvements Station/transit center access improvements.  Make new 
improvements or modifications at or adjacent to the station/transit 
center that improve access for transit users.  Potential 
improvements include pedestrian and bicycle support facilities, 
parking management and capacity expansion (up to 600 spaces), 
facilities and systems that enhance operation and access to the 
station/transit center by bus and other public transport systems, 
and information and wayfinding systems. 


x x 


Sound Transit S20 Sumner Station improvements Station/transit center access improvements.  Make new 
improvements or modifications at or adjacent to the station/transit 


x x 
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center that improve access for transit users.  Potential 
improvements include pedestrian and bicycle support facilities, 
parking management and capacity expansion (up to 400 spaces), 
facilities and systems that enhance operation and access to the 
station/transit center by bus and other public transport systems, 
and information and wayfinding systems. 
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Sound Transit 5681 Infill Light Rail Station: South 
Boeing Access Road 


This project builds a new infill station on the Link light rail line in 
the vicinity of South Boeing Access Road and I-5. 


 x 


Sound Transit 5680 Infill Light Rail Station: South 
Graham Street 


This project builds a new infill station on the Link light rail line in 
the vicinity of South Graham Street. 


 x 


Sound Transit 2524 Redmond Technology Center 
Station to Downtown Redmond 
Light Rail 


This project extends East Link to downtown Redmond, as 
described in Sound Transit Board Resolution R2013-09 and the 
FTA and FHWA Record of Decision. The project would include 
two new stations, one with parking at southeast Redmond and a 
second in downtown Redmond. 


x x 


Sound Transit 2529 South Kirkland to Issaquah Light Rail This project builds light rail from south Kirkland to Issaquah with 
four new stations at south Kirkland, the Richards Road area, 
Eastgate near Bellevue College, and central Issaquah, with one 
provisional station in the Lakemont area. This provisional station 
would require identification of additional funding not currently 
included in the ST3 System Plan in order to be built. 


 x 


Sound Transit 2519 Lynnwood to Everett Light Rail This project extends light rail from the Lynnwood Transit Center 
to Everett Station via the Southwest Everett Industrial Center 
with both elevated and at-grade sections. The project includes 
six new stations at West Alderwood Mall, Ash Way, 128th 
/Mariner, Southwest Everett Industrial Center, SR 526/Evergreen 
and Everett Station. The project also includes one provisional 
station, at SR 99/Airport Road. This provisional station would 
require identification of additional funding not currently included 
in the ST3 System Plan in order to be built. 


 x 


Sound Transit 5679 Infill Light Rail Station: Northeast 
130th Street 


This project builds a new infill station at I-5 and NE 130th Street 
along the Lynnwood Link Extension. 


 x 


Sound Transit  Kent/Des Moines to Federal Way 
Transit Center Light Rail 


This project extends light rail south from Kent/Des Moines to 
Federal Way, with stations serving South 272nd Street and the 
Federal Way Transit Center. The scheduled opening from Angle 
Lake to Kent/Des Moines has been adjusted to open at the same 
time as the extension to Federal Way. 


x x 
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Sound Transit  Federal Way Transit Center to 
Tacoma Dome Light Rail 


This project extends light rail from the Federal Way Transit 
Center to Tacoma via I-5 with four new stations in the south 
Federal Way, Fife and east Tacoma areas, and at the Tacoma 
Dome Station. 


x x 


Sound Transit 4075 Tacoma Link Extension to 
Tacoma Community College 


This project extends Tacoma Link from downtown Tacoma to 
Tacoma Community College with six new stations. 


 x 


Sound Transit  Sounder North Parking This project would provide an early deliverable within the ST3 
System Plan by providing additional parking at Mukilteo and 
Edmonds Sounder Stations. 


x x 


Sound Transit 4087 Sounder South Capital 
Improvements Program 


This project establishes a program of capital elements that would 
be used to meet growing demand for Sounder South. Access 
elements could include improvements for pedestrians, bicyclists, 
buses, and private vehicles, prioritized per Sound Transit’s 
Access Policy. Additional program elements include extending 
platforms to accommodate trains up to 10 cars in length, track 
and signal upgrades, and other related infrastructure to facilitate 
additional capacity. 


 x 


Sound Transit 2533 Sounder Expansion to DuPont This project extends Sounder commuter rail service from 
Lakewood to DuPont with two new stations at Tillicum and 
DuPont. 


 x 


Sound Transit 2527 I-405 Bus Rapid Transit This project establishes Bus Rapid Transit (BRT) from the 
Lynnwood Transit Center to the Burien Transit Center via I-405 
and SR 518. The project relies on the I-405 express toll system 
where available, and Business Access Transit (BAT) lanes on 
SR 518 from Tukwila to Burien. Project elements include 
parking, station access improvements, and ten stations, 
including a new transit center in South Renton and new stations 
at Northeast 85th Street with BAT lanes extending toward 
Downtown Kirkland and at Northeast 44th Street in Renton. 


x x 


Sound Transit 5359 Northeast 145th Street and SR 
522 Bus Rapid Transit 


This project establishes Bus Rapid Transit (BRT) from the Link 
station at I-5 and Northeast 145th Street to UW Bothell, with 


x x 
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Sponsor 
Project 


ID Project Title Description 2032 2042 


service continuing at lower frequencies to Woodinville. On 
Northeast 145th Street, this project includes transit priority spot 
treatments to facilitate BRT movement through corridor 
bottlenecks. On SR 522 the majority of the corridor through Lake 
Forest Park, Kenmore and Bothell will feature Business Access 
Transit (BAT) lanes, with transit-supportive enhancements on 
arterials from downtown Bothell to UW Bothell. This project 
includes nine pairs of stations with additional parking at Lake 
Forest Park, Kenmore and Bothell and an expanded transit 
center at UW Bothell. 


Sound Transit  North Sammamish Park-and-
Ride 


This project builds a surface park-and-ride in north Sammamish. 
The site for the park-and-ride will be determined in coordination 
with the City of Sammamish. 


x x 


Sound Transit  King County Metro Rapid Ride C 
and D and Madison Street 
Capital Improvements Bus 


This project provides a capped contribution to help design and 
implement transit priority improvements along King County 
Metro’s Rapid Ride C and D lines that provide BRT service to 
Ballard and West Seattle as early deliverables to provide 
improved speed and reliability in advance of light rail starting 
operations to these areas. The project also includes a 
contribution to funding for Madison Street BRT in Seattle. 


x x 


Sound Transit  Proposed Bus on Shoulder 
Program: Opportunities along I-5, 
I-405, I-90, SR 518, and SR 167 


This program provides opportunities for buses to use shoulders 
on freeway and state route facilities during periods of congestion 
in general traffic and/or HOV lanes. This program will require 
coordination and further study with transit partners, WSDOT, 
and Federal Highway Administration in order to determine 
locations that may be feasible. 


x x 


Sound Transit  Bus Capital Enhancements for 
Speed, Reliability and 
Convenience along Pacific 
Avenue (Tacoma) 


This project provides a capital contribution to Pierce Transit for 
bus capital enhancements for speed, reliability, and 
convenience along Pacific Avenue in Tacoma. 


x x 


Sound Transit  ST Express Bus Service This project funds operations for ST Express regional bus 
service maintaining interim express bus service in future High 
Capacity Transit (HCT) corridors, with an emphasis on long-haul 


x x 
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Sponsor 
Project 


ID Project Title Description 2032 2042 


connections between population and employment centers and 
providing riders with access to rail hubs. Frequent service 
between Lakewood and Tacoma Dome Station is included. 


Sound Transit  Capital Enhancements to 
Improve Bus Speed and 
Reliability between East Pierce 
County Cities and Sumner 
Sounder Station 


This project provides capital improvements to facilitate the 
efficient flow of new and expanded bus connections to Sumner 
Station. 


x x 


Sound Transit  Bus Operations and Maintenance 
Facility 


This project would construct a new bus operations and 
maintenance facility to accommodate a portion of the existing 
and future bus fleet required for ST3 BRT and ST Express bus 
service. The facility would be located in the vicinity of the I-
405/SR 522 corridors. 


x x 
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Attachment A-6 
King County Metro METRO 


CONNECTS Plan Future Project 
Assumptions 
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Sponsor LRP Route ID Description 2030 2040 


King County 
Metro  


RR 40  To Lake City/ From Seattle CBD/ Via Ballard. Upgrade Route 40 to RapidRide line. x x 


King County 
Metro  


1012 To Ballard/ From Children’s Hospital/ Via Wallingford. Upgrade Route 44 to RapidRide 
line. 


x x 


King County 
Metro  


RR 120  To Burien TC/ From Seattle CBD/ Via Westwood Village. Upgrade Route 120 to 
RapidRide line.  


x x 


King County 
Metro  


1059 To Madison Valley/ From Seattle CBD/ Via E Madison St. Madison Street RapidRide line. x x 


King County 
Metro  


1071 To SLU/ From Mount baker/ Via Seattle CBD. New RapidRide route. x x 


King County 
Metro  


C Line To SLU/ From Westwood/ Via West Seattle. Route revisions and improvements.  x x 


King County 
Metro  


D Line To Northgate/ From Seattle CBD/ Via Ballard. Route revisions and improvements.   x x 


King County 
Metro  


E Line  To Shoreline/ From Seattle CBD/ Via SR 99. Route revisions and improvements. x x 


King County 
Metro  


1010 (D Line)  To Fremont/ From Lake City/ Via Ballard. Route revisions and improvements.    x 


King County 
Metro  


1012 To Ballard/ From Children's Hospital/ Via Wallingford. Route revisions and improvements.    x 


King County 
Metro  


1043 (C Line)  To Alki/ From Burien/ Via West Seattle. Route revisions and improvements.    x 


King County 
Metro  


1059 To Madison Valley/ From Seattle CBD/ Via E Madison St. Route revisions and 
improvements.   


 x 
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Sponsor LRP Route ID Description 2030 2040 


King County 
Metro  


1061 To Uptown/ From Madison park/ Via Capitol Hill. Upgrade route to RapidRide.    x 


King County 
Metro  


1202 To Seattle CBD/ From Sand Point/ Via Green Lake. Upgrade route to RapidRide  x 


King County 
Metro  


1993 (Route 40) To Northgate/ From Seattle CBD/ Via Ballard. Upgrade route to RapidRide.   x 
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Attachment A-7 
Seattle Capital Improvement Plan 
(CIP) Future Project Assumptions 
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Sponsor Project ID Project Title Description 2032 2042 


SDOT TC367070 Cheshiahud Lake Union Trail 
Project 


This project completes Fairview trail improvements and 
establishes the History Trail. The project addresses the 
challenges presented along the Fairview Avenues N and E 
corridors. This may include implementing a new separated 
bike/pedestrian path along Fairview Avenue N to the south of 
the old steam plant to Lake Union Park and improving the 
shared route along Fairview Avenue E to the University 
Bridge. This will substantially complete the needed physical 
improvements along the trail. Three street-end parks will be 
improved through volunteer efforts. The Museum of History 
and Industry (MOHAI) and the Center for Wooden Boats 
(CWB) will implement interpretive elements for the History 
Trail. A cycle track will be constructed on Westlake Avenue 
North. 


x x 


SDOT TC367640 Columbia Two-Way Street 
Improvements 


his project consists of reconstructing Columbia between 1st & 
3rd to a two-way roadway. Elements of the design and 
construction project will include, but is not limited to, pavement 
reconstruction/overlay, striping, signals, curb, sidewalk, 
drainage and other elements necessary to deliver a two-way 
roadway for transit 


x x 


SDOT TC367110 Mercer Corridor Project West 
Phase 


This project converts Mercer Street to a two-way street 
between Dexter Ave and Elliott Ave West. The Mercer 
underpass at Aurora Ave will be widened to allow for six travel 
lanes and a bicycle/pedestrian shared use path between 
Dexter Ave and 5th Ave North. Roy Street, between Fifth Ave N 
and Queen Anne Ave, will also be converted to a two-way 
street with on-road bicycle lanes. 


x x 


SDOT TC366050) Alaskan Way Viaduct 
Replacement/Waterfront 
Rebuild 


This project designs and constructs the rebuilt Alaskan 
Way/Elliott Way surface streets and the adjoining pedestrian 
promenade along the Seattle waterfront following the 
demolition of the Alaskan Way Viaduct. The project also 
includes replacement of and improvements to four key 
connections impacted by the Viaduct removal, namely Seneca 
Street, Columbia Street, and the Marion Street and Lenora 
pedestrian bridges. 


x x 
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Sponsor Project ID Project Title Description 2032 2042 


Seattle’s waterfront following the removal of the Alaskan Way 
Viaduct A 2-way protected bike lane from S King St to Pine St 


SDOT TC367630 Overlook Walk and East-West 
Connections Project 


Removing the Alaskan Way Viaduct provides the opportunity 
for the City to improve key connections between the downtown 
core and the waterfront. The specific east/west streets 
targeted for improving connections include: Bell Street, Union 
Street, Pike Street, Pine Street, Main Street, Washington 
Street, and Railroad Way. In addition to these east/west street 
connections, the waterfront improvement program also 
includes Overlook Walk, which would provide a pedestrian 
oriented connection between the waterfront, the Aquarium and 
Pike Place Market with ADA access, views, and public open 
spaces. This project is part of the overall waterfront 
improvement program.  


x x 
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Attachment A-8 
SDOT Implementation Plans Future 


Project Assumptions 
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SDOT Plan 
Type 


Project Title Description 2032 2042 


Ped Various locations Various pedestrian enhancements city-wide.  Pedestrian 
improvements within the WSBLE study area will be included in 
project assumptions. 


x x 


Bike Pike-Pine Mobility Improvements • from 8th Ave to Broadway (2021) 


• All bike facilities are on the left-hand side of the street to reduce 
conflicts with transit and general traffic 


x x 


Bike Chinatown / International District- Judkins 
Park Neighborhood Greenway  


S King St / 7th Ave (N-S connection to S Dearborn St) between 5th 
Ave S and 20th Pl S- NGW (1.25-mile) 


x x 


Bike Valley Street PBL Valley St between 9th Ave N and Fairview Ave N- PBL (0.25-mile) x x 


Bike SoDo Trail Extension SoDo Trail / E3 Busway between S Forest St and S Spokane St -
TRL (0.42-mile) 


x x 


Bike West Seattle Neighborhood Green Way 34th Ave SW between SW Roxbury St and S Edmunds St- NGW 
(3.61-mile) 


x x 


Bike 12th Ave S PBL 12th Ave S between E Yesler Way and S Charles St -PBL (0.53-
mile) 


x x 
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APPENDIX B 1 


Sound Transit 3 Modeling:  2 


Background Bus Network 3 











Sound Transit 3 Modeling 
Background Bus  Network 


Draft | Updated: 07 April 2016 


Summary 
For the System Plan model update, the background bus network has been updated to reflect: 


 ST3 Sound Transit Express bus network 


 2025 King County Metro (KCM) Long‐Range Plan concept network 


 2040 King County Metro (KCM) Long‐Range Plan concept network 


The ST3 Sound Transit Express bus networks for Baseline and Build are similar to the existing bus 


network, though reflecting changes due to light rail extensions. Corridors with rail extensions generally 


have reductions in service with reinvestments going to non‐rail corridors, as shown in the ST3 Baseline 


network in Figure 1. In both the north and south, most all ST Express routes would no longer duplicate 


rail service to downtown Seattle. Further detail is provided later in this document. 


The 2040 long‐range plan network from KCM is substantially different than what is operated today, 


though fewer changes are planned for 2025. 


 The 2025 KCM network is here: https://platform.getremix.com/map/08fd047 


 The 2040 KCM network is available here: https://platform.getremix.com/map/aaedf09 


The routes that make up the 2040 frequent network are presented in Figure 2 at the end of this 


document. This network assumes the light rail spine extending to Tacoma, Everett, and Redmond in 


addition to light rail to Ballard and West Seattle; the 2025 network only assumes the spine. The KCM LRP 


also assumes a 20‐30% increase in service hours above what is provided by KCM today. Because of the 


scale of the changes to the network and the desire to understand the effect of the network changes, 


only selected elements were brought into the ST3 Baseline and Build networks, as described below. The 


net effect is that in areas with ST3 projects, the modeled network will reflect the KCM LRP. 


For Community Transit and Pierce Transit, the updated background network for the updated model are 


the same as the Baseline and Build networks used in generating results for the templates (presented to 


the board on December 4). 


ST3 Baseline Network 
The Baseline background network reflects completion of the ST2 light rail network to Lynnwood, Kent‐


Des Moines, and Redmond Technology Center. 


The ST Express network was updated to reflect some key changes from the previous ST3 Baseline: 


 Truncation of ST Express services from Tacoma at Kent‐Des Moines Station, except for ST 595. 


 Higher service investments between Issaquah & Bellevue, Redmond & the U District, and 


Bothell/Woodinville & North Seattle. 







Relative to the earlier Baseline network, this network reflects some KCM‐related changes. The 2025 


network from KCM was used to identify changes for their services in the Baseline network. Key changes 


included: 


 Updated central and northeast Seattle networks, reflecting the adopted University Link 


integration bus routes while and changes associated with the Northgate and Lynnwood Link 


Extensions (with an emphasis on the frequent network). 


 Modest headway changes to bus routes in the Kirkland area, reducing SR 520 bus volumes (KCM 


252, 255, 257) and increasing local service from Kirkland to Bellevue (KCM 234, 235), Kirkland to 


Redmond (KCM 245), Bellevue to UW (KCM LRP route 2004), and Kirkland to UW (KCM LRP 


route 2516). 


 Improved south King service with a new frequent route connecting Auburn to Renton via Kent 


and a route from KDM to Kent East Hill, though with some reductions to existing parallel 


duplicative routes.   


 Changes related to the seven RapidRide+ routes included in the Move Seattle levy, including 


Madison BRT, such as improved headways and realignments. The includes the realignment of 


routes proposed by Seattle and shown in the KCM networks, including: 


o connecting the 67, 70, and 7N via downtown  


o connecting the 7S with the 48S via 23rd Ave 


o connecting the 36 and 49 via 12th Ave and Broadway 


ST3 Build Network 
The Build network adds onto the ST3 Baseline network described above, with network changes based on 


light rail and bus rapid transit investments. 


For ST Express, the Build network removes all bus service between Tacoma and Kent‐Des Moines 


(except for ST 595), between Everett and Lynnwood, and between Bellevue and Burien/Lynnwood; each 


of these bus service reductions is dependent on replacement HCT service. This allows for a reallocation 


of bus service hours to corridors not directly served by rail or bus rapid transit, such as Lakewood to 


Tacoma, Issaquah to Bellevue, and Everett to Bellevue.  


KCM bus changes were focused on three key areas, targeting modified and new frequent routes that 


provide local connections while also serving light rail stations: 


 Ballard. Existing services between northwest Seattle and downtown were reduced or eliminated 


to provide frequent connections on several routes within Ballard and to Greenwood and 


Magnolia. 


 West Seattle. Existing services between West Seattle and downtown were reduced or 


eliminated to provide frequent connections on several routes within West Seattle and to Burien 


and the Duwamish industrial area. 


 Federal Way. Some express service was reduced and reinvested in a few more‐frequent local 


connections in the Federal Way and Auburn area. 


 Kirkland. Reduction in parallel service with a corresponding increase in connecting bus service. 







Figure 1: ST Express Network for ST3 Baseline 


 







Figure 2: KCM LRP Frequent Service Network 
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APPENDIX C  1 


REGIONAL MODEL DETAILS  2 


The following information provides additional details related to the use of the regional model that 3 
has been developed for projects in the Seattle area for the West Seattle and Ballard Link 4 
Extensions Project (WSBLE).  5 


C.1 List of Projects that Utilized Regional Model  6 


The regional model has been used in several regional and local jurisdictional analyses since 7 
2015 including the following projects: 8 


• I-405 Tolling Corridor Analysis 9 
• SR 509 and SR 167 completion projects 10 
• Washington State Department of Transportation (WSDOT) Gateway project 11 
• FastTrack (or new name) grant application 12 


In addition, the regional model has recently been used to provide multi-modal travel forecasts to 13 
support the following studies:  14 


• I-90/Front Street Interchange Justification Report (Issaquah) 15 
• Seattle Comprehensive Transportation Plan 16 
• SR 99 Toll and Revenue Study 17 
• Alaskan Way Viaduct Replacement Project 18 


C.2 Land Use, Highway, and Modeling Assumptions 19 


The regional model base year for this project will be 2019. The City of Seattle has created year 20 
2020 and 2035 socioeconomic land use estimates for various planning activities, including their 21 
Comprehensive Plan, mandatory housing affordability analysis, and the Key Arena 22 
environmental impact statement. The year 2019 assumptions for land use will combine the 23 
latest land use estimates developed by the City of Seattle with the Puget Sound Regional Council 24 
(PSRC) LUV.2 forecasts for the rest of the four-county region (King, Pierce, Snohomish, and 25 
Kitsap Counties). The regional 2019 forecast analysis zone land use distribution may be 26 
modified to be consistent with jurisdictional assumptions on smaller area (transportation 27 
analysis zone [TAZ]) land use distribution.  28 


The base and future year regional model will be modified for the WSBLE analysis to reflect the 29 
unique characteristics of the study area and the inputs to the model that represent these 30 
characteristics. Along with the land use assumptions described previously, several other key 31 
inputs will be reviewed for use in the model. The model components are listed below. 32 


Zone system and network: For the WSBLE analysis, the TAZ system will be refined/expanded 33 
to provide enhanced network detail for traffic forecasts and analysis, including estimation of 34 
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active transportation trips and extraction of turning movement forecasts at the 61 key 1 
intersections to be analyzed.  2 


The underlying regional model includes 1,800 TAZs overall, with 518 TAZs within the city of 3 
Seattle. The number of TAZs within Seattle has been expanded by 300 TAZs for this study, 4 
each of which includes boundaries that will allow for easy incorporation of the latest City of 5 
Seattle current and future land use estimates.  6 


Detail in the network will be added to reflect the addition of the 300 TAZs in Seattle. In addition 7 
to TAZs and connectors that provide for the assignment of trips onto the network, expanded 8 
network detail will include Seattle’s Vision Zero Plan refinements that reduce speed limits to 9 
enhance street safety and mobility. Network modifications will include reducing the speed limit 10 
on all residential streets from 25 to 20 miles per hour, and on streets in the center city from 30 to 11 
25 miles per hour.  12 


Trip generation: Two components of the trip generation process, household trip generation and 13 
special generation, will be modified for this study as described below.  14 


• Household generation – The regional trip generation model uses the Public Use Microdata 15 
Sample (PUMS) data set from the U.S. Census Bureau American Community Survey (ACS). 16 
The PUMS data are used to create household cross-classification information as a predictor 17 
of trip activity mode choice. The ACS recently released a 2015 PUMS estimate at the 18 
Census Tract level. Initial review of the data at the smaller geography may provide a better 19 
estimate of household characteristics in the WSBLE study area than the 2010-based ACS 20 
that is currently the source of household trip generation in the regional model. If that is the 21 
case these characteristics will be incorporated into the trip generation calculations. The 22 
update to 2015 is consistent with PSRC efforts to consider updating the PUMS input data in 23 
2018. 24 


• Special generation – The regional model creates trip estimates for trips that cannot be 25 
estimated using data from a household survey because the trips are not captured as part of 26 
traditional household location activity. These are often referred to as special generators, 27 
which provide trip estimates for hospitals, colleges, airports and sporting events, for 28 
example. In particular, in the WSBLE study area, three special generators could have an 29 
impact on person and vehicle trip demand. These are Key Arena (at Seattle Center), the 30 
Stadium District, and Seattle-Tacoma International Airport. Each of these areas will be 31 
revised using the most current data available and account for the planned forecasts for each 32 
location. One example of an update that will be needed in the model is the recently adopted 33 
North Terminal expansion plan for Sea-Tac Airport which, to date, has not been 34 
incorporated into the model.  35 


Freight estimation: Inputs to the regional model’s freight module will be updated for each 36 
analysis year based on the latest observed and future estimates of freight data from the Port of 37 
Seattle, City of Seattle, WSDOT, and the PSRC.  38 


Travel Costs: Travel costs are required in several modules within the regional model. Costs will 39 
be modified for each analysis year using traditional growth rates, actual charges, or based on 40 
interpretation of regional policy. Typical costs include: 41 
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• Parking: Hourly, daily, and college campus 1 
• Transit fares: Peak and off-peak, monthly and daily 2 
• Tolls: SR 520, I-405, SR 99 tunnel, SR 167, and Tacoma Narrows Bridge 3 
• Road usage charges: future years only 4 


C.3 Highway Model Calibration and Validation 5 


The examination of the existing highway conditions will be based on the observed travel data 6 
collected for this study during the fall of 2018 and spring of 2019. The data to be collected are 7 
described in Section 3, Data Needs and Sources.  8 


The base year data will also be used to support the regional model’s validation effort. The base 9 
year auto volume estimates from the regional model will be validated using the 2018-2019 10 
counts in the study area. The validation will be done across several screenlines in the study 11 
area. Potential vehicle and person trip screenlines for highway validation, which are different 12 
than those used for project evaluation purposes, are: 13 


• Lake Washington bridges 14 
• Ship Canal 15 
• N and NW 85th Street 16 
• Madison Street 17 
• Spokane Street/West Seattle Bridge 18 
• South of Cloverdale 19 


C.4 Future No Build (Baseline) and Build Highway Conditions 20 


The future year highway conditions will be the same for both the build and no build 21 
assumptions. Table C-1 provides a high-level look at some of the key project assumptions in 22 
2032 and 2042 networks. The project list (Appendix A) includes state, regional, and local 23 
projects that are anticipated to be funded within the 2040 timeframe, as well as other projects 24 
that are part of PSRC’s Regional Transportation Plan – 2018 (adopted May 31, 2018). Some of 25 
the projects are not currently funded but have been reviewed through an environmental process 26 
and would not likely influence the travel patterns and operations along the study corridors. The 27 
WSDOT Gateway Program is a major infrastructure improvement that is not fully funded but that 28 
is included in the network. 29 


The regional 2042 future year full build assumptions for transit include the following: 30 


• Light rail: 5 lines, 116 miles, with 80+ stations (Sound Transit) 31 


• Commuter rail: 2 lines, 89 miles, with 15 stations (Sound Transit) 32 


• Passenger-only ferry: 8 routes (King County Department of Transportation and Kitsap 33 
Transit) 34 


• Bus rapid transit: 42 lines (Sound Transit and King County Metro) 35 


• Streetcar: 3 lines (Seattle Department of Transportation) 36 
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Table C-1. Build Alternative Regional Network Components  


Projects/Programs 


Horizon Years 


Comments 
2030 


(Construction) 
2040 


 (Build) 


Roadway 


User fees (PSRC policy)   The financial strategy includes road 
usage charge system combined with 
express toll lanes and other pricing 
mechanisms. 


The Regional Transportation Plan - 
2018 (PSRC, 2018) 


SR 520 – I-5 X X Montlake Blvd. to I-5 (2029). 


I-405 express toll lanes  X X (pending tolling authorization) 


Puget Sound Gateway 
program 


Xa Xb SR 167, SR 509, and I-5. 


Local Agencies 


Seattle: South Lander 
Street 


X X Grade separation. 


Capital Improvement 
Programs/Transportatio
n Facilities Plans 


X X Typically, 6-year (or near-term) 
funding commitments. 


Comprehensive/Transp
ortation Plans  


X X Typically, 15- to 20-year list of 
funded and unfunded projects. 
Funded projects included as part of 
capital improvement 
plan/transportation facilities plan 
lists. 


Puget Sound Regional Council 


Regional Transportation 
Plan 2018 


X X See project list in Appendix A. 


Transit 


Sound Transit:    


 ST3 Program  X X Approved November 2016. 


 ST2 Program X X Approved November 2008. 
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Table C-1. Build Alternative Regional Network Components  


Projects/Programs 


Horizon Years 


Comments 
2030 


(Construction) 
2040 


 (Build) 


King County Metro:    


 6-year Service 
Implementation 
Plans 


X X  


 METRO 
CONNECTS 
(2025/2040)c 


X X  


a Phase 1 of Gateway Program. 
b Completion of Gateway program. 
c  Metro CONNECTS components to be included in future scenarios will be identified in collaboration 
with King County Metro 


 1 
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 Introduction 


This report summarizes the methods used in the current Sound Transit (ST) incremental model to 


produce ridership forecasts in support of the ongoing project planning and development activities. It  


describes reliance on the new and emerging data that were not previously available. This includes data 


from the ORCA smart cards,1 recent surveys, actual point‐to‐point speeds2 and detailed ridership counts. 


The current model benefited profoundly from the new data ‐ particularly, from the ORCA data which: 


 Is rich and internally consistent with a statistically acceptable 30% representation of transit 


travel at origin‐to‐destination level and by time of day; 


 Provides realistic transit trip length distribution as well as transfer rates for each time period; 


and 


 Is a significantly improved alignment of the transit travel patterns (represented by the seed 


matrix) to the actual counts data that results in a more accurate Base Year transit demand. 


The current (2017) version of the ST ridership model was developed using analytical ridership 


forecasting procedures refined over three decades of incremental methods applications. Over this time 


period, the methods have been subjected to substantial external review, including three independent 


Expert Review Panels, and four cycles of review by the Federal Transit Administration (FTA) over the 


course of New Starts grant applications for Link light rail projects. The fourth review cycle is still ongoing, 


in support of the proposed New Starts grant for the Federal Way Link Extension. 


These reviews have included comments FTA provided with respect to the ST incremental modeling 


procedures and assumptions described in earlier versions of this report. This report incorporates 


changes reflecting all of FTA’s comments. The following presents a brief history of ST transit ridership 


forecasting. 


1.1 History of transit forecasting at Sound Transit 


The history of transit forecasting analysis at ST began at Seattle Metro (now King County Metro) in 1986. 


Work by Brand and Benham3 led to Metro’s consideration of “a quick‐responsive incremental travel 


demand forecasting method,” based on the concept of staged forecasting analysis. In 1986, Metro 


developed and applied “logit mode‐choice equations for pivot‐point analysis”4 (as described by Ben‐


Akiva and Atherton;5 Koppelman;6 Nickesen, Meyburg and Turnquist;7 and many others) on EMME 


software. In 1988, Metro staff highlighted the relationship8 between Metro’s transit forecasting 


methods and the Puget Sound Council of Governments regional model.  


The Regional Transit Project, incorporated as Sound Transit in 1993, further developed forecasting 


analysis procedures using incremental methods in the early 1990s, prior to the November 1996 voter 


                                                            
1 ORCA smart card is the primary fare medium for all transit operators in the Puget Sound region. 
2 Actual Vehicle Locator (AVL) provides point-to-point actual speed data. 
3 Brand, D., and J.L. Benham, “Elasticity-Based Method for Forecasting Travel on Current Urban Transportation Alternatives,” Transportation 
Research Record No. 895, 1982. 
4 Harvey, R., “Pivot-Point Analysis of Transit Demand Using EMME/2,” an Internal Paper, Municipality of Metropolitan Seattle, May 1986. 
5 Ben-Akiva, M., and T. Atherton, “Methodology for Short-Range Travel Demand Predictions,” Transportation Economics and Policy, v.7, 1977. 
6 Koppelman, F., “Predicting Transit Ridership in Response to Transit Service Changes,” ASCE 109, 1983. 
7 Nickesen A., A. Meyburg, and M. Turnquist, “Ridership Estimation for Short-Range Transit Planning,” Transportation Research B, v.17B, 1983. 
8 Harvey, R., “Comparison of Metro and PSCOG Modeling,” a Memorandum to File, March 7, 1988. 
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approval of Sound Move: The Ten‐Year Regional Transit Plan. An Expert Review Panel—formed in 1990 


under the auspices of the Legislative Transportation Committee, the Secretary of Transportation, and 


the Governor—oversaw development of the first generation of the ST incremental model. This model is 


described in the November 1993 Travel Forecasting Methodology Report published by the Regional 


Transit Project. 


The ST model was updated in the late 1990s in support of the Central Link Light Rail Transit Project 


Environmental Impact Statement (EIS) and the North Link Light Rail Transit Project Supplementary EIS, 


including respective Full Funding Grant Agreements with FTA. The underlying ST model procedures used 


to perform transit ridership forecasting analysis in support of the North Link Light Rail Projects were 


documented in the Transit Ridership Forecasting Technical Report, issued in November 2003 by ST. The 


ST model was further updated in the mid‐2000s in support of the ST2 transit system expansion program 


and subsequently in 2012 for the EIS phases of the Lynnwood Link Extension and in 2014 for the ST3 


system planning work. 


The ST model has now been updated again in 2017 in support of the ST3 project planning and 


development activities and this report describes this latest update. Table 1‐1 illustrates more clearly the 


historical development of the current model, showing refinements in both data sources and structure 


over the past two decades. 


1.2 Report organization 


This report contains three chapters and four appendixes. Chapter 1 summarizes the methods used to 


produce ridership forecasts for ST and discusses important methodological considerations. Chapter 2 


describes the individual methods used for each step of the ridership forecasting process. Chapter 3 


describes validation of the ST model to 2016 conditions. The current model validation exercise has two 


purposes: (1) to highlight problems with past forecasting process that might have otherwise been 


overlooked and (2) to incorporate changes that could improve the forecasting results.  


1.3 Sound Transit incremental transit model 


The ST incremental model has been updated to a new base year (2016). Development of the base‐year 


transit‐trip tables involved a rigorous analysis of actual ridership volumes along each transit route and a 


realistic simulation of observed transit service characteristics for peak and off‐peak periods.  


For future year forecasts, external changes in demographics, highway travel time, and costs are 


distinctly incorporated into the process in stages, prior to estimating the impacts of incremental changes 


in transit service. In the first stage of ridership forecasting analysis, only changes in Puget Sound 


Regional Council (PSRC) land use forecasts are considered. In the second stage, other external non‐


transit changes, such as highway travel time (congestion) and costs (including parking costs) are taken 


into consideration. For forecasts of external changes, the ST model relies on the version of the PSRC 


regional model in current use by the Washington State Department of Transportation (WSDOT) on 


major highway projects. The first two stages of ridership forecasting analysis result in a forecast of 


future year zone‐to‐zone transit trips within the Regional Transit Authority (RTA) district boundaries, 


absent any changes in the transit system itself. For current year analyses, these first two stages are not 


necessary. 
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Table 1‐1. Sound Transit incremental models history 


  Survey‐based model  
(1992 to 2004) 


Counts‐based model 
 (2005 to 2011) 


Counts‐based model 
 (2012 to 2016) 


Counts‐based model  
(2017 to present) 


Data Sources   1992 on‐board surveys, collected 
by bus drivers on all transit lines 


– Lumpy 36% one‐day sample of 
inbound trips (mostly AM), or 
about 18% of daily trips 


– Peak and off‐peak line 
boardings control totals for 
survey expansion 


 1990 U.S. Census Journey‐to‐
Work (JTW) used for base transit 
shares 


 No reliable data for transfer rates, 
checked against 1992 surveys 


 Sparse on‐board survey data used 
for auto‐access shares 


 After 2000: 1992 survey demand 
adjusted with about 100 screen‐
line segment 1999 ridership 
counts on select locations around 
the region  


 1,700 line‐segment ridership 
counts for each time period for all 
lines, mostly collected by 
validated Automatic Passenger 
Count (APC) systems (2004 
average weekday) 


 2000 U.S. Census JTW for base 
transit shares 


 2004 ST on‐board surveys 


 PSRC modeled transit trip 
distribution to open additional 
non‐zero cells 


 Little reliable data for transfer 
rates, checked against 1992 and 
2004 surveys 


 Sparse on‐board survey data for 
peak auto‐access shares 


 1,800 line‐segment ridership 
counts for each time period for 
most routes, collected by most 
transit agencies by validated APC 
systems (2011 average weekday) 


 Washington Commute Trip 
Reduction Surveys (CTR) 2007 to 
2014 data and American 
Communities Survey (ACS) 2010 
data used for base transit shares 


 2009, 2011, and 2012 ST on‐board 
surveys added to base year matrix 
development 


 2007 to 2014 CTR Survey transit 
trip patterns added to base year 
matrix development 


 Transfer rate estimates validated 
against PSRC Travel Diary Survey 
(2006) and ST on‐board surveys 
(2004–2012) 


 Relied on segment counts near 
park‐and‐ride lots for peak auto‐
access shares 


 2,400 bus line‐segment ridership 
counts for combined time periods 
and for all lines, collected by all 
transit agencies by validated APC 
systems (2016 average weekday) 


 Stop‐level boarding and alighting 
ridership counts for each period 
and for Link, Sounder and high 
ridership bus routes collected by 
all transit agencies by validated 
APC systems (2016 average 
weekday) 


 2016 ORCA smart card database 
data was primarily used to create 
peak and off‐peak seed matrices. 
2011‐2016 ST on‐board and CTR 
surveys were incrementally added 
to open new cells. 


 2011‐2016 CTR Surveys data and 
most recent available American 
Communities Survey (ACS) data 
used for base transit shares 


 2016 ORCA smart card database 
provided actual transfer rates  


 Relied on segment counts near 
park‐and‐ride lots for peak auto‐
access shares 


 Actual Vehicle Locator (AVL) 
database was used to develop 
base year (2016 actual transit 
speed on each link for peak and 
off‐peak 
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Table 1‐1. Sound Transit incremental models history (continued) 


  Survey‐based model 
 (1992 to 2004) 


Counts‐based model  
(2005 to 2011) 


Counts‐based model  
(2012 to 2016) 


Counts‐based model  
(2017 to present) 


Structure   737 zones 


 FAZ demographics from 2002 
PSRC model DRAM/EMPAL + 
negotiation with locals 


 Highway skims via blind 
adoption of PSRC matrices 
created with erroneous cost 
coefficient 


 structural error 


 Use of eight transit trip classes 
forced very thin demand 
matrices (not technically a 
structural error, but generally a 
poor practice) 


– PM time periods: 3‐hour peak 
and ½ day off‐peak 


– Trip purpose: commute and 
non‐commute 


– Mode of access: walk and auto 
for peak and off‐peak 


 Transit Trip Tables 


– Base year demand derived 
directly from on‐board surveys 


– Non‐zero cells only 0.05% to 
2% across the eight trip tables 


– After 2000: single‐step Matrix 
Adjustment on non‐zero cells 
of 0.5% to 3% for eight trip 
tables 


 Fares in 2nd stage with auto‐
mode equation 


 780 zones (splits near rail stations) 


 FAZ demographics from 2006 PSRC 
model DRAM/EMPAL 


 Highway skims prepared directly 
by project team using a current 
PSRC model 


– Used a validated model that has 
been refined in major WSDOT 
projects 


– Aligned transit service levels in 
the PSRC model with those 
assumed in the ST model 


– Rigorous convergence criteria 


 Use of only three transit trip 
classes allowed very robust 
demand matrices 


– Time periods: 6‐hour peak and 
18‐hour off‐peak with 24‐hour 
daily counts as control totals 


– Mode of access: walk and auto 
for peak‐period and walk only for 
off‐peak 


 Transit Trip Tables 


– Base year demand derived 
directly from detailed ridership 
counts by route segment, time‐
period, and direction 


– Single‐step Matrix Estimation on 
non‐zero cells of 15% for peak 
and 17% for off‐peak 


 Fares in 2nd stage with non‐
transit‐mode equation 


 785 zones (splits for Ballard study) 


 FAZ demographics from PSRC 2013 
Land Use Targets and 2016 Vision I 
Forecasts 


 Highway skims prepared directly 
by project team using a current 
PSRC model 


 Used a recent model version 
refined and validated for major 
WSDOT projects 


 Aligned transit service levels in the 
PSRC model with those assumed in 
the ST model 


 Rigorous convergence criteria 


 Use of only three transit trip 
classes allowed very robust 
demand matrices 


 Time periods: 6‐hour peak and 18‐
hour off‐peak with 24‐hour daily 
counts as control totals 


 Mode of access: walk and auto for 
peak‐period and walk only for off‐
peak 


 Transit Trip Tables 


 Base year demand derived directly 
from detailed ridership counts by 
route segment, time‐period, and 
direction 


 Five‐step Matrix Estimation  


Fares in 3rd stage with transit‐mode 
equation 


In transit assignment, used logit 
function on connectors to improve 
distribution of zone access. 


 807 zones (splits near Capitol Hill, SW 
Everett, Federal Way, Fife, Issaquah) 


 FAZ demographics from PSRC 2017 
Land Use Vision II Forecast 


 Highway skims prepared directly by 
project team using a current PSRC 
trip‐based model 


– Used a recent model version 
refined and validated for major 
WSDOT projects 


– Aligned transit service levels in the 
PSRC model with those assumed in 
the ST model 


– Rigorous convergence criteria 


 Use of only three transit trip classes 
allowed very robust demand matrices 


– Time periods: 7‐hour peak and 17‐
hour off‐peak with 24‐hour daily 
counts as control totals 


– Mode of access: walk and auto for 
peak‐period and walk only for off‐
peak 


 Transit Trip Tables 


– Base year demand derived directly 
from detailed ridership counts by 
route segment, time‐period, and 
direction, plus stop‐level boardings 
and alightings for major routes. 


– Six‐step Matrix Estimation  


 Fares in 3rd stage with transit‐mode 
equation 


 In transit assignment, used logit 
function on all connectors to improve 
distribution of zone access. 
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In the third and final stage, incremental changes in the transit level of service (e.g., access, wait, and ride 


travel times) and user costs (i.e., fares) are considered, resulting in final transit demand estimates for 


each transit network alternative under consideration. 


Like all travel forecasting models, the ST model has some limitations. Because it uses average daily 


ridership, it is not particularly strong at assessing the effects of weekend special events, such as sporting 


events or major festivals. Furthermore, the ST model is ill‐suited for analyzing structural changes in 


regional land use beyond those already included in PSRC demographic forecasts or for forecasting in 


outlying areas of the three‐county region where there is minimal existing transit service.  


1.4 Important considerations and constraints 


This section discusses six important considerations and constraints in travel forecasting methods. Most 


of these are derived from many years of FTA guidelines on transit project planning that culminated in 


the current policy guidance.9 The following considerations reemphasize the use of best professional 


practice: 


 Careful standards for validation 


 Consistent application of policy assumptions across alternatives 


 Use of identical land use plans and constant overall travel demand patterns across alternatives 


 Generic attributes of modes 


 Analysis of service levels and travel forecasts for reasonableness 


 Maximum possible reliance on detailed data rather than output from other models 


 Careful standards for validation 


Validation is a vital component of any travel forecasting effort. It demonstrates that the forecasting 


procedures can replicate observed travel patterns in a region to support reliable forecasts of future 


travel patterns. The ST model primarily relies on the ORCA fare card data and detailed ridership counts 


to establish current transit travel patterns. In project planning, travel forecasting methods are expected 


to predict changes in travel patterns that are caused by general changes between the base year and a 


forecast year and by specific transit service changes introduced by each alternative.  


 Consistent policy assumptions across alternatives 


A large number of inputs to the travel forecasting process are at least partially subject to the policy 


decisions of local and state agencies. To isolate the differences generated by a specific proposed project 


(e.g., a fixed guideway rail transit system), all conditions that are not directly attributable to the 


proposed project must be held constant. It is therefore required that the forecasts hold the policy 


setting constant across all alternatives evaluated. These policies include: 


 Fare level and structure 


 Levels of service provided by the background transit system 


 Zoning policies 


 Parking policies and prices 


                                                            
9 Final Interim Policy Guidance—FTA Capital Investment Grant Program (June 2016). 
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This constraint means that forecasts prepared for FTA evaluation and EIS documentation should only 


contain differences between alternatives that are primarily caused by the transit alternatives 


themselves. For example, service levels on feeder buses should reflect a general service policy and 


investment level that is applied consistently across alternatives. Assumptions on all external inputs—


land use, regional income, parking costs, and other external variables—should also be held constant. 


 Constant travel patterns across alternatives 


Forecasts of the overall travel demand for which transit competes can involve confounding factors. The 


FTA guideline that land‐use policies be consistently applied removes some sources of variability in 


population and employment forecasts. In basic forecasts for modes that have differing degrees of grade 


separation, it eliminates guessing about the extent to which a particular alternative might shift 


residential and commercial development. Note that the forecasts provided to FTA by ST hold travel 


patterns constant. Supplementary analyses external to the modeling process are used to address 


potential development changes related to the various transit investment proposals. 


 Generic attributes of modes 


It is widely acknowledged that perceived differences between transit technologies, independent of 


travel time and cost, may contribute to choice of mode. These differences are often discussed in terms 


of comfort, security, reliability, legibility, and other characteristics that are difficult to quantify. Data to 


support direct inclusion of these variables in the analysis is limited. The ST model uses a conservative 


assumption and, for the most part, treats transit modes generically. Current FTA guidance on methods 


indicates that FTA will accept forecasts that account for measurable differences in some of these 


attributes, such as reliability between modes (e.g., bus and rail).  


The ST model includes small quantified mode‐specific variations in the perception factors (i.e., weights) 


for transit line boarding and waiting times (see Table 3‐2 in Chapter 3).  


 Analysis of transit service levels and travel forecasts 


The development of forecasts results in the production of a variety of additional types of information 


beyond ridership volumes. Examples include ridership changes in specific subareas, changes in roadway 


congestion levels, travel time savings created by new transit investments, and transit’s share of various 


travel markets. All of these needs careful review for quality control purposes, as well as an 


understanding of what the forecasts reveal about changes between the present and the future and 


differences among the transit alternatives. 


 Reliance on data 


This model version increases the reliance on detailed data by incorporating newly available data detail. 


Major new sources of data include ORCA fare card boarding and alighting data, Google highway travel 


time data, Automatic Vehicle Locator (AVL) data, and additional Automatic Passenger Count (APC) data 


on passenger activity at major stops. All of these data source additions reduce dependence on inputs 


from external models. 
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 Procedures for Travel Forecasting 


This chapter describes the methods and procedures used in the ST transit forecasting model, including 


the input data required by the ST model and its relationship to the PSRC model. 


Section 2.1 describes the methodology used to develop transit forecasts, the data requirements, and the 


data available. Section 2.2 describes the relationships between the ST and PSRC models. For instance, 


this section provides an overview of the methodology used by PSRC to produce land use forecasts that 


are critical to any future year ridership forecasting analysis. The transportation analysis zone system is 


described in Section 2.3. The mode choice model structure, specification, and coefficients are presented 


in Section 2.4. Summary descriptions of the process used to develop base‐year transit‐trip tables are 


provided in Section 2.5. Possible changes in population and employment, highway congestion, and cost 


(i.e., the application of the staged build‐up forecasting analysis) are discussed in Sections 2.6 and 2.7. A 


discussion on changes in transit service is included in Section 2.8. 


2.1 Methodology 


 Incremental vs. synthetic methods 


There are two different approaches to developing transit forecasts: synthetic methods and incremental 


methods. Synthetic methods estimate existing transit travel patterns by using separate sequential 


models to estimate 


 An allocation of regional population and employment projections to zones 


 The total number of trips to and from these zones 


 The origin/destination patterns of these estimated trips 


 The travel mode share likely for each estimated origin/destination pattern 


 Which specific links and lines in the highway and transit systems are used by these synthesized trips 


Incremental methods are simpler and more efficient for transit ridership forecasting and analysis 


because they 


 Are directly based on observed (rather than estimated) baseline travel patterns of transit users 


 Allow for concentrating efforts on transit network analysis, for studies whose primary goals are 


answering questions about alternative transit networks 


 Are more conducive to the separate and transparent evaluation of population and employment 


changes, highway congestion and cost, and transit services through the three stages of the 


forecasting process 


 Focus on direct comparisons related to specific changes rather than on complete simulations of 


travel behavior 


 Are more usable for intermediate evaluation and error identification 


 Eliminate the often laborious and time‐consuming calibration of sub‐choice models, since they do 


not require replication of base‐year travel patterns for these markets. 
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The FTA guidelines on transit project planning have identified three strong characteristics of the 


incremental approach that make it attractive for many applications. According to FTA, the incremental 


method “is well grounded in the reality of baseline travel patterns; it deals only with marginal changes; 


and it focuses attention on the changes in land‐use and transportation that drive the evolution of travel 


patterns over time.”10 


One limitation that could render incremental methods less desirable in some situations is their 


weakness in estimating future transit markets in locations where there is no existing transit market from 


which to build estimates. This is not an issue within the ST RTA district, since both ridership and transit 


service coverage within the district are highly developed. The use of incremental methods would only 


have limitations if applied to exurban or rural areas beyond the district boundary. 


Incremental methods rely on data collection, not travel demand theory, to describe base‐year travel 


patterns. In recent years, data availability has increased dramatically, with large quantities of revealed 


preference data no longer requiring expensive surveys or special counts. The ORCA smart card data, 


coupled with the detailed route‐level data by time‐of‐day from the ridership counts from each transit 


agency now available, provide complete observed baseline travel patterns within the RTA district.  


In the incremental model approach, the coefficients and sensitivities are the same as in the synthetic 


approach. The incremental methods are mathematically derived from and parallel to the synthetic 


methods and are applied at the same level of network detail that would be used in a synthetic approach. 


 Data available for Sound Transit planning 


The key sources of data available for ST planning include 


 PSRC land use forecasts 


 PSRC regional travel model version adopted by WSDOT for major highway projects 


 Service levels and detailed route‐level counts from transit operators in the three‐county area—


Sound Transit, King County Metro, Pierce Transit, Community Transit, and Everett Transit 


 ORCA smart card database 


 Automated Vehicle Locator (AVL) speed data 


 Location‐to‐location highway travel time from the Google Distance Matrix database 


 Sound Transit Surveys (2011–2016) 


 Commute Trip Reduction surveys (2011–2016) 


 Most recent available American Community Surveys 


 The National Transit Database (2016) 


 State and local agencies 


                                                            
10 Procedures and Technical Methods for Transit Project Planning, Federal Transit Administration, 2004. 
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PSRC’s land use forecasts are key input to the modeling effort for future years. The ST model uses the 


most current land use forecasts available from PSRC at the start of a project. The PSRC regional 


forecasting model, the version used by WSDOT for travel forecasting in support of major capital projects 


and tolling analysis, provides changes in highway travel times for past and future years. This WSDOT 


highway model also provides changes in traffic volumes on regional highway facilities for traffic impact 


analysis, and local jurisdictions provide traffic counts on local arterials for station impact analysis, as 


required.  


The following sections discuss how these various databases were developed and include more detail on 


how they are being used. 


2.2 Relationship to PSRC modeling 


 Summary comparisons of the PSRC travel demand model and the ST transit ridership model 


PSRC maintains a four‐step conventional synthetic travel‐demand modeling system consisting of trip 


generation, trip distribution, mode choice, and trip assignment models.11 Zonal trip ends are estimated 


using a set of trip rates classified by home‐based work, home‐based college, home‐based shop, home‐


based other, home‐based school, non‐home‐based work, non‐home‐based other, and three truck types. 


Trip distributions are estimated using a traditional “gravity” model. The PSRC mode‐choice model 


structure is a logit‐based model comprised of two transit modes, three auto modes, and two non‐vehicle 


modes.  


The ST and PSRC modeling procedures are closely inter‐related and highly complementary. The ST model 


uses measures of regional change in travel demand and highway congestion derived from the PSRC 


model. Summary comparisons and interrelationships of the PSRC and ST modeling procedures are 


highlighted below: 


 The PSRC model is a four‐county synthetic modeling system comprising land use, trip generation, 


trip distribution, modal split, and assignment models. It also includes several feedback loops based 


on intra‐regional accessibility. 


 The ST model is a three‐county, three‐stage, fully incremental system purposely designed for 


detailed corridor‐level transit planning and transit ridership forecasting. 


 PSRC’s regional population and employment forecasts are used to predict travel demand growth for 


future years. 


 ST uses an incremental mode choice procedure that is consistent with PSRC’s multinomial logit 


mode choice model. 


 The current PSRC model version used by WSDOT for travel and toll forecasting in support of major 


highway projects is adopted for interface with the ST model. This highway model has been recently 


refined and validated for use on several WSDOT tolling analyses. Figure 2‐1 highlights the 


relationship between the PSRC and ST models. 


                                                            
11 Puget Sound Regional Council, 4K Travel Model Documentation, June 2015.  
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Figure 2‐1. ST incremental transit ridership and PSRC regional models relationship 


 Preparation of demographic forecasts 


This section summarizes the procedures used by PSRC to forecast regional population and employment. 


The current demographic forecasts are referred to as Land Use Vision (LUV). The development of 


demographic forecasts process is described by PSRC in the Land Use Vision (LUV) Dataset Metadata 


Documentation (May 2017).  
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Land Use Vision Development Process 


The LUV projects growth for places in the Central Puget Sound region in 5‐year increments, 2015–2040. 


The process includes four general steps (Figure 2‐2). The regional totals for population, households, and 


jobs come from the PSRC Regional Macroeconomic Forecast. PSRC has used numeric policy guidance 


from the VISION 2040 Regional Growth Strategy and adopted local growth targets to apportion the 


Regional Forecast to cities and unincorporated areas to create annual control totals. Resulting control 


totals are then used in the PSRC’s land use simulation model, UrbanSim, to distribute projected growth 


on developable land.  


 
Figure 2‐2. Land use vision development process 


The UrbanSim model results are reported at different geographies, including at the forecasting analysis 


zone (FAZ) level for review and consultation feedback by local jurisdictions. These forecasts are also 


circulated for review by a wide variety of public and private organizations. After the review process is 


completed, these forecasts and allocations are widely used by the state as well as by local governments, 


public agencies, and private organizations.  


2.3 Development of zone and district systems 


The ST travel forecasts are produced for an 807‐zone system of Alternatives Analysis Zones (AAZ) 


developed specifically for the ST model but based directly upon PSRC’s current zonal system. Summaries 


of inputs and forecasts are prepared using 26 summary districts or other levels of aggregation (e.g., by 


corridor or by county) as needed. Zone and district maps are shown in Appendix A. 


 Forecast analysis zone and traffic analysis zone systems 


PSRC’s FAZ structure is the basic land‐use zone structure and consists of 219 FAZs that cover all the land 


area within the four‐county region. It is usually at this level of detail that local jurisdictions, through 


PSRC, agree upon allocations of future population and employment throughout the region.  


 Alternatives analysis zone system 


The AAZ system used to produce the ST travel forecasts is based on the zones maintained by PSRC for 


regional forecasts of travel demand within the four‐county central Puget Sound region. The ST zone 


system differs from PSRC’s system in two aspects. 


Most importantly, the ST system does not have the same geographic boundary as the PSRC system. 


Whereas PSRC includes a four‐county region (Snohomish, King, Kitsap, and Pierce Counties), the 1993 


state‐established RTA excludes the largely rural areas of North and Northeast Snohomish, South and 


Southeast Pierce, and East King Counties, as well as all of Kitsap County, Vashon Island, and the Gig 


Harbor peninsula. Areas outside the RTA district are external to the ST model. The 807‐zone system 
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includes smaller zones within transit corridors of interest, especially around potential station locations, 


as well as 17 external zones to represent highway connections outside the RTA boundaries.  


Keeping the PSRC and ST zone structures as similar as possible reduces the level of data manipulation 


required for interface between the two models.  


Summary districts were created from the AAZ system in order to 


 Provide a consistent basis for aggregation of certain model inputs, when such aggregation is 


appropriate 


 Calculate the modal shares required in the model validation and application phases 


 Prepare summary reports on trip tables and travel time skims 


These districts were carefully constructed to provide distinctive summary travel patterns by 


geographical area and corridor. 


2.4 Sound Transit mode choice model methodology 


 Model structure 


The ST mode‐choice model structure, which is an incremental logit model, uses a pivot approach in the 


development of forecasts and uses the PSRC regional mode choice coefficients. 


Incremental logit model 


The incremental approach predicts changes in travel behavior based on existing travel behavior and 


changes in level of service. The incremental form of the logit model is derived from the standard logit 


formulation, which is12 


(1)  ܵ ൌ
ୣ୶୮ሺሻ


ୗౠ
ౣ	ሾୣ୶୮൫ౠ൯ሿ


 


Where 


  Vi  =  utility of mode i in choice set m (j=1,2,3, .., i, ..m)  


Contains measurable components of transportation systems such 


as travel time and cost as well as socio‐economic attributes of trip 


makers.  


  Si  =  share of demand using mode i 


                                                            
12 Domenich, T., and D. McFadden, “Urban Travel Demand—A Behavioral Analysis,” North Holland, Amsterdam, 1975. 
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Ben‐Akiva and Lerman indicate that “using elasticities is one way to predict changes due to 


modifications in the independent variables. For the linear‐parameters multinomial logit model, there is a 


convenient form known as the incremental logit model which can be used to predict changes in 


behavior on the basis of the existing choice probabilities of the alternatives plus changes in the 


independent variables.” The incremental form of the logit model is13 


(2)  S୧
	 	ൌ 	


ୗ	୶	ୣ୶୮ሺୈ୍	ሻ


ୗౠ
ౣ	ሾୗౠ	୶ ୣ୶୮൫ୈ୍	ౠ൯ሿ


 


where   


  Si  =  base‐year observed probability of using mode i from choice set m 


  Sif  =  new share (i.e., forecast year) of using mode i (interzonal average) 


  DIFF Vi  =  change in utility of mode i (interzonal average) 


    =  Vi
f—Vi = (DIFF CONSTi) + Bk x ( DIFF VARi,k) 


and 


  DIFF CONSTi  =  difference (future vs. base) in mode‐specific constant for 


mode i, 


  Bk   =  coefficient for attribute k 


  DIFF VARi,k  =  difference in numeric variable VAR k of alternative i 


  f   =  variable with superscript “f” represents value in forecast 


year.  


All transportation models, including the PSRC synthetic model, assume that the difference between the 


unmeasured attributes (e.g., comfort and image) between transportation systems in the base year and 


future years is negligible. As a result, the term representing the difference in mode‐specific constants 


(i.e., DIFF CONSTi) falls out of the computations. The only terms remaining in Equation 2 pertain to those 


attributes (e.g., travel times and costs) for which a measured change might occur, as well as Equation 3: 


(3)  DIFF Vi = Bk x DIFF VARi,k 


The mode‐specific constants in a synthetic model theoretically represent the effects of unmeasured 


attributes and often account for over half of the explanatory power in synthetic mode choice models. In 


practice, these constants are quite large and compensate for all types of errors in synthetic models, 


even network coding idiosyncrasies. They are used as overall adjustment factors to move the base year 


model results closer to targeted base year totals. Mode‐specific constants are not present in 


incremental logit equations. 


                                                            
13 Ben-Akiva, M., and S.R. Lerman, “Discrete Choice Analysis Theory and Application to Travel Demand,” The MIT Press, Cambridge, MA, 1985. 
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Nested logit model 


According to the independence from irrelevant alternatives (IIA) assumption, logit models require that 


all of the modes defined in the choice set m (for travelers) be independent of one another. However, the 


IIA requirement is usually difficult to maintain in a simultaneous structure. In practice, a sequential (or 


nested) logit model that is less restrictive than the simultaneous form is often used. The nested logit 


model groups appropriate submodes under the primary modes (i.e., transit), as shown in Figure 2‐3. For 


peak trips, the transit mode in the ST model, the sub‐choice is between access to transit by walking or 


by automobile. Suggestions from FTA on the appropriateness of nesting can be found in the FTA 


presentation by Jim Ryan at the January 2004 Transportation Research Board Annual Meeting.14 


 
Figure 2‐3. Incremental mode choice model structure 


                                                            
14 Travel Forecasting for New Starts Projects, Transportation Research Board 83rd Annual Meeting, Session 501, January 13, 2004. 
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The natural logarithm of the denominator of a logit model (Equation 1) is a single “inclusive” index Im15 


indicating the desirability of the main mode m and taking into account the attributes of access modes. 


This index is often called “LogSum” and calculated from 


(4)  LogSum = Ln {SUMj
m [exp(Vj)]} 


where 


Vj was defined before for Equation (1) 


McFadden16 has identified the coefficients K for the LogSum variable as indices of similarity among the 


sub‐mode choices comprising the overall price or cost.  


For the transit, lower level, the composite disutility of the sub‐modes (walk‐ and auto‐access) represents 


transit to the upper level choice. For transit mode t, the LogSum is 


(5)  LogSumt = Ln [exp(Vwalk) + exp(Vauto)] 


where 


  Vauto  =  utility of the auto‐access mode 


  Vwalk  =  utility of the walk‐access mode 


The structure for PM peak period shown in Figure 2‐3 is fully incremental17 because it uses the 


incremental logit model at both the lower‐level and upper level nests. The incremental form is highly 


desirable because it relies on observed data that describes current conditions, rather than using models 


to estimate these current conditions.  


Derivation of changes in LogSum variable 


In the fully incremental ST mode choice model, the changes in ridership between future and base‐year 


conditions are calculated based on the incremental logit formulation (Equation 2) both at the primary 


level of hierarchy (i.e., transit vs. non‐transit) and at the lower level (i.e., mode of access).  


Because the incremental model requires the difference in the values of LogSum variable (i.e., DIFF 


LogSumt for the mode of access), the underlying components of this difference need to be spelled out 


first within the context of standard logit formulation (Equation 1). The derivation process starts by using 


the definition of difference in the LogSum values and ends up with a simple formula consisting of the 


logarithmic summation of the exponential difference in the utility of each mode (i.e., future minus base 


year), weighted by the respective base year observed share. The mathematical derivation is presented 


below.  


                                                            
15 McFadden,E., A. Talvities and Associates, “Demand Model Estimation and Validation, Urban Travel Demand Forecasting Project (UTDFP) Final 
Report,” Vol. V, University of California, Berkeley, CA, 1977. 
16 McFadden,E., A. Talvities and Associates, “Demand Model Estimation and Validation, Urban Travel Demand Forecasting Project (UTDFP) Final 
Report,” Vol. V, University of California, Berkeley, CA, 1977. 
17 Dehghani, Y., and R. Harvey, “A Fully Incremental Model for Transit Forecasting: Seattle Experience,” Transportation Research Board, Record 
#1452, 1994. 
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Incremental change in LogSumt of Equation 5 can be represented by 


(6)  DIFF LogSumt = Ln[exp(Vf
walk)+ exp(Vf


auto) ] – Ln[exp(Vb
walk) + exp(Vb


auto)] 


Incremental change in LogSum for mode m (i.e., transit or auto), representing the upper‐level of the 


nested logit structure, can be written as 


(7)  DIFF LogSumm = Ln {Sumn
i[exp(Vi+DIFF Vi)]}—Ln {Sumn


i [exp(Vi)]} 


or 


  ൌ Ln	ሾ	
ୗ୳୫	


	ሾୣ୶୮ሺା	ୈ୍	ሻሿ


ୗ୳୫	
	ሾୣ୶୮ሺሻሿ


	ሿ 


  ൌ Ln	ሾ	
ୗ୳୫	


	ሾୣ୶୮ሺሻ	ൈ 	ୣ୶୮ሺୈ୍	ሻሿ


ୗ୳୫	
	ሾୣ୶୮ሺሻሿ


	ሿ 


  = Ln [Sum	୧
୬	ሺS୧ ൈ exp(DIFF V୧ሻሻሿ 


where 


  DIFF LogSumt   =  difference in LogSum term for transit mode t  


(future–base year) 


  Vf
walk, Vf


auto  =  the utility of walk and auto access modes in future 


  Vb
walk, Vb


auto  =  the utility of walk and auto access modes in the base year 


  DIFF LogSumm  =  difference in LogSum term for mode m (e.g., auto or transit) 


in the upper level of the nested structure (future–base year) 


  Vi  =  the utility of submode i (e.g., walk or drive access attributes) 


under nest n (e.g., transit) 


  Si  =  base‐year observed share of using submode (e.g., walk or 


drive access) under nest n 


  DIFF Vi   =  difference in the utility (e.g., travel time) of submode i under 


nest n (future–base year). 


The coefficients of variables (e.g., travel time) included in the utility of a sub‐mode i are equal to 


comparable mode‐choice coefficients from the upper‐level nest for the same variables (e.g., travel 


time), scaled by the corresponding LogSum coefficient (Ki).  


Values for DIFF LogSum variables resulting from Equation 7 are used in the incremental logit formulation 


(Equation 2) to estimate new interzonal modal shares. Nesting coefficients vary between 0.0 and 1.0 and 


measure the degree of similarity and dissimilarity of a group of sub‐modes from other modes in the 


upper‐level nest. For example, a nesting coefficient (K) of 1.0 on the transit nest of Figure 2‐3 would 


indicate that auto‐ and walk‐access sub‐modes are dissimilar (independent) from each other, implying 


that they should have been structured simultaneously instead of within a nested form. In the absence of 


any information to inform the selection of a nesting coefficient, an assumption of 0.50 is neutral. This 


nesting coefficient of 0.50 is used for the PM peak mode‐of‐access nest in the ST model. 
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 Model specification and coefficients 


As indicated in the previous section, since the mode‐choice model structure is fully incremental, the 


mode‐specific constants fall out of the computations. Therefore, it is not necessary to estimate values 


for modal constants. The model includes 


 Travel time and cost variables in the utilities of the transit sub‐modes, walk and drive access 


(e.g., in‐vehicle, out‐of‐vehicle times, transit fares) 


 Travel time and cost variables in the utility of non‐transit mode representing all travel in vehicles 


other than public transit buses and trains. 


The travel time and cost coefficients used in the ST model include the following: 


 ‐0.025 for in‐vehicle travel time (which falls within the FTA’s recommended range of ‐0.02 to ‐0.03 


and is also used in the PSRC mode choice model) with a relative ratio of 1.5 for out‐of‐vehicle over 


in‐vehicle transit travel times, as derived from the base year (2016) model validation analysis. 


 ‐0.00075 for travel cost (in 2016 dollars). 


These coefficients imply a value of in‐vehicle time of $20 (in 2016 dollars), which is about two‐thirds of 


average hourly wage rate for the Puget Sound Region. This value of travel time is also compatible with 


values used over the last decade for tolling analysis on major WSDOT projects such as SR 520,18 SR 99, 


and Puget Sound Gateway.  


 Base year mode shares 


Equation 2 illustrates the need for a reasonable estimate of Si (the existing shares for transit relative to 


alternative modes), including existing mode‐of‐access shares. Development of these base shares, used in 


the ST incremental model, is described below. 


Transit shares 


For the 2017 ST model version, a combination of data from the Washington Commute Trip Reduction 


(CTR) Act surveys and the American Communities Survey (ACS) is used to establish base year transit 


shares. 


The State of Washington passed the CTR Law in 1991 to encourage commuters to consider 


transportation alternatives to driving alone. Under this law, employers with 100 or more employees are 


required to conduct a survey once every two years to record the commute options used by their 


employees. The ACS is conducted on an on‐going basis in order to provide up‐to‐date information for 


planning. Further information about the CTR surveys and the ACS is provided in Appendix B.  


The CTR (2011‐2016) surveys provide transit shares at the zonal level with some limitations. These 


limitations include an over‐representation of transit users, related to employer size because the sample 


excludes small employers. 


The ACS data also has some limitations as it represents a sample of residences—only about 1 in 40 


households annually. The Census Bureau produces three ACS data series: one‐year, three‐year, and 


                                                            
18 SR 520 Bridge Investment Grade—Traffic and Revenue Study Report, August 29, 2011. 
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five‐year estimates. Five‐year estimates of ACS home‐to‐work flow by mode are currently available at 


the County or Census Place geographies. To address the ACS data limitations, transit shares were 


aggregated at the 6‐district level for maintaining statistical confidence in the share values.  


A 6‐district level summary comparison of transit shares in the ST service area indicated that 


 As expected, CTR transit shares are higher than those obtained from the ACS 


 Most recent available ACS shares are slightly higher than those obtained from the 2000 U.S. JTW 


data 


Based on the findings from the above analysis, it is reasonable to adjust CTR transit shares relative to 


ACS shares in the following manner in order to retain the CTR geographic detail: 


 Aggregate CTR 2011‐2016 surveys to the 26 districts at the work ends and 26 districts at the home 


end and calculate transit shares accordingly. Calculating the shares at this level (i.e., 26‐district to 


26‐district) preserves the variation in current mode‐choice behavior for PM peak and, therefore, the 


elasticities in the incremental logit model. 


Adjust 26‐district‐to‐district base transit shares based on using the 6‐district‐to‐6‐district transit shares 


calculated from the most recent ACS five‐year estimates as follows: 


 Since the aggregated CTR shares are higher than the ACS shares at the 6‐by‐6‐district level, reduce 


the CTR shares proportionately using the ratio of the ACS share to the aggregated CTR share. 


For calculating off‐peak base shares, a procedure similar to the one described above was used with the 


following exceptions: 


 Aggregate CTR surveys at 26‐district‐to‐26‐district level and calculate shares accordingly 


 Adjust CTR shares based on using 6‐district level ACS shares similar to the method for peak shares. 


 Balance the resulting 26‐district‐to‐26‐district share matrix by adding its transpose and dividing by 2 


 Apply a factor of 0.5 to reflect the difference in base off‐peak transit share relative to peak—this 


factor was calculated based on recent ST 2011 through 2016 small‐sample transit on‐board survey 


data.  


Access shares 


The 2017 ST model version relies on a matrix estimation process for the development of base‐year trip 


tables that is based on using a seed matrix with a high number of non‐zero cells. The process includes 


posting of ridership counts on appropriate segments and stops to capture existing demand at each park‐


and‐ride facility. These considerations, together with the fact that existing park‐and‐ride facilities are 


adequately represented throughout the region provide a good database from which to calculate access 


shares. Steps used to estimate access shares are summarized below: 


 Perform a select segment analysis on segments representing potential PM peak demand to park‐


and‐ride facilities 


 Aggregate the resulting demand matrix for PM peak auto‐access trips and the total PM peak transit 


trip table at 26 districts (work ends) and 165 FAZs (home ends) 
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 Divide the aggregated trip tables to provide existing auto‐access shares at a 26‐district‐to‐165‐FAZ 


aggregation level. 


 Discussion of staged build‐up analysis application 


For future year forecasts, the ST incremental ridership forecasting modeling procedures are applied in 


three distinct stages as highlighted in Figure 2‐4. This application method explicitly recognizes a build‐up 


approach to the ridership forecasts and encourages the analysis of intermediate results in the process as 


well as the checking of intermediate results for reasonableness. Specific contributions to changes in 


ridership at each stage are calculated and analyzed separately as they build on each other. The three 


stages are: 


 Overall growth in travel related to population and employment growth 


 Changes in ridership related to changes in highway congestion and costs 


 Changes in ridership related to transit service changes, including transit fare changes, if any 


By applying forecasting analysis in stages, the method also ensures that only those changes that are 


important to the study transit alternatives will be considered. For example, it is common in ridership 


forecasting (and preferred by the FTA) that only the changes in transit service be considered in the 


future year comparisons of transit ridership. Therefore, all demographics, such as land use, trip 


distributions, and gas and parking prices, are effectively held constant when comparing ridership on 


transit alternatives.  


FTA now considers transit benefits measures related to economic development effects and to land use 


entirely separately from the ridership estimating process. Furthermore, by requiring current year 


ridership estimates, with future years optional, FTA is de‐emphasizing future year forecasts in favor of 


simple network‐based comparisons. As the FTA Policy Guidance points out, “Use of current year data 


increases the reliability of the projected future performance of the proposed project by avoiding 


reliance on future population, employment, and transit service levels that are themselves forecasts.”19  


Staging the forecasts in an incremental model explicitly isolates sources of error, makes consistencies in 


the non‐transit assumptions transparent, and reduces superfluous calculations. When only variations in 


the transit service are under consideration, Stage 3 of the incremental model is the only step needed to 


evaluate each proposed variation in transit service. This method does not preclude varying inputs other 


than the transit service (i.e., for sensitivity testing) but allows such variation to be addressed simply and 


specifically, rather than as a hidden piece of a very large and complex model. 


2.5 Base‐trip table development 


The essential basis for incremental mode choice modeling analysis is the reliance on actual transit travel 


patterns. Capturing existing travel patterns is achieved in the ST model by using available, pertinent data 


that provide a complementary balance between origin‐destination (O‐D) data and detailed route‐level 


transit ridership information by direction and time‐of‐day for the base year. Chapter 3 includes a 


detailed discussion of the process used to develop base year (2016) peak and off‐peak transit‐trip tables. 


                                                            
19 Final Interim Policy Guidance—FTA Capital Investment Grant Program (June 2016). 







T r a n s i t  R i d e r sh i p  F o r e c a s t i ng  M e t ho d o l o g y  R e p o r t   


2 0   |   M a r c h  2 0 1 8   


 
Figure 2‐4. Staged ridership forecasting process 
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FTA now considers transit benefits measures related to economic development effects and to land use 


entirely separately from the ridership estimating process. Furthermore, by requiring current year 


ridership estimates, with future years optional, FTA is de‐emphasizing future year forecasts in favor of 


simple network‐based comparisons. As the FTA Policy Guidance points out, “Use of current year data 


increases the reliability of the projected future performance of the proposed project by avoiding 


reliance on future population, employment, and transit service levels that are themselves forecasts.”20  


Staging the forecasts in an incremental model explicitly isolates sources of error, makes consistencies in 


the non‐transit assumptions transparent, and reduces superfluous calculations. When only variations in 


the transit service are under consideration, Stage 3 of the incremental model is the only step needed to 


evaluate each proposed variation in transit service. This method does not preclude varying inputs other 


than the transit service (i.e., for sensitivity testing) but allows such variation to be addressed simply and 


specifically, rather than as a hidden piece of a very large and complex model. 


2.6 Stage 1—Changes in demographics 


 Formulation of Stage 1 forecasting analysis 


The ST ridership forecasting analysis depends on PSRC model databases for the overall growth in travel 


demand when performing future year forecasts. Growth estimates could either be derived from PSRC 


model trip distribution results or directly based on forecasts of demographics. Travel growth factors for 


the ST model are derived from published PSRC forecasts of households and employment growth.  


Growth in total households and employment between 2016 and a future year is calculated at a FAZ level 


and applied to the base year (2016) transit‐trip tables using a two‐dimensional matrix balancing method 


(i.e., similar to a Fratar calculation). The results of the Stage 1 analysis are the estimated transit trips for 


a future year. The secondary impacts of growth on transit demand (e.g., increased highway congestion 


or costs) are not yet accounted for at the end of Stage 1.  


A combination of households and employment is used in establishing the zonal growth factors applied at 


the origin and destination end of the base year (2016) trip tables. 


 For the PM peak period, a combination of 20 percent households and 80 percent of employment is 


used to calculate the growth in PM peak transit origins and the reverse is used to calculate growth in 


PM peak transit destinations. 


 For the off‐peak period, a combination of 50 percent households and 50 percent employment is 


used to calculate growth for both origins and destinations. 


 These factors are derived from ST on‐board surveys conducted over the years 2011 through 2016. 


                                                            
20 Final Interim Policy Guidance—FTA Capital Investment Grant Program (June 2016). 
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Because of earlier concerns about a supposed tendency of two‐dimensional balancing to artificially 


increase trip lengths, an examination is performed to determine any alteration in average trip length for 


every application of the Stage 1 process. As highlighted in Figure 2‐5, the balancing method has only 


slightly changed the underlying average trip length frequency distribution exhibited in the base year 


(2016) transit trip table. In fact, the average trip length and the standard deviation of the trip lengths 


increase slightly upon application of the two‐dimensional balancing. While this check on trip lengths is 


performed for each new application of the Stage 1 balancing, the results of the checks have consistently 


shown the process to be neutral for trip lengths. 


 
Figure 2‐5. Average trip length frequency distribution comparison 







 T r a n s i t  R i d e r sh i p  F o r e c a s t i ng  M e t ho d o l o g y  R e p o r t  


 M a r c h  2 0 1 8   |   2 3  


2.7 Stage 2—Changes in highway congestion and cost 


 Formulation of Stage 2 forecasting analysis 


Stage 2 considers how changes in highway congestion and auto costs (including parking, operating, and 


insurance) will influence mode choice.  


The ST ridership forecasts use the PSRC model version, as adopted by WSDOT for travel forecasting in 


support of major highway projects, to estimate highway travel times. This highway model has been 


refined and validated in recent years for use on the SR 99 Alaskan Way Viaduct & Seawall Replacement 


project, the I‐90 tolling analysis, Puget Sound Gateway project, the Lynnwood Link and Federal Way Link 


Extensions (see Appendix C). Base year (2016) zone‐to‐zone highway travel times are obtained directly 


from Google travel time data (see Appendix B). Rate of change in highway travel times is obtained using 


the PSRC model and applied to actual base year highway travel times to establish future year zone‐to‐


zone highway travel times. This incremental process is executed on the FAZ‐to‐FAZ highway travel times.  


When a transit alternative significantly affects the highway system (e.g., taking freeway lanes for transit 


facilities), additional analysis of future highway networks and congestion using the PSRC highway model 


is required. Likewise, when a Build alternative has significantly higher ridership in a corridor than the No 


Build alternative, an additional highway model application may be necessary to account for slightly 


higher highway volumes in a No Build alternative. 


In the Puget Sound region, transit fares and auto costs (except parking costs) are usually assumed to 


increase only at the rate of overall inflation; therefore, they are usually immaterial to the ST model. The 


ST model, however, includes these variables for use in sensitivity tests that are not directly part of 


project planning ridership forecasts.  


Stage 2 transit trip forecasts are calculated using the following incremental logit equation: 


(8)  Stg2Trn ൌ 	
ୗ୲ଵ୰୬


ୗ౪ା	ሺଵି	ୗ౪	ሻଡ଼ሾୣ୶୮ሺ	ൈୈ୍	୭ୗ୳୫ሻሿ
 


where 


  Stg2Trn  =  Stage 2 transit trip forecasts 


  Stg1Trn  =  Stage 1 transit trip forecasts 


  St  =  the base year observed transit shares 


  K  =  nesting coefficient on the auto nest 


  DIFF LogSumh  =  Difference in the LogSum values due to changes in highway 


congestion and auto costs (future vs. base year). 


Data from the ACS and CTR surveys (for the baseline share), 


highway skims, and auto costs are used in Equation 8 to 


estimate the DIFF LogSumh on the auto side. 


Stage 2 transit‐share forecasts (Stg2Shr) are also calculated as follows: 


(9)  Stg2Shr ൌ 	
ୗ୲ଶ୰୬	ൈ	ୗ౪
ୗ୲ଵ୰୬
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Resulting from the Stage 2 forecasting analysis are the transit trips for a future year, having accounted 


for factors external to the transit service itself. These results then serve as a platform for analysis of 


ridership on alternative transit networks. Note that bus speed degradations are used in the Stage 3 


forecasting analysis. They are, however, based on changes in the level of highway congestion estimated 


using the Stage 2 PSRC model runs.  


Note also that the final distance skim matrices from Stage 2 are saved for subsequent calculation of 


vehicle‐miles traveled when estimating the environmental effects of various transit alternatives. This 


simple multiplication of a vehicle miles’ matrix by a New Riders matrix is now incorporated in the FTA’s 


Final Policy Guidance for estimating the environmental effects for New and Small Starts evaluations.21 


In most project planning ridership forecasting, Stages 1 and 2 need not be calculated as often as Stage 3. 


It is only when a transit alternative is presumed to have a strong effect on external factors, such as the 


regional highway network, that the entire process would have to be cycled through. However, for the 


New Starts project rating purposes, FTA discourages forecasts that are based on different externalities 


for different alternatives.22 


 Estimation of parking costs  


For the purpose of representing daily and hourly parking costs more accurately, a survey of parking costs 


scattered around the parts of the region that have paid parking was conducted in 2017. Based on the 


findings from this survey, base year daily parking costs were updated. This update compared target daily 


values with observed hourly parking rates, showing that the ratio of hourly‐to‐daily parking averaged 


around 25 to 30 percent, with a range from 10 percent in South Lake Union to 42 percent in downtown 


Seattle and around Seattle Center.  


According to the limited historic information available, real parking costs have averaged an annual 


growth of approximately 1.5 percent since 1960. This is primarily attributable to changes in employment 


density, which has averaged similar growth over the last five decades. Forecast increases in employment 


density at the FAZ‐level are used to estimate future year changes in real parking costs. This results in 


parking cost increases around the region varying between 0.5 and 2.0 percent per year between 2016 


and 2040. The average for all zones for which there are parking cost increases is around 1.0 percent 


annually, with the weighted average being considerably lower.  


 Estimation of other costs and median income 


Because auto operating costs in the Puget Sound region are usually assumed to increase only at the rate 


of overall inflation, they are less significant to ST models. Base‐year (2016) and future auto operating 


costs are estimated at about $0.19 per mile (in 2016 dollars). Auto operating costs also include any 


relevant tolls or driving fees. The ST model assumes a conservative 0.5‐percent annual (real) growth in 


income. 


                                                            
21 Final Interim Policy Guidance—FTA Capital Investment Grant Program (June 2016). 
22 Final Interim Policy Guidance—FTA Capital Investment Grant Program (June 2016). 
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2.8 Stage 3—Changes in transit service 


 Formulation of Stage 3 forecasting analysis 


In the third and final stage of the forecasting analysis, the incremental changes in the transit level of 


service, including transit fares, are considered. This change (as indicated in Section 2.4.1) is reflected in 


the resulting relative values of the LogSumt variable using the base‐year and future transit networks.  


The Stage 3 transit shares and ridership forecasts are calculated as follows: 


(10)  P′ac ൌ 	
ౙ	ൈ	ୗౙ


ౙ	ൈ	ୗౙା	ሺଵି	ౙሻൈ	ୗ౭ౢౡ
 


and 


(11)  Stg3Trn ൌ 	
ୗ୲ଶ୰୬	ൈሾୣ୶୮ሺ	ൈୈ୍	୭ୗ୳୫౪ሻሿ


ୗ୲ଶୗ୦୰	ൈሾୣ୶୮ሺ	ൈୈ୍	୭ୗ୳୫౪ሻሿା	ሾଵିୗ୲ଶୗ୦୰ሿ
 


where 


  LOSac  =  Difference in (future vs. base year) utility of the park‐and‐


ride access submode 


  LOSwlk   =  Difference in (future vs. base year) utility of the walk‐access 


submode 


  ac  =  Forecasted Stage 3 shares for the auto‐access mode 


  Pac  =  Base‐year observed shares for the auto‐access mode, 


derived from the base year trip table development process 


reflecting actual counts on park‐and‐ride facilities. 


  K  =  Nesting coefficient 


  DIFF LogSumt  =  Difference in the LogSum values due to changes in transit 


level‐of service (future vs. base year) 


Transit service that is taken into consideration in the ST model Stage 3 forecasting analysis is 


represented by means of a coded network. Details on transit network preparation are included in 


Appendix D. Treatment of bus speeds in the ST model includes the degradation of bus speeds due to 


roadway congestion, estimated by the PSRC model in a manner developed in consultation with the 


FTA.23 Bus speed degradation is considered in Stage 3 forecasting analysis and held constant among 


alternatives. It is applied only to bus run time in mixed traffic (excluding high‐occupancy vehicle lanes) 


and not to dwell and lay‐over time components. 


 Transit fares 


Any changes in transit fares are considered in Stage 3 of the ST model, along with changes in transit 


service. However, fares are always held constant among alternatives. Transit fare matrices were 


developed for the ST model and were assumed to be: 


 The zone‐to‐zone averages in effect in 2016 (for the base year) 


 The zone‐to‐zone averages in effect at the start of a project (for all future years) 


                                                            
23 Billen, D., Sound Transit, “Updated Treatment of Bus Speeds in the Sound Transit Model,” Memorandum to Eric Pihl of FTA, dated August 1, 
2002. A copy of this memorandum is included in Appendix D.  
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 Independent of transit path choices 


Independence from path choice is a reasonable approach to fares with the RTA District. The path‐


independent approach to transit fares also aligns with FTA’s guidance to keep any fare‐related utility 


differences between alternatives to a minimum. Upon the introduction of the ORCA smart card as the 


primary fare medium for all transit operators in the District, zonal fares are more appropriate than path‐


based fares. For most trips within the District, the fare implications of path choice and transfers have 


become less critical for forecasting. This is due to the very high market penetration of the regional 


employer pass programs, to the wide use of ORCA smart cards and to the refined agreements among 


the transit operators for assigning cash value to trips involving more than one transit vehicle or more 


than one transit agency. 
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 Base Year Transit Trip Table Development and Validation 


Before a model can be used for transit travel analysis, it must be validated. The process of validation 


involves comparing the performance of the model to the most recent observed data sources available to 


confirm that the model is accurately replicating current transit travel patterns. 


An incremental approach, which is used in the ST model, generally reduces the need for validation 


because it relies not on travel behavior theory, but on current data. However, it is still useful to check 


the overall performance of the model against current known conditions. 


This model version represents a departure from previous versions, primarily because of a significant 


increase in the amount of data available in the Puget Sound Region for describing current transit travel. 


The most significant of these is the availability of ORCA fare card transaction data, which removes the 


need for an ad hoc assembly of disparate seed matrix sources.  


The availability of detailed and accurate system‐wide peak and off‐peak transit speed data from AVL 


systems enables a complete revision to previous methods for posting transit speeds. Of further 


significance, has been the increased detail and improved sample rates for the APC data, including stop‐


to‐stop volumes and boarding and alighting details by stop. 


This chapter is organized into three sections. Section 3.1 describes the data preparation, including 


network data, ridership count data, and seed matrix data. Section 3.2 describes the base year matrix 


estimation process. Section 3.3 describes the base year (2016) validation results and the final transit 


demand matrices. 


3.1 Data preparation 


 Transit network 


To facilitate translation of speeds and other geographic data to and from the model networks, all model 


networks are now converted to the XY coordinate base used in most local GIS and transportation 


applications (i.e., Washington State Plane North coordinates). Documentation of this shift of the 


coordinate system is provided in Appendix D. 


Transit operating speeds are no longer estimated from posted schedules and spot data from terminus‐


to‐terminus reliability reports, but directly from AVL systems managed by the transit operators. Thus, 


average speeds for every stop‐to‐stop segment within the RTA district boundaries are posted from the 


measured average speeds directly to the ST Model transit network. Documentation of this direct 


translation of operating data to model speeds is also provided in Appendix D. 


Regional transit agencies currently implement two service changes each year, in late September and late 


March.  


 This model version is constructed on a transit network base covering the winter 2016‐2017 service 


levels (late September 2016 to late March 2017). We refer to this network as the 2016 Base Year 


network even though it spans six months over portions of two calendar years. 
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 The Base Year transit network thus includes the two recently opened Link light rail extensions—


north to the University of Washington in March 2016 and south to Angle Lake in September 2016. 


 The Base Year transit network also includes associated King County Metro (KCM) bus service 


changes implemented in response to those Link extensions. 


 The Base Year transit network reflects all bus service as operated by all operators throughout the ST 


District for this winter 2016‐2017 Base Year service period. 


 Bus and rail headways are still obtained from agency posted schedules. 


 Headway management data is now available stop‐by‐stop only for rail lines but are not available for 


bus lines. Such data may be useful in the future for adjusting model headways to data‐driven 


perceived headways. 


 All fixed‐route fixed‐schedule public transit services within the ST District are included, except for 


lines with fewer than six scheduled trips per weekday. 


 Demand‐response services, dial‐a‐ride services, employer provided services, and ferry services are 


omitted from the transit network. 


 Passenger counts data 


Current passenger counting techniques have improved greatly, both in their accuracy and their level of 


available detail. This may be especially true here in the Puget Sound Region, although the technologies 


used are now widely available. The sampling rate for counts in this region is now over 25 percent on 


local bus lines, 30 percent on Link light rail, 50 percent on bus rapid transit lines, and 100 percent on 


commuter rail lines. Likewise, the detail available includes all stops, all segments, and all times of day by 


direction and vehicle trip.  


The resulting data, averaged over a half year or over a quarter, should be considered perfectly reliable 


as a precise snapshot of current transit travel. Use of this level of existing detail resolves a significant 


portion of potential Base Year error. Detailed ridership counts were obtained from all transit operators 


within the RTA district boundaries. For the winter 2016‐2017 service period described above, these 


operators are 


 King County Metro 


 Pierce Transit 


 Community Transit 


 Everett Transit 


 Sound Transit 


All the above operators supply complete ridership data from on‐board APC systems. This data includes 


boardings and alightings by stop or station, by line, by direction, by trip, and by time of day. For use in 


the ST Model, the counts data is consolidated into segment volumes by line and by direction for peak 


and daily volumes and peak and daily boardings and alightings by stop or station. Off‐peak counts are 


calculated from daily counts so that the daily counts remain control totals for all APC data. The 
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consolidated counts data is processed directly into various stages of the matrix estimation process as 


described in Section 3.2. 


 The PM peak period is defined as 3:00 p.m. to 6:30 p.m. for the partitioning and consolidation of the 


counts. This time‐period allows specification of the peak‐only services and peak‐specific train and 


bus frequencies. 


 For the ST model, an AM peak period is not defined or used directly in the model. 


 Daily counts are consolidated into 24‐hour totals for an average weekday within the six‐month 


period described above. 


 The daily counts always represent control totals for the boarding, alighting, and segment volume 


counts. 


 Off‐peak counts for use in the off‐peak matrix estimation process are calculated as daily counts 


minus the PM peak counts minus the inverse of the PM counts, then balanced by direction. 


 Detailed boarding and alighting counts by stop or station, line, direction, and time‐period are 


retained for use in Matrix Estimation Quality Control (QC) exercises. 


 QC methods include both machine error trapping and direct inspection of results on the model 


network. 


 Further QC efforts are undertaken during the matrix estimation process as issues and 


inconsistencies arise in transit demand assignments produced over many iterations of matrix 


estimation. 


The number of counts posted and the precise locations of the postings changes somewhat during the 


iterative matrix estimation process in response to issues arising in the QC process. Therefore, the 


number and types of posted counts are described in Section 3.2. 


 Data for seed matrices 


Because of the difficulties inherent in attempting to accurately estimate or synthesize the shape of 


travel demand O‐D matrices, the ST Model now uses primarily ORCA fare card data to construct the 


shape of the Base Year transit trip tables. This source substantially replaces the sparse and outdated 


rider O‐D data from on‐board surveys used in previous model versions. 


 The widespread use of regional fare cards provides a very large sample of transit travel patterns 


(over 60 percent regionally and over 75 percent on ST rail and bus services). Not all of this ORCA 


data is directly usable for the seed matrices for a variety of reasons related to fare collection 


anomalies. However, the usable data sample remained very large, about 50 percent. 


 Additional transit rider data from recent Washington CTR peak commute surveys and recent ST on‐


board rider surveys are also used, to the extent that they open new cells in the seed matrices. 


The ORCA data has some specific advantages compared to sources of O‐D patterns used in previous 


model versions. These include 







T r a n s i t  R i d e r sh i p  F o r e c a s t i ng  M e t ho d o l o g y  R e p o r t   


3 0   |   M a r c h  2 0 1 8   


 The data contains all types of transit trips, regardless of trip purpose, and is not skewed toward 


commute trips or long trips. 


 The trip sample is so large that the potential response bias is minimal, compared to the sparse 


surveys used by ST over many years. 


 The data is very detailed regarding time‐of‐day. 


 The data is the first reliable large‐sample information on transfer rates and transfer locations, now 


using a consistent regional definition of transfers. 


 Because of its detailed information on transfer behavior, ORCA data provide data‐driven rather than 


model‐estimated totals of observed linked‐trips for peak, off‐peak, and daily transit travel, now 


using a consistent definition of what constitutes a linked‐trip. 


Data analysis and trip table preparation is a cooperative effort between ST and the Washington State 


Transportation Center (TRAC) at the University of Washington. Details of the ORCA data processing and 


geocoding to the ST Model 807‐zone system are provided in Appendix B.  


Some relevant basic information on the ORCA data details presented in Appendix B would include 


 ORCA data is obtained for all transit operators on all lines operating within the ST District. 


 The data chosen covers weekdays over a 9‐week period from March 26, 2016, through May 28, 


2016, after the University Link extension opened but prior to the Angle Lake station opening. 


 Trips included in the resulting seed matrices account for 20.4 million weekday boardings, of which 


4.9 million boardings involve transfers. This translates into an average weekday transfer rate of 1.32. 


 The ORCA data comprises 97 percent of all trips in the two resulting (PM peak and off‐peak) seed 


matrices and accounts for 90 percent of the O‐D open cells. Total open cells amount to 29 percent of 


the available cells in the two 807‐by‐807 seed matrices. 


3.2 Matrix estimation 


Matrix Estimation (ME) in the ST transit model creates Base Year transit demand matrices, which 


replicate measured existing average weekday transit flows.24 The methodology requires well‐validated 


networks, precise ridership counts, and seed matrices of peak and off‐peak transit demand in a zone 


structure tailored to the transit networks. The method uses an iterative gradient‐reduction approach to 


minimize the differences between estimated and observed ridership counts posted at designated 


locations on the network. 


The objectives of the ME process are to achieve a close match between estimated and actual peak and 


daily 


 Transit volumes 


 Boardings and alightings at all stations and at major BRT and high ridership bus stops 


                                                            
24 The updated ST model was implemented in the current EMME Software (version 4.3.3). The Matrix Estimation process in the current EMME 
Software was used to develop base year (2016) demand matrices. 
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 Boardings by line 


 Average trip length by operating agency and mode and by line for rail lines and BRT lines 


 Stepwise matrix estimation 


It is possible to run ME in a single process which considers all routes at once and to achieve reasonable 


R‐squared, slope, and intercept results for the major transit lines at their high‐volume locations. The 


gradient‐reduction measures with this method may indicate relative closure after about 25 iterations 


showing an apparent equilibrium between the lines and the matrices. 


This apparent equilibrium is deceptive because closer examination of results of a single‐step approach 


reveals that low‐volume and medium volume lines and some low‐volume segments on high‐ridership 


lines may show serious mismatches in the resulting volumes. In the type of detailed analysis ST requires 


from this model, such relatively minor errors in the Base Year validation and in forecasting situations can 


seriously detract from the usefulness of the model. 


Therefore, the ME is performed in a sequential and cumulative manner. Performing the ME in this 


manner mitigates the dominance of high‐volume routes and allows better alignment of the counts data 


within subareas and within service types. The specification of the matrix estimation process in steps is 


shown in Table 3‐1. 


Table 3‐1. Specification of matrix adjustment in steps 


Step 
No. 


 


Count Posting Type  Routes Considered 


Step 1  Segments  Include segment counts from Pierce Transit, Everett Transit, Community Transit 
(excluding SWIFT line), and KCM 900 routes 


Boardings/Alightings  Bus boardings/alightings on RapidRides A/C/D, ST express bus, and KCM mid‐town mid‐
range routes 


Step 2  Segments  Step 1 + KCM local routes and street car + ST routes 541/556/566/596 


Boardings/Alightings  Same as Step 1 


Step 3  Segments  Step 2 + KCM mid‐town, mid‐range routes 


Boardings/Alightings  Same as Step 1 


Step 4  Segments  Step 3 + CT SWIFT + all ST and KCM routes excluding C/D/E/545/550/Sounder/Light Rail 


Boardings/Alightings  Same as Step 1 


Step 5  Segments  Step 4 + RapidRides C/D/E + ST routes 545/550 


Boardings/Alightings  Step 4 + boardings/alightings for Sounder 


Step 6  Segments  Same as step 5 


Boardings/Alightings  Step 5 + boardings/alightings for Light Rail 


 


The segment counts are first grouped based on the markets and the service type.  Then, the matrix 


adjustment is performed on each group by cumulatively including the segment loads from all the 


previous groups and using the previous result matrix as a new seed matrix. Such a step‐wise matrix 


estimation process allows adjusting the transit‐trip table for low volume segments before including the 


next level of higher volume segments. This allows the ME adjustment method an opportunity to adjust 
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segments or stops with low volumes as well as segments with high volumes. The adjustments to low‐


volume segments or stops are not greatly modified as the higher‐volume segments are brought in, so 


low‐volume information is retained. 


 Calibration of path parameters 


The approach to ME outlined above is complemented by an extensive and rigorous path analysis effort. 


This effort involves comparisons over many runs of ME against all available data, including agency data 


on line boarding and alighting locations, average trip lengths, route segment volumes, and other data 


available for the Base Year.  


The parameters used in path‐building are of critical importance in estimating path changes between an 


existing network and a proposed network, whether the proposed network postulates minor or major 


changes. These parameters include walking speeds, “escalator” link lengths, auto‐access parking lot walk 


link lengths, boarding penalties, and weights or perception factors applied to the various components of 


out‐of‐vehicle time. 


Previous ST model versions used a variety of weakly‐calibrated assumptions, often postulated from 


external sources. The wealth of detail available for this model calibration enabled the first serious check 


of those postulated parameters. Since the parameters should be held constant through Matrix 


Estimation, Base Year assignments, mode choice skims, and final assignments, they are calibrated during 


the ME process.  


The calibration involves many iterations through ME and final assignments. This requires constant 


checks against aggregate data, such as actual transfer rates, and detailed data, such as route‐level and 


bus‐stop‐level boardings and alightings. An extensive analysis of outlier routes using scatterplots of 


estimated vs. actual boardings/route and average trip lengths is particularly productive in parameter 


calibration. These checks also provide as a byproduct, extensive QC checks on minor errors in the counts 


data and minor network coding errors. Table 3‐2 shows the more important resulting path‐building 


parameters. 


The iterative check of assignment result details also includes review of important transfer locations, with 


emphasis on locations of existing rail transfers, and bus transfer activity at likely future rail transfer 


locations. Virtually all likely future rail transfer locations are on existing BRT or ST Express Bus lines. 


Finally, the iterative ME calibration process allows adjustment of the count data posting locations, 


including moving or adding segment count locations to capture minor variations in the market profile 


along individual routes. For this model version, it allows posting boarding and alighting data at all rail 


stations and the major BRT and ST Express Bus stops. The final PM peak ME relied on posted actual 


ridership values at 1140 line segments and 180 stations or stops. The off‐peak ME used about 


80 percent of these, reduced by the presence of some having no off‐peak service, e.g., Sounder 


Commuter Rail. 
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Table 3‐2. Boarding penalty, wait time factor, and escalator 
link parameters 


Description  Value 


Regular Bus Stops 


Boarding penalty  4.0 minutes 


Wait time factor  0.60 


Escalator link  NA 


Transit Centers1 


Boarding penalty  3.0 minutes 


Wait time factor  0.50 


Escalator link  NA 


Downtown Bus Tunnel  


Boarding penalty  3.0 minutes 


Wait time factor  0.50 


Escalator link  1.4 minutes 


Rail Stations (surface)  


Boarding penalty  1.5 minutes 


Wait time factor  0.50 


Escalator link  1.2 minutes 


Rail Stations (tunnel or elevated, excluding Downtown Seattle 
Transit Tunnel stations under joint operations)  


Boarding penalty  1.5 minutes 


Wait time factor  0.50 


Escalator link  1.4–2.4 minutes 


1 List of Major Transit Centers (TC): 
1) Bellevue TC  13) Lakewood TC 
2) Federal Way TC  14) Everett Station 
3) Northgate   15) Tacoma Community College 
4) Burien TC  16) Tacoma Commerce St 
5) Kent Station TC  17) Tukwila International Boulevard 
6) Auburn Station TC  18) Tukwila Station 
7) Kirkland v  19) Lakewood Station 
8) Overlake TC  20) Sumner Station 
9) Aurora Village TC  21) Puyallup Station 
10) Renton TC  22) Issaquah TC 
11) Lynnwood TC  23) West Seattle 
12) Tacoma Dome Station  24) Ballard 


Related Assumptions: 
‐ Walk speed = 2.5 mph 
‐ Weight factor on out‐of‐vehicle travel times = 1.5 
‐ Weight factor on the auxiliary walk times on 1st, 2nd, 3rd and 4th Avenues in 
downtown Seattle leading to King Street Station = 1.0 
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 Sensitivity test using ST3 build network 


Understanding the performance of this model version compared to the previous version, i.e., the 2014 


Base Year version used for the ST3 planning work, suggests applying a Current Year sensitivity test using 


the ST3 Build network. This requires a Current Year forecast using the new model version for 


comparison with the previous Current Year forecast for ST3 performed using the 2014 model version. 


Not only does this provide additional QC opportunities, especially on the network specifications, but it 


enables several checks on the model application to future networks, which include significant expansion 


of the rail system and realignment of the bus systems. 


This is particularly important for understanding the relevance of unassigned trips. These trips are short 


trips which are in the seed matrix and therefore known to have occurred on transit, but which are 


assigned as walk‐only paths. The trips therefore never appear as transit boardings or segment volumes. 


The change in the transit path times between the Base Year network and a future network, such as the 


ST3 Plan network, results in some of these short trips having efficient paths using rail segments in the 


future network, even though they were erroneously assigned as walk‐only trips in the Base Year 


network. Identification and analysis of unassigned trips is necessary to minimize discrepancies between 


the trip tables and the resulting transit network values. 


 Identification and removal of unassigned trips 


Unassigned trips are analyzed by network analysis of the assignment results, especially network analysis 


of those trips assigned by themselves. Because EMME transit assignments are multi‐path, unassigned 


trips in the ST model tend to be unassigned portions of trip values within certain O‐D pairs, in particular 


closely adjacent zones. 


Careful examination of the transit paths and fine‐tuning of network elements in areas of dense transit 


demand and dense network structure enables the reduction of the total unassigned trips from 14,000 to 


6,700, when correcting path elements on the Base Year network. In the application of the sensitivity test 


described above as a Current Year forecast on the ST3 Build network, the unassigned trips are reduced 


to 3,800. This includes the removal of 2,000 ferry trips double‐counted upon the introduction of ORCA 


data as the primary source for transit travel patterns. 


The final effect of the matrix estimation on the travel patterns in the initial seed matrix is summarized in 


the trip length frequency distribution comparison shown in Figure 3‐1. This comparison is between the 


seed matrices at the start of ME and the resulting final Base Year demand matrices. Trip lengths in this 


figure are for entire zone‐to‐zone linked‐trips. For consistency, the transit trip lengths for this 


comparison are based on a common neutral highway distance between zones. 


As shown, the ME process has not impacted original shape exhibited in the seed matrix. It has only 


reduced the number of transit trips longer than 6 miles and increased the number of trips shorter than 


6 miles. It has correspondingly reduced average transit trip length to 8.36 miles from almost 10 miles in 


earlier model versions. 
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Figure 3‐1. Average weekday (2016) trip length frequency distribution comparison: Seed matrix vs. matrix‐


estimated trip table 


The validation analysis results for Base Year (2016) transit‐trip table development are discussed below. 


3.3 Base Year (2016) validation results 


The validation analysis focuses on evaluating both the transit trip tables from the matrix estimation 


process and the accuracy of the assignment results. These are reflected in 


 System‐wide linked and unlinked trips and the system‐wide transfer rate 


 Transit boardings comparison by agency and mode 


 Rail station boardings comparison for all existing stations 


 Transit ridership volumes in locations relevant to major ST3 projects 


 Average transit trip length comparison by operator 


 Peak and daily boardings by transit line 







T r a n s i t  R i d e r sh i p  F o r e c a s t i ng  M e t ho d o l o g y  R e p o r t   


3 6   |   M a r c h  2 0 1 8   


Table 3‐3 presents system‐wide linked transit trips and unlinked transit trips by operator and mode. The 


estimated trips closely match the actual trips in all cases, reflecting the breadth and quality of the 


network inputs, the counts, and the seed matrix travel patterns from ORCA data. 


Table 3‐3. Systemwide 2016 linked and unlinked transit trips comparison: PM peak period and average weekday 


PM Peak Period (3:00–6:30 PM)  Average Weekday 
 


Actual1  Estimated  Est/Act  Actual1  Estimated  Est/Act 


Linked transit trips  145,500  151,900  1.04  467,000  466,900  1.00 


Total Boardings by Operator  


KC Metro  119,500  122,200  1.02  397,000  384,200  0.97 


Sound Transit  51,300  52,500  1.02  151,600  151,600  1.00 


Pierce Transit  6,700  7,200  1.07  27,000  28,800  1.07 


Community Transit  11,100  11,600  1.05  34,000  32,600  0.96 


Everett Transit  2,000  1,900  0.95  7,000  7,000  1.00 


Three‐county total boardings  190,600  195,400  1.03  616,600  604,200  0.98 


Systemwide transfer rate2  1.31  1.31  1.00  1.32  1.32  1.00 


Rail and Regional Bus Boardings  


Central Link Light Rail  22,100  21,800  0.99  68,400  67,700  0.99 


Tacoma Link Light Rail  900  900  1.00  3,600  3,100  0.86 


Commuter Rail  8,500  8,400  0.99  16,600  16,900  1.02 


ST Express Bus  19,800  21,500  1.09  63,000  63,900  1.01 


1 Actual boardings are the actual counts for the winter 2016/2017 obtained from transit agencies. 
2 Transfer rates are calculated by excluding unassigned trips. 


The total estimated PM peak linked transit trips are 151,900, which is 32.5 percent of the total weekday 


467,000 linked transit trips. 


In this model version, the actual transfer rates of 1.32 for average weekday and 1.31 for PM peak are 


known for the first time, due to the availability of ORCA fare card data, as described above in 


Section 3.1.3. These observed transfer rates are also the basis of the 467,000 (for average weekday) and 


145,500 (for PM peak) actual linked trips shown in the first row of Table 3‐3 for the transit system. The 


definition of what exactly constitutes a linked trip is now closely tied to the regional agreement on fares 


and transfer policies, managed by Sound Transit and agreed upon with the other transit operators. The 


primary purpose of the regional agreement is revenue sharing among the operators, for which transfer 


information is an important input. 


The close match between estimated and actual boardings by agency and mode is evident in Table 3‐3. 


Both estimated and actual boardings reflect the same model Base Year period and bus service period, 


late September 2016 through late March 2017. 
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Table 3‐4 and Table 3‐5 show station‐by‐station comparisons of estimated versus actual station 


boardings for the same period. The closeness of the estimates to the counts at this level of detail is 


explained by the introduction of boarding and alighting counts, augmenting the segment line volume 


counts in the ME process. 


Table 3‐4. Average weekday (2016) light rail station boardings comparison 


Station Name  Actual  Estimated  Est/Actual 


UW  9,400  9,400  1.00 


Capitol Hill  8,000  8,000  1.00 


Westlake  10,200  9,900  0.97 


University Street  5,300  5,200  0.98 


Pioneer Square  4,100  3,900  0.95 


International District  5,600  5,500  0.98 


Stadium  1,300  1,400  1.08 


SODO  1,900  2,000  1.05 


Beacon Hill  2,900  2,900  1.00 


Mount Baker  2,300  2,200  0.96 


Columbia City  2,400  2,500  1.04 


Othello  2,400  2,500  1.04 


Rainier Beach  1,900  1,900  1.00 


Tukwila International Blvd  2,900  2,800  0.97 


Sea‐Tac Airport  5,000  4,900  0.98 


Angle Lake  2,900  2,700  0.93 


Total Station Boardings  68,500  67,700  0.99 


 


Table 3‐5. Average weekday (2016) commuter rail station boardings comparison 


Station Name  Actual  Estimated  Est/Actual 


Everett  300  300   1.00  


Mukilteo  200  200   1.00  


Edmonds  400  400   1.00  


King Street  6,800  7,000   1.03  


Tukwila  1,000  1,000   1.00  


Kent   1,900  2,000   1.05  


Auburn  1,500  1,600   1.07  


Sumner  1,200  1,200   1.00  


Puyallup  1,500  1,500   1.00  


Tacoma Dome  1,200  1,200   1.00  


South Tacoma  200  200   1.00  


Lakewood  400  300   0.75  


Total Station Boardings  16,600  16,900   1.02  
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Table 3‐6 compares estimated and actual bus ridership volumes at eight locations in major transit 


corridors. These locations are chosen for their relevance to major rail and BRT projects in the ST3 


System Plan. The comparison illustrates that the existing base year volumes are closely approximated by 


the Base Year model in corridors which will be of interest over the term of this model version. 


Table 3‐6. Comparison of 2016 estimated and actual average weekday volumes—locations relevant to major ST3 
Projects 


ST3 Projects  Actual  Estimated 


Link Extensions 


Everett Extension: Routes 510/512/513/532 & Sounder, north of Ashway   4,700    4,400  


Tacoma Extension: Routes 574/586/590/592/594/595 & Sounder, at county line   14,600    14,600  


Ballard: RapidRide D at Magnolia Bridge   6,700    7,100  


West Seattle: RapidRide C at West Seattle Bridge   7,000    7,100  


I‐405/SR 522 BRT Projects 


I‐405 BRT: Routes 532/535, at county line   2,500    2,500  


I‐405 BRT: Routes 560/566/567, at Coal Creek   2,300    2,200  


I‐405 BRT: Route 560 at Tukwila   900    800  


SR 522 BRT: Route 522 at Kenmore   2,400    2,400  


 


Table 3‐7 and Table 3‐8 contain summaries of the Base Year PM peak and daily trip tables at 10 x 10 


districts. A map of the 10 districts is shown in Figure 3‐2. Note that the totals for each of these matrices 


are the same as the totals presented in Table 3‐3. These tables are the result of the matrix estimation 


process, representing a snapshot of the Base Year transit demand within the 3‐county ST district. The 


matrices are the platform for subsequent work using the staged incremental transit demand model as 


described in Chapter 2. 


Estimated and actual base year average in‐vehicle trip lengths are compared in Table 3‐9. Actual trip 


lengths shown are for the length of travel in each transit vehicle, derived from agency‐reported total 


passenger‐miles and boardings by mode. Thus, these trip lengths are not directly related to the overall 


zone‐to‐zone linked‐trip lengths shown in Figure 3‐1. The shorter average trip lengths on ST Express bus 


lines (8 percent low) are indicative of matrix estimation process estimating greater than actual rider 


turnover on some of the longer of these lines. The directional volumes on segments along these lines 


match the volume counts very closely. 
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Table 3‐7. 10‐district base year (2016) PM peak period transit trip table 


  


D
ES
TI
N
A
TI
O
N
 


Ev
e
re
tt
 


SW
 S
n
o
h
o
m
is
h
  


Sh
o
re
lin


e 


N
o
rt
h
 S
e
at
tl
e 


Se
at
tl
e
 C
B
D
 


So
u
th
 S
e
at
tl
e 


Ea
st
 K
in
g 


So
u
th
 K
in
g 
 


Ta
co
m
a 


P
ie
rc
e
  


O
ri
gi
n
 t
o
ta
ls
 


O
ri
gi
n
 s
h
ar
e
s 


ORIGIN    1  2  3  4  5  6  7  8  9  10 


Everett  1  1,700  300  100  100  –  –  100  100  –  –  2,400  1.6% 


SW Snohomish  2  500  1,500  100  200  100  100  100  –  –  –  2,600  1.7% 


Shoreline  3  100  200  200  400  100  100  100  –  –  –  1,200  0.8% 


North Seattle  4  200  1,500  1,200  11,700  2,200  4,600  1,600  900  300  200  24,400  16.1% 


Seattle CBD  5  900  4,000  1,200  10,200  2,100  17,900  7,100  7,000  1,200  1,300  52,900  34.8% 


South Seattle  6  400  1,600  600  6,400  5,300  13,800  2,300  5,200  600  1,200  37,400  24.6% 


East King  7  300  1,000  100  1,100  1,000  1,500  7,200  900  –  100  13,200  8.7% 


South King  8  –  100  –  300  900  1,800  200  7,400  400  900  12,000  7.9% 


Tacoma  9  –  –  –  –  –  100  –  200  2,600  1,100  4,000  2.6% 


Pierce  10  –  –  –  –  –  –  –  100  800  900  1,800  1.2% 


Destination totals   4,100  10,200  3,500  30,400  11,700  39,900  18,700  21,800  5,900  5,700  151,900  100.0% 


Destination shares   2.7%  6.7%  2.3%  20.0%  7.7%  26.3%  12.3%  14.4%  3.9%  3.8%  100.0%    


 







T r a n s i t  R id e r sh ip  F o r e c a s t i ng  M e t ho d o l o g y  R e p o r t   


4 0   |   M a r c h  2 0 1 8   


Table 3‐8. 10‐district base year (2016) average weekday transit trip table 
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ORIGIN    1  2  3  4  5  6  7  8  9  10 


Everett  1  6,200  1,600  200  400  1,100  600  400  100  –  –  10,600  2.3% 


SW Snohomish  2  1,600  6,100  700  2,100  4,600  1,800  1,300  100  –  –  18,300  3.9% 


Shoreline  3  200  700  1,000  2,700  1,800  1,000  300  100  –  –  7,800  1.7% 


North Seattle  4  400  2,100  2,700  38,500  17,900  16,200  4,300  1,900  400  200  84,600  18.1% 


Seattle CBD  5  1,100  4,600  1,800  18,000  6,600  37,000  10,300  11,500  1,500  1,600  94,000  20.1% 


South Seattle  6  600  1,800  1,000  16,200  37,000  46,100  5,400  11,000  900  1,400  121,400  26.0% 


East King  7  400  1,300  300  4,300  10,300  5,400  22,400  1,700  –  100  46,200  9.9% 


South King  8  100  100  100  1,900  11,500  11,000  1,700  25,900  1,100  1,300  54,700  11.7% 


Tacoma  9  –  –  –  400  1,500  900  –  1,100  10,000  3,700  17,600  3.8% 


Pierce  10  –  –  –  200  1,600  1,400  100  1,300  3,700  3,400  11,700  2.5% 


Destination totals   10,600  18,300  7,800  84,700  93,900  121,400  46,200  54,700  17,600  11,700  466,900  100.0% 


Destination shares   2.3%  3.9%  1.7%  18.1%  20.1%  26.0%  9.9%  11.7%  3.8%  2.5%  100.0%    
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Figure 3‐2. 10‐district map 
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Table 3‐9. Estimated and actual base year (2016) average weekday 
in‐vehicle trip length comparison 


Transit Operator  Actual1  Estimated  Est/Actual 


King County Metro  4.3  4.1  0.95 


Sound Transit Link  6.1  6.1  0.99 


Sound Transit Sounder  24.8  24.0  0.97 


Sound Transit Express Bus  14.3  13.1  0.92 


Pierce Transit  4.1  4.0  0.98 


Community Transit  9.3  8.5  0.91 


Everett Transit  3.8  4.1  1.08 


Systemwide  6.2  6.0  0.97 


1 Bus values are from 2016 National Transit Database; Rail values are from ST winter 2016/2017 
counts 


Figure 3‐3a, Figure 3‐3b, Figure 3‐4a, Figure 3‐4b and Figure 3‐5 summarize comparisons of estimated to 


actual line boardings for every transit line in the region. These are more rigorous validation tests than a 


comparison of posted line segment volumes, since the matrix estimation process aims at precisely these 


segment matches. The process consistently returns R‐squared values between 0.98 and 1.00. The 


comparisons of line boardings validates in greater detail the ability of the model estimates to replicate 


base year ridership profiles on a line‐by‐line basis. 


Note that this attention to line detail is particularly important when a network‐based model is to be 


used to estimate line volumes and station boardings for future rail line extensions. Validations against 


transit screenline counts do not provide sufficient confidence for forecasts of ridership on specific lines 


or line segments. 


This line‐by‐line validation test assists the supplemental analysis of outlier bus lines, especially some 


mid‐range ridership lines. The outlier analysis, including stop‐level review of actual line profiles, provides 


strong additional QC on the networks and the counts. 


Figure 3‐3a and Figure 3‐3b illustrates the PM peak line boardings comparisons, including and excluding 


the rail lines, with R‐squared values of 1.00 and 0.98, respectively. Figure 3‐4a and Figure 3‐4b illustrates 


the average weekday line boardings comparisons, including and excluding the rail lines, with R‐squared 


values of 1.00 and 0.99, respectively. The comparisons excluding the rail are necessary because of the 


dominance of Link ridership when it is included. 


Finally, Figure 3‐5 illustrates the average weekday boardings comparison for ST Express bus lines only, 


with an R‐squared value of 0.98 and a slope of 0.99. 
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Figure 3‐3a. Comparison of base year (2016) PM peak period transit line boardings (all agencies) 
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Figure 3‐3b. Comparison of base year (2016) PM peak period transit line boardings (all agencies, but excluding light rail and commuter rail) 


y = 0.94x + 35
R² = 0.98
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Figure 3‐4a. Comparison of base year (2016) average weekday transit line boardings (all agencies) 
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Figure 3‐4b. Comparison of base year (2016) average weekday transit line boardings (all agencies, but excluding light rail and commuter rail) 


y = 0.94x + 75
R² = 0.99
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Figure 3‐5. Comparison of base year (2016) average weekday transit line boardings (ST express bus only) 
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Appendix A: Maps 


 Forecasting Analysis Zones 
(FAZ) 


 Alternative Analysis  
Zones (AAZ) 


 10 and 26 Districts 
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Figure A‐1. PSRC FAZ Map—Snohomish County 
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Figure A‐2. PSRC FAZ Map—King County 
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Figure A‐3. PSRC FAZ Map—Pierce County 







T r a n s i t  R i d e r sh i p  F o r e c a s t i ng  M e t ho d o l o g y  R e p o r t  


A - 4   |   M a r c h  2 0 1 8   


 
Figure A‐4. 807 AAZ Map—King County 
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Figure A‐4a. 807 AAZ Map—Central Seattle 
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Figure A‐4b. 807 AAZ Map—Capitol Hill, First Hill, Ballard & Queen Anne 
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Figure A‐4c. 807 AAZ Map—North Seattle 
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Figure A‐4d. 807 AAZ Map—East King County 
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Figure A‐4e. 807 AAZ Map—Southeast/West Seattle 







T r a n s i t  R i d e r sh i p  F o r e c a s t i ng  M e t ho d o l o g y  R e p o r t  


A - 1 0   |   M a r c h  2 0 1 8   


 
Figure A‐4f. 807 AAZ Map—South King County 







 T r a n s i t  R id e r sh ip  F o r e c a s t i ng  M e t ho d o l o g y  R e p o r t  


 M a r c h  2 0 1 8   |   A - 1 1  


 
Figure A‐5. 807 AAZ Map—Snohomish County 
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Figure A‐6. 807 AAZ Map—Pierce County 
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Figure A‐6a. 807 AAZ Map—Tacoma 
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Figure A‐7. 10‐district map 
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Figure A‐8. 26‐district map 
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Appendix B: ORCA and Surveys Data 


This appendix includes a summary of the recent ORCA and surveys data used to update the 2017 version 


of the Sound Transit (ST) Ridership Model. This model version represents a departure from previous 


versions, primarily because of a significant increase in the amount of data available in the Puget Sound 


Region for describing current transit travel. The most significant of these is the availability of ORCA fare 


card transaction data used to create peak and off‐peak seed matrices and provide a realistic estimate of 


transfer rates. ORCA data is now the primary source of shaping transit travel patterns. It constitutes 


opening 26 percent of (zone‐to‐zone) cells in the seed matrices with non‐zero values. Commute trip 


reduction (CTR) and ST surveys open, respectively, an additional 3.0 and 0.3 percent of the cells. 


B.1  ORCA Data 


The ORCA card is a smart card technology to allow transit users to easily pay fares by tapping the card 


against an electronic card reader. The card enables seamless transfers between transit systems thanks 


to revenue‐sharing agreements between transit agencies in the region. Transit users are incentivized to 


use the card instead of cash since they receive free or discounted transfers between agencies only if 


they use an ORCA card. The ORCA card allows for enhanced data collection as well, since the particular 


route, time of boarding, and transfers are logged; additionally, for rail, both the boarding and alighting 


locations are logged. 


The ORCA data used to update the ST model is an outcome of previous work performed by the 


Washington State Transportation Center (TRAC) office at the University of Washington, designed to 


demonstrate the value of using ORCA transaction data for planning and operational purposes. The 


project is funded jointly by TRAC and Sound Transit, with staff support from the Puget Sound Regional 


Council. 


The origin‐destination data provided to Sound Transit and their consultants are developed from nine 


weeks of ORCA transaction data from March 26, 2016, to May 28, 2016, containing about 23 million 


boardings. On an average weekday during this period, 453,000 boardings were paid with ORCA cards. 


The number of true transfers, excluding round trips paid as transfers, was 109,600, yielding about 


353,000 average weekday linked trips. This results in a transfer rate of 1.32. For the PM peak period, 


148,200 boardings were paid for with ORCA cards. The number of true transfers, excluding round trips 


paid as transfers, was 35,400, yielding about 112,800 PM peak period linked trips. This results in a PM 


peak transfer rate of 1.31. 


Trips on Kitsap Transit, Everett Transit, and Washington State Ferries were not geocoded and thus were 


not used in the estimation of the transfer rate.  


Note that origins and destinations are assigned to specific transit stops and do not indicate the actual 


geographic origin (land use parcel or alternative analysis zone) or destination of that trip. An additional 


analysis used to allocate trips to zones for the matrix estimation seed matrix is described below. 


B.1.1  ORCA data processing 


The ORCA system supplies ORCA fare transaction records in two basic forms: on‐board bus transactions 


(which include the date and time, bus number, route, and operating agency) and off‐board transactions 
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from rail and BRT services (which include the date and time, location of the card reader and, in some 


cases, where the rider exited the rail system).  


The initial pre‐processing step of the origin‐destination process links the automatic vehicle location 


(AVL) records of each agency to the on‐board ORCA fare transaction records. This allows the analysis 


process to geolocate a very high percentage of the ORCA transit boarding records. Next, a look‐up table 


is used to identify the location of each off‐board rail and BRT payment location. This allows the 


geolocation of the BRT and rail trips. For BRT trips, the vehicle location files are then used to identify 


which bus the rider boarded based on routes serving the indicated stationary card reader. Sometimes 


multiple tap records occur to account for fare reloads or covering additional required fare; therefore, 


these taps are removed from the dataset, as they are not records of boardings or alightings. The product 


of these basic pre‐processing steps is the geolocated ORCA transactions file indicating when, where (bus 


stop or rail station), and which vehicle each rider boards.  


B.1.2  Origin‐destination processing 


The input to the origin‐destination estimation process is the geolocated transactions file described 


above. This file is sorted by hashed ORCA card number and then by date and time. Data processing then 


occurs for one hashed card ID at a time. (That is, all ORCA cards with a hashed card ID of “abc123” are 


processed together, and that processing occurs in date/time order, with the “oldest” record processed 


first.) While the process described below aims to determine origins and destinations, it focuses on 


destinations for transit trips that do not involve transfers; transfer processing is discussed in a later 


section. 


Destination Estimation 


Starting with the first record (Record J), the geolocated boarding location (Stop J) is assigned as the 


origin of the trip (Trip J). The next record (Record K) for that ORCA card ID is then examined. If Record K 


is a transfer,1 then transfer processing (see the next major section) is performed. If Record K does not 


describe a transfer boarding, then the location of boarding for Record K is used as a potential indicator 


of the destination of Trip J.  


A 1/3‐mile circle is drawn around the boarding location described for Record K. If the transit route 


boarded for Record J (Route J) has a bus stop that falls within the 1/3‐mile circle around the boarding 


location for Record K, then the stop closest to the boarding location shown for Record K (Stop K) that is 


served by Route J (Exitstop J) is assumed to be the destination for the trip with a defined origin at the 


boarding location for record J. The process then produces a record indicating the origin (Stop J) and 


destination (Exitstop J). An illustration of this process is shown in Figure B‐1. If Route J does not pass 


within 1/3‐mile of Stop K, then no destination can be assigned for Trip J and the trip is discarded for O‐D 


purposes, as illustrated in Figure B‐2. For rail trips where the person did “tap off,” this tap‐off location is 


used as the destination, unless there is a transfer, in which case the process in the section below applies. 


                                                            
1 ORCA records contain an indicator variable which indicates if the current boarding has occurred within 2 hours of a non-transfer boarding. If this 
boarding occurs within 2 hours of a non-transfer boarding, it is considered a transfer by ORCA.  
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Figure B‐1. The destination identification process 


 
Figure B‐2. The destination identification process, with no destination found 
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Transfer Handling 


When a transfer is indicated by an ORCA record, the following steps are taken in place of the destination 


discovery steps described above. First, if the Route being boarded (i.e., the Route in Record K) is the 


same as the route being transferred from (Route J), then an activity is assumed to be taking place 


between the first boarding and the second boarding because no one gets off a bus to simply get right 


back on that bus. Consequently, if Route K = Route J, boarding stop K is the identifier of the logical 


destination for Trip J. Therefore, a 1/3‐mile look‐up is performed. Note that it is allowed to have 


boarding stop K as the destination for Trip J. This would be what is a termed a “pit stop”: the rider gets 


off at a bus stop, does an activity, and then re‐boards that same route, going in the same direction, at 


the same stop. Alternatively, the rider may be involved in an “end point” transfer: where exit stop, J is 


essentially across the street from boarding stop K, and s/he is likely returning to the origin for Trip J, 


having completed an activity near exit stop J and boarding stop K.  


If Route J is not equal to Route K, then the 1/3‐mile check is created around the new boarding location 


(Stop K). If that look‐up fails (the two routes are not close to each other), then it is assumed that some 


trip occurred between the first and second transit trips and, therefore, no destination can be found for 


Trip J and the trip is discarded for O‐D purposes. 


If the 1/3‐mile look‐up finds a stop, then the transfer is assumed to be valid. Route K is then used as the 


route for which a destination must be found. The next record (Record L) for this ORCA card number is 


then examined. If it is also a transfer, then the transfer process is repeated. If Record L is not a transfer, 


then the destination search process described above seeks a destination for Route K. 


Rail Transfers 


If Trip J occurs on a rail vehicle (Sounder or Link), an exit tap is made and a transfer occurs, then the 


validity of the transfer boarding is verified by checking the location of the transfer boarding (Stop K) 


against the exit station for the rail portion of the trip. If the new boarding is not within 1/3 mile of the 


exit rail station, then it is assumed that some trip occurred between the first and second transit trip, and 


the trip destination is assumed to be the rail station exit point. If the rider does not “tap off,” then the 


1/3‐mile computation takes into consideration the entire rail line in order both to determine the validity 


of the transfer and to identify the rail station that served as the exit point from the rail portion of the 


trip.  


B.1.3  Apportioning ORCA flows to ST model zones 


This data needs to be aggregated to the zonal level for use in the Sound Transit model. A naïve approach 


could be used where trips to or from a given stop are assigned entirely to the zone where the bus stop is 


located. However, this results in a number of issues: 


 Stops along streets that are zone boundaries will have significant imbalances in daily flows 


 Zones which have no stops will show no activity even if there are nearby stops 


This document describes the process used to allocate flows from stop‐to‐stop to zone‐to‐zone. 


Method for apportionment 


Since the processed ORCA origin‐destination flows represent linked trips (including transfers), the 


primary modes of access or egress from each stop are walking and biking, with auto access (drop off and 
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parking) at park‐and‐ride locations. For walk/bike access, spreading trips over a reasonable access area 


was deemed appropriate. Historically, a 0.25‐mile walk distance for bus and 0.5‐mile for rail was 


considered typical. However, recent research, including the Sound Transit Before/After study for Initial 


Segment/Airport Link, indicated a willingness to walk longer distances, but extending the distance too 


far can result in unreasonably long access distances, given the large size of some zones. Table B‐1 shows 


the distances used. For short trips, smaller distances were used to spread the flows since it makes sense 


that people will not walk as far for a short trip. For longer trips, 50 percent of trips were assigned to the 


area within half the walk access distance and the remaining 50 percent assigned to the outer ring of the 


distance as shown in Figure B‐3. Whether for short trips or longer trips, the number of trips allocated to 


each zone is proportional to the area of the circle over each zone. Note that these distances were not 


used for the Downtown Seattle Transit Tunnel stations; for those stations, unique travelsheds were 


manually developed, reflecting station access, topography, zonal coverage, and likely use of each of the 


stations. 


Table B‐1. Walk access distances by stop type 


Stop Type 
Total Trip Length > 


2 miles 
Total Trip Length <= 


2 miles 


Link, Bus, & Streetcar  0.4 miles  0.2 miles 


Sounder  0.6 miles  0.3 miles 


Sounder at King Street 
Station 


0.8 miles  N/A 


 


 
Figure B‐3. Allocation area for walk/bike access at Capitol Hill Station 


For stops at park‐and‐rides, the method above was used for walk access trips. However, for auto access, 


patterns of access tend to originate farther away from the destination (e.g., nobody drives from Mercer 
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Island to Bellevue to take a bus to Seattle). To apportion auto‐access trips, park‐and‐ride‐specific 


networks for automobiles to and from zones were used to apportion flows from an AM origin or PM 


destination stop (that serves commuter routes) over the zones this network connects to. These park‐


and‐ride networks are reflective of the likely primary travelshed of auto access to each park‐and‐ride. 


The relative proportion of households was used to allocate between zones (e.g., zones with more 


households received a larger share of the flows from a stop). Finally, each stop was characterized as high 


(75 percent), medium (50 percent), or low (25 percent) auto access, representing the percent of trips 


that arrive/depart as auto access rather than walk or bike. This categorization of high, medium, and low 


recognizes that certain park‐and‐ride locations have much better walk accessibility for transit trip origins 


and destinations (e.g., Northgate).This results in smaller percentage of total boardings at that location to 


be allocated to auto‐access than for other park‐and‐ride locations (e.g., Lakewood Station). 


B.2  Surveys 


In addition to ORCA data, relevant information from a number of recent surveys was also used in the ST 


model update. This included ST transit on‐board surveys (2011‐2016), CTR surveys (2011‐2016), and  


American Community Survey. The ST and CTR surveys were used to open additional cells in the seed 


matrices. The American Community Survey was used to scale Base Year transit share matrix produced 


from the CTR survey. This was to neutralize the large‐employer sample bias in the CTR data. 


B.3  Google Travel Time Data 


The Google Distance Matrix API (https://developers.google.com/maps/documentation/distance‐


matrix/) was used to establish Base Year non‐transit travel times between each zone pair. The Distance 


Matrix API provides the network‐based travel distance associated with the fastest travel time between 


two given points at a specified start time. Using a future date results in travel time estimates that 


represent typical travel times for that day of the week, including any recurring congestion, but without 


any delay from specific incidents that would result from using historical data. Representative points for 


each zone were selected by starting with the zone centroid, then adjusting the representative point as 


needed to reflect the center of travel activity for that zone. Representative points for some external 


ferry zones were chosen at the ferry terminal, meaning these travel times do not include ferry wait or 


travel times.  


Travel times between points representing every zone pair (except intra‐zonal pairs) for the following trip 


start times: 


 Wednesday, June 7, 2017, at 12:15 p.m. 


 Wednesday, June 7, 2017, at 5:15 p.m. 


Collecting travel times between all zones for two start times resulted in over 1.3 million requests. The 


Google API limits the total number of requests to 100,000 per day per API key, the process was run the 


last week of May and first week of June, using the June 7 date for all travel time requests. The 12:15 


p.m. time represents an off‐peak hour, while 5:15 p.m. reflects the PM peak hour. Change in travel 


times from the ST highway model will be applied to the Google‐based Base Year non‐transit travel times 


to produce corresponding future year travel time inputs required in the ST model Stage 2 forecasting 


step. 







 T r a n s i t  R id e r sh ip  F o r e c a s t i ng  M e t ho d o l o g y  R e p o r t  


  


Appendix C: Highway 


Model 


 Overview 


 Network Refinements 


– Base Year 


– Future Baseline 


 Model Results 
 











 T r a n s i t  R id e r sh ip  F o r e c a s t i ng  M e t ho d o l o g y  R e p o r t  


 M a r c h  2 0 1 8   |   C - 1  


Appendix C: Highway Model 


The Puget Sound Regional Council’s (PSRC) 4K trip‐based regional travel forecasting model1 provides key 


inputs into the ST incremental transit ridership model. These include estimates of changes in (a) 


demographic growth, (b) non‐transit travel times, and (c) bus speed degradation estimates. For the 


purpose of level‐of‐service and traffic design/mitigation analyses, it also provides estimates of changes 


in (a) performance measures (such as vehicle miles traveled) and (b) vehicular traffic as highlighted in 


Figure C‐1. This figure shows the relationship between the ST incremental transit ridership model and 


the PSRC regional travel forecasting model, along with other related processes. 


As illustrated in Figure C‐1, the PSRC regional model is not meant to provide facility‐specific traffic 


estimates at a level of detail adequate for use in analysis of impacts. It can only provide an overall 


estimate of generic growth factors when needed. Other locally detailed subarea traffic models, 


mesoscopic models, or micro‐simulation models should be used for level‐of‐service and traffic 


design/mitigation analyses. 


This appendix discusses the background of this highway model and highlights efforts to improve the 


results from the model to best reflect observed conditions and provide quality inputs into the ST model. 


This includes presentation of some Base Year model results. 


C.1  Overview 


The PSRC regional model used to support the ST incremental ridership model has benefited from the 


culmination of over two decades of experience from the application of PSRC regional model to major 


WSDOT projects, such as the SR 520, I‐5 to Medina: Bridge Replacement and HOV Project, Alaskan Way 


Viaduct and Seawall Replacement Program, and Puget Sound Gateway Program. The observations and 


data regarding the operation of facilities in the ST area have provided insight to guide enhancements to 


the ST highway model. 


As part of the analysis for the SR 99 tunnel toll traffic and revenue analysis, a Dynamic Traffic 


Assignment (DTA) model was created to analyze traffic and revenue that would be affected by tolling of 


the new tunnel. The mesoscopic DTA model provides a level of detail between a demand model and 


operational models, while still using the zonal system from the City of Seattle model. Likewise, a DTA 


model has been used to support evaluation of conceptual design scenarios for the Gateway project. For 


the purpose of preserving all the previous network changes and refinements, the original 1K zone 


system was adopted in conjunction with the current PSRC 4K model procedures.  


Using the above model background information, the PSRC regional model incorporated network 


attributes and model procedures that would provide the best representation of travel conditions within 


the ST area. In addition to knowledge provided from these models, additional review of network 


attributes and existing roadway conditions was performed to provide additional updates that might not 


necessarily have been included in the focus of other recent modeling efforts. 


                                                            
1 Puget Sound Regional Council, 4K Travel Model Documentation, June 2015. 
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Base Year and Future Year travel times from the PSRC regional model are not used in the ST transit 


model. Peak and off‐peak non‐transit travel times are taken directly from measured Google highway 


times, as described above in Appendix B, Section B.3. The PSRC regional model is used to estimate 


incremental changes in the measured non‐transit times for use in Future Year transit ridership forecasts 


only. 


 
Figure C‐1. ST incremental transit ridership and PSRC regional models relationship 


Likewise, output from this model is not used to estimate Current Year or Future Year project‐related 


changes in vehicle miles travelled. For vehicle‐miles‐travelled changes related to transit projects, the FTA 


preferred method, as described in recent FTA guidelines for the New Starts Capital Investment Grant 


Program, is used. This method requires only the transit new riders’ estimates for Current Year and 


Future Year plus a generic highway distance matrix for the region. 


C.2  Networks 


C.2.1  Base Year 


The Base Year (2016) highway network reflects existing conditions. To better reflect existing roadway 


configurations, the model link attributes were compared to actual conditions. Appropriate adjustments 
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to speed, capacities, and congestion factors were made accordingly. The Base Year transit network in 


the ST ridership model was used as a guide to update the base transit network in the PSRC regional 


model. The path‐builder parameters are similar to those used in the current ST incremental model. 


C.2.2  Future baseline 


Highway projects 


The future baseline for the highway model includes several major and minor highway projects that were 


defined in PSRC’s Transportation 2040 Preferred Alternative (Constrained) network. This network, 


therefore, includes some projects that are planned but not funded. A single baseline network is used for 


the transit no‐build and build alternatives since none of the build alternatives significantly affect the 


design of any roadways. 


Transit projects 


Transit changes significant enough to affect regional highway demand levels are also included in the 


2040 PSRC regional model. The 2040 PSRC regional model assumes that the ST Link light rail network 


extends from Federal Way south to Lynnwood in the north and to Downtown Redmond in the east. 


Background transit assumptions for the PSRC model always include only transit projects with a Record of 


Decision and full funding. Bus routes and frequencies are adjusted to reflect updated connections to 


light rail service as well as King County’s RapidRide arterial BRT service and Community Transit’s Swift 


arterial BRT service.  


Demographic forecasts 


The PSRC regional model uses the Land Use Vision (LUV.2). 


C.3  Bus speeds 


Historically, the ST transit ridership model has used estimates of long‐term speed degradation from the 


PSRC regional model in order to slightly reduce future bus speeds. This degradation typically has been in 


the 7‐ to 9‐percent range per decade, depending on the location and type of highway segment used by 


the bus route. The historical justification for this approach included review of actual bus operating 


speeds over the four decades from about 1960 to 2016; long‐term degradation of about 9 percent per 


decade was observed.  


There is no reason to change this procedure in current applications of the ST transit model. After a 


period of very modest bus speed degradation from 2008 to 2013, there has been a steep decline in bus 


speeds from 2014 to 2017. The average decline over the past decade (i.e., combined for 2008‐2017) has, 


in fact, been about 10 percent. 


BRT routes, where freeway or arterial route segments are barrier‐separated or grade‐separated, are 


treated identically to rail lines in the ST transit model. That is, the speeds are entered directly on the 


links, with the addition of reasonable times for deceleration/dwell/acceleration at proposed stops. 


However, bus speed degradation is applied to routes that operate in congested high‐occupancy vehicle 


lanes and which often require interaction with adjacent lanes, since recent history of measured bus 


speeds in these lanes exhibits continuing bus speed degradation in all major corridors. 
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A wide variety of existing BRT‐type stop‐spacing situations are available within the existing regional bus 


network for inference of new BRT travel times. While there is always a risk of over‐optimism in the 


modeling of BRT operations for ridership estimation, careful reference to existing situational experience 


with actual bus speeds and station‐to‐station times reduces this risk. 


C.4  PSRC regional model results 


Although the primary purpose of this model is to provide estimates of future changes in non‐transit 


travel times, a comparison of estimated and observed vehicle volumes at key screenlines provides a 


reasonableness check on model performance. Model‐estimated vehicle volumes are compared to recent 


observed traffic counts on arterials and highways across a number of screenlines. The screenlines used 


are shown on the map in Figure C‐2. As seen in Table C‐1 through Table C‐3 the estimated screenline 


total volumes are mostly within 10 percent of observed volumes during the peak hours and over the 


entire day.  
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Figure C‐2. Highway screenlines map 
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Table C‐1. Base Year (2016) screenline total vehicle volume comparison (AM peak hour) 
 


Actual Volumes  Estimated Volumes 


  NB/EB  SB/WB  Total  NB/EB  SB/WB  Total  Est/Obs 


Screenline 1 ‐ North of 112th St SW 


Freeways  5,600  6,870  12,470  3,800  6,630  10,500  0.84 


Arterials  3,840  5,040  8,880  4,230  4,510  8,800  0.99 


Screenline Total  9,440  11,910  21,350  8,030  11,140  19,300  0.90 


Screenline 2 ‐ South of N 145th Street 


Freeways  5,010  8,070  13,080  4,870  7,980  12,900  0.99 


Arterials  4,320  6,670  10,990  3,070  6,170  9,100  0.83 


Screenline Total  9,330  14,740  24,070  7,940  14,150  22,000  0.91 


Screenline 3 ‐ Ship Canal 


Freeways  5,910  11,770  17,680  6,340  11,220  17,600  1.00 


Arterials  3,880  5,670  9,550  3,670  4,920  8,700  0.91 


Screenline Total  9,790  17,440  27,230  10,010  16,140  26,300  0.97 


Screenline 4 ‐ Midlake 


Freeways  8,720  10,700  19,420  8,010  8,170  16,300  0.84 


Screenline Total  8,720  10,700  19,420  8,010  8,170  16,300  0.84 


Screenline 5 ‐ West of 140th Ave E 


Freeways  9,640  11,090  20,730  8,290  9,000  17,290  0.83 


Screenline Total  9,640  11,090  20,730  8,290  9,000  17,290  0.83 


Screenline 6 ‐ South of SR 518/I‐405 


Freeways  15,070  10,270  25,340  12,990  6,960  19,950  0.79 


Arterials  3,610  4,800  8,410  3,390  3,590  7,000  0.83 


Screenline Total  18,680  15,070  33,750  16,380  10,550  26,990  0.80 


Screenline 7 ‐ King/Pierce County Line 


Freeways  7,410  6,860  14,270  9,120  5,610  14,730  1.03 


Arterials  5,100  3,250  8,350  5,480  3,250  8,700  1.04 


Screenline Total  12,510  10,110  22,620  14,600  8,860  23,350  1.03 


Screenline 8 ‐ East of Port of Tacoma Rd 


Freeways  7,980  7,040  15,020  8,880  6,420  15,300  1.02 


Arterials  2,230  3,360  5,590  1,760  2,010  3,700  0.66 


Screenline Total  10,210  10,400  20,610  10,640  8,430  19,050  0.92 


Point Locations ‐ A & B 


I‐405, South of Coal Creek Pkwy ‐‐ A  6,040  4,250  10,290  5,750  3,510  9,260  0.90 


I‐405, North of SR 520 ‐‐ B  4,980  7,960  12,940  4,680  7,430  12,110  0.94 
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Table C‐2: Base Year (2016) screenline total vehicle volume comparison (PM peak hour) 
 


Actual Volumes  Estimated Volumes 


  NB/EB  SB/WB  Total  NB/EB  SB/WB  Total  Est/Obs 


Screenline 1 ‐ North of 112th St SW 


Freeways  7,240  6,290  13,530  7,800  4,400  12,200  0.90 


Arterials  5,890  6,100  11,990  6,000  5,000  11,000  0.92 


Screenline Total  13,130  12,390  25,520  13,800  9,400  23,200  0.91 


Screenline 2 ‐ South of N 145th Street 


Freeways  7,440  5,070  12,510  8,500  5,000  13,500  1.08 


Arterials  7,990  7,190  15,180  9,200  5,600  14,800  0.97 


Screenline Total  15,430  12,260  27,690  17,700  10,600  28,300  1.02 


Screenline 3 ‐ Ship Canal 


Freeways  10,560  4,660  15,220  11,900  6,900  18,800  1.24 


Arterials  6,260  5,080  11,340  6,700  6,200  12,900  1.14 


Screenline Total  16,820  9,740  26,560  18,600  13,100  31,700  1.19 


Screenline 4 ‐ Midlake 


Freeways  10,310  8,720  19,030  10,700  9,300  20,000  1.05 


Screenline Total  10,310  8,720  19,030  10,700  9,300  20,000  1.05 


Screenline 5 ‐ West of 140th Ave E 


Freeways  11,140  8,580  19,720  11,500  9,400  20,900  1.06 


Screenline Total  11,140  8,580  19,720  11,500  9,400  20,900  1.06 


Screenline 6 ‐ South of SR 518/I‐405 


Freeways  12,590  15,080  27,670  9,500  16,300  25,800  0.93 


Arterials  4,470  4,780  9,250  4,100  5,500  9,600  1.04 


Screenline Total  17,060  19,860  36,920  13,600  21,800  35,400  0.96 


Screenline 7 ‐ King/Pierce County Line 


Freeways  7,090  8,200  15,290  6,800  12,000  18,800  1.23 


Arterials  4,020  5,130  9,150  4,100  7,100  11,200  1.22 


Screenline Total  11,110  13,330  24,440  10,900  19,100  30,000  1.23 


Screenline 8 ‐ East of Port of Tacoma Rd 


Freeways  8,010  8,580  16,590  7,200  10,100  17,300  1.04 


Arterials  3,620  3,430  7,050  2,600  4,300  6,900  0.98 


Screenline Total  11,630  12,010  23,640  9,800  14,400  24,200  1.02 


Point Locations ‐ A & B 


I‐405, South of Coal Creek Pkwy ‐‐ A  4,970  4,820  9,790  4,300  6,200  10,500  1.07 


I‐405, North of SR 520 ‐‐ B  7,940  5,910  13,850  8,600  6,000  14,600  1.05 
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Table C‐3: Base Year (2016) screenline total vehicle volume comparison (average weekday) 
 


Actual Volumes  Estimated Volumes 


  NB/EB  SB/WB  Total  NB/EB  SB/WB  Total  Est/Obs 


Screenline 1 ‐ North of 112th St SW 


Freeways  104,100  105,200  209,300  85,400  82,300  167,700  0.80 


Arterials  69,100  76,900  173,300  88,900  86,600  175,500  1.01 


Screenline Total  173,200  182,100  382,600  174,300  168,900  343,200  0.90 


Screenline 2 ‐ South of N 145th Street 


Freeways  101,300  102,300  203,600  110,400  107,300  217,700  1.07 


Arterials  76,000  72,300  148,300  85,500  84,300  169,800  1.14 


Screenline Total  177,300  174,600  351,900  195,900  191,600  387,500  1.10 


Screenline 3 ‐ Ship Canal 


Freeways  133,900  122,000  255,900  146,700  138,500  285,200  1.11 


Arterials  62,100  63,500  269,300  155,400  159,800  315,200  1.17 


Screenline Total  196,000  185,500  525,200  302,100  298,300  600,400  1.14 


Screenline 4 ‐ Midlake 


Freeways  120,400  120,000  240,400  135,600  126,400  262,000  1.09 


Arterials  29,600  29,600  59,100  26,400  25,800  52,200  0.88 


Screenline Total  150,000  149,600  299,500  162,000  152,200  314,200  1.05 


Screenline 5 ‐ West of 140th Ave E 


Freeways  136,600  132,700  269,300  147,800  136,000  283,800  1.05 


Arterials  51,700  51,700  103,300  49,600  52,000  101,600  0.98 


Screenline Total  188,300  184,400  372,600  197,400  188,000  385,400  1.03 


Screenline 6 ‐ South of SR 518/I‐405 


Freeways  220,400  204,000  424,400  182,600  180,400  363,000  0.86 


Arterials  76,100  81,300  157,400  61,300  70,900  132,200  0.84 


Screenline Total  296,500  285,300  581,800  243,900  251,300  495,200  0.85 


Screenline 7 ‐ King/Pierce County Line 


Freeways  155,300  145,300  300,600  152,100  150,600  302,700  1.01 


Arterials  41,800  45,200  87,000  52,000  55,300  107,300  1.23 


Screenline Total  197,100  190,500  387,600  204,100  205,900  410,000  1.06 


Screenline 8 ‐ East of Port of Tacoma Rd 


Freeways  122,900  120,000  242,900  128,400  124,500  252,900  1.04 


Arterials  41,600  47,200  88,800  34,300  40,300  74,600  0.84 


Screenline Total  164,500  167,200  331,700  162,700  164,800  327,500  0.99 


Point Locations ‐ A & B 


I‐405, South of Coal Creek Pkwy ‐‐ A  85,300  79,400  164,700  81,600  74,800  156,400  0.95 


I‐405, North of SR 520 ‐‐ B  105,200  99,600  204,800  100,400  99,800  200,200  0.98 
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Appendix D: Procedures for Transit Network Preparation 


Actual transit service is represented in a transit ridership forecasting model by means of a coded 


network. This service representation actually consists of two elements:  


 A highway network, or “base network,” is coded to create a computerized representation of existing 


and planned roads, busways, and tracks in the study region.  


 Transit service assumptions are overlaid on this base highway network. 


Significantly, for Sound Transit (ST) studies, the base network does not vary among alternatives. A single 


base network is used for all alternatives—meaning that for each alternative, elements of the base 


network may exist on which no transit service is coded. For example, rail rights‐of‐way are coded in 


every network although rail service may not yet exist on many of these rights‐of‐way. 


ST decided to construct a single base network for several reasons. One advantage of keeping the base 


network constant is that it eliminates spurious errors caused by roads or walkways which could 


accidentally be coded differently in different alternatives. A second reason for maintaining a single base 


network is that it minimizes differences in results due to accidental differences in access coding. Because 


a major aim of any forecasting effort is to capture differences among various alternatives, it is important 


that these differences are attributable to actual differences among the alternatives, rather than to 


coding inconsistencies. 


In contrast to the base network, the transit service that operates on this network does vary, both by 


forecast year and by alternative. The transit service network created for each alternative is represented 


by a set of bus and rail transit routes operated by local transit agencies. 


D.1  Development of the base network 


The base network is coded within the ST boundary and consists of links and nodes that represent the 


road system on which transit and automobiles travel. As mentioned, exclusive rights‐of‐way for transit 


(e.g., busways and rail tracks) are also coded, although they may not be used in every alternative. Park‐


and‐ride lots are also coded, although some of these may not be served by transit in every alternative. 


Each of the links coded in the base network has a set of attributes consisting of the length, type, modes 


allowed, lanes, and speed. More detail on link attributes is presented below. 


The network outside the study area is not coded, although the major roads leaving the study area are 


coded by means of external links. These links serve as a method of accounting for travel into the study 


area from areas beyond the study area boundaries. 
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D.1.1  Transit mode types 


The following seven modes are specified on links within the base network: 


Symbol  Mode represented 


b  Bus 


t  Trolley Bus 


r  Rail (including streetcar) 


a  Auto access/egress (directional link) 


w  Walk access/egress (directional link) 


p  General pedestrian link 


x  Park‐and‐ride lot connection (directional link) 


 


The access modes (i.e., modes “a,” “w,” “p,” and “x”) are an important aspect of the base network. Note 


that in a PM peak transit network, the conventional terms “auto access” and “walk access” would be 


more properly described as “auto egress” and “walk egress”. There is a minor variation in the way these 


access modes are used in the PM‐peak and off‐peak networks. In the peak networks, both auto access 


and walk access modes are allowed at the destination end of the transit trip, while in the off‐peak, only 


walk access is allowed. At the origin end of the trip, the “p” mode enables all trips access to the network 


from an origin zone. 


Walk‐access links are coded with a speed of 2.5 miles per hour (mph). The “w” mode allows walking 


from the base network to a destination zone centroid. The specification of a “w” mode enables the 


analysis of auto‐access‐only paths by disallowing this mode for peak auto‐access assignments. The “p” 


mode accommodates all other walking, including zonal walk access, sidewalks and pedestrian paths, and 


station escalators, elevators, and transfer paths. 


The other two access modes (modes “a” and “x”) are associated with the use of park‐and‐ride lots to 


access transit. Mode “a” allows auto trips between park‐and‐ride lots and zone centroids, and mode “x” 


represents walking between platform and car.  


Figures D‐1a and D‐1b illustrate this coding convention. For ease of understanding, only modes used in 


the path building at the destination end are shown. The network as used for the PM‐peak path‐building 


and calculations is shown in Figure D‐1a. The network as used for the off‐peak path‐building and 


calculations is shown in Figure D‐1b. 


There are several reasons for including the x‐links to represent park‐and‐ride access to transit. First, 


using such links allows for counting the number of trips that use park‐and‐ride locations to access 


transit. Second, the use of such links will allow for modeling the effect of charging fees at park‐and‐ride 


lots should this be desired. Third, there is a certain disutility associated with having to walk some 


distance between a bus or train platform and a parked car. Using x‐links allows for the inclusion and 


variation of this disutility in the model. 
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Figure D‐1a. Sample mode coding on base network links (PM peak)


 


 


Figure D‐1b. Sample mode coding on base network links (off‐peak) 







T r a n s i t  R i d e r sh i p  F o r e c a s t i ng  M e t ho d o l o g y  R e p o r t  


D - 4   |   M a r c h  2 0 1 8   


Finally, the use of x‐links allows for a more even‐handed comparison of park‐and‐ride access to transit 


between rail and non‐rail alternatives. The use of x‐links allows one to connect a single park‐and‐ride lot 


to both a bus stop and a rail station. This allows use of exactly the same park‐and‐ride location and auto‐


access by adjacent bus and rail stops. 


All auxiliary transit modes have identical speeds in the peak network and the off‐peak network. 


However, speeds on links used by bus and rail lines may vary between the peak and off‐peak networks. 


Sources of bus and rail speeds are described below. 


D.1.2  Development of the future transit service networks 


Transit service networks are created to represent the transit service planned for each alternative and 


forecast year, as well as the service operated in the base years used to validate the model. Each service 


network is characterized by a unique set of routes, which includes rail lines, bus rapid transit (BRT) lines, 


express bus lines, and local bus lines. Each route is described by the nodes and links over which it 


travels, the travel time on each link, the locations where it stops, and its peak and off‐peak headways. 


The characteristics are described in detail below. 


Route patterns 


Each route can be described by its route alignment, or the set of nodes and links over which it travels. 


The places where passengers are picked up and dropped off are coded by placing a dwell time on the 


nodes that represent bus stops for each particular route. All Sound Transit, King County Metro, 


Community Transit, Everett Transit, and Pierce Transit routes within the forecast study area are coded 


for each alternative and forecast year, with the exception of dial‐a‐ride services and routes that have 


less than six trips per day.  


Route headways 


Bus and rail headways are specified for each route in each transit service network, peak and off‐peak. 


The headways in the PM peak network reflect the number of trips between 3:00 and 6:30 p.m., and the 


headways in the off‐peak network reflect the base headways from 9:00 a.m. to 3:00 p.m. and 6:30 p.m. 


to 10:00 p.m. For the Base‐Year network, headways are determined directly from the published 


operating schedules. 


Future networks are developed according to the specific definition of alternatives as defined in 


appropriate Definition of Alternatives reports for Draft EIS, Final EIS, and PE projects as well as New 


Starts applications. 


Rail speeds and bus speeds 


For bus lines, peak and off‐peak link speeds are obtained directly from AVL data as described below. For 


existing rail lines, all link speeds are obtained directly from ST operating data. 


For future rail lines, link speeds are developed from operating plans supported by simulations. Future 


bus speeds are degraded according to the change in general roadway congestion level estimated by the 


PSRC model for arterial and freeway facilities and by geographic area. This procedure was developed 


and documented by ST staff in a memorandum to the FTA. A copy of this memorandum follows this 


section. Speeds of buses on busways, protected lanes are not affected and remain constant into the 


future. 
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D.2  Coordinate system 


The ST model was previously projected in a variant of the WGS 1984 UTM Zone 10N coordinate system. 


This caused some network distortions that affected accurate plotting of the links and link distances. 


These issues were more pronounced farther from Seattle, such as in Everett and Tacoma. The 


coordinate system in the 2017 version of the ST model was updated to NAD 1983 HARN State Plane 


Washington North FIPS 4601. This update significantly reduced those distortions.  


The following method was applied to update the coordinate system: 


 Convert the existing nodes to State Plane North. 


 Manually move nodes to more accurate locations.  


This method preserves existing link and node numbers, allowing for preservation of the existing ST 


model transit network. The method is performed in a relatively short timeframe, and it limits possible 


unintended issues within the ST model. 


The model nodes, with their existing identifiers and other values, are projected into State Plane North 


coordinates within ArcGIS. Then in ArcGIS, the nodes are manually moved to locations that best reflect 


the intersections that they represent in the model. This is an extensive process that spans the entire 


network coverage area (i.e., the RTA district boundaries).  


To expedite the process and increase quality of node relocation, the nodes are typically snapped to a 


non‐model GIS roadway network. An example of a completed area with nodes adjusted is shown in 


Figure D‐2a. Additionally, the distortions in the network are greatly reduced, as exemplified by the 


change in scale and link locations in Everett shown in Figure D‐2b. 


D.3  Bus speed from AVL data 


In previous model updates, bus speeds were hand‐adjusted for major facilities and subareas of interest. 


This worked effectively in the past, partly because the changes to the seed matrices were modest. As 


the origin‐destination seed matrices for this model version are now based on ORCA data instead of 


historical surveys, the actual speeds from Automatic Vehicle Locator (AVL) data should reflect the travel 


conditions that correspond directly to this origin‐destination data. 


King County Metro (KCM), Pierce Transit (PT), and Community Transit (CT) now have AVL equipment on 


their entire fleets and keep records of the AVL data. Sound Transit buses operated by these three 


agencies also have AVL equipment and associated data. As this data is more complete and readily 


available than for previous model updates, it is now used in the current 2017 ST model version. 


The AVL data used in the ST model is received from the Washington State Transportation Center (TRAC) 


at the University of Washington and covers the same 9‐week period in 2016 as the ORCA data. Each 


agency’s data is in a distinct format. KCM and CT provide stop‐to‐stop travel times, including dwell times 


if applicable. PT only provides stop‐to‐stop times where the bus door opened, which reduces the 


number of observed data points.  
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Figure D‐2a. Updated nodes viewed in ArcGIS 


   
Figure D‐2b. Model network before (left) and after (right) the update 
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AVL data processing 


The process for attaching observed bus speeds to ST model links is described in this section. 


In ArcGIS, each stop‐to‐stop travel time observation is imported as a line so that an average speed may 


be calculated. Both the hour‐of‐day and the bus route number associated with the line are saved as an 


attribute. The 11:00 a.m. and 5:00 p.m. hours are used to calculate off‐peak and peak speeds, 


respectively. Over 3 million speed observations were used to prepare average link‐level speed values. 


A midpoint of each modeled bus link is selected and a buffer created around it. Buffers are used to 


account for any geometry mismatch between the observed stop‐to‐stop line and the model links, such 


as precise bus route turn locations or roadway curvature that is not in the model. 


Then for each bus route, the speeds along each observed line are averaged to the midpoint buffers of 


model links that the route uses. Average speeds of each route are weighted by frequencies of those 


routes. Freeway and arterial speeds are calculated separately to account for multiple observed stop‐to‐


stop line overlaps attributable to the typically long distances between stops along freeway routes. 


After speeds are calculated for each agency and facility type, a summary table of average speeds on 


each link is created. In the few cases where a link is traversed by more than one transit agency, the KCM 


speed is given twice the weight of CT or PT speeds during the averaging process. Figure D‐3 illustrates 


schematically the consolidation of average speeds from a mix of bus routes using a common link in the 


network, often with differing stopping patterns. A few examples of how AVL speeds would be attached 


to the links in Figure D‐3 for a given time period are provided below: 


 The buffer for the midpoint of model link 1 has both observed stop‐to‐stop travel times for 


routes A and B. At that location, the speed assigned to the link is the weighted averages of the 


speeds of the two routes at that point, even though one route is a local and the other is an 


express. 


 For model link 2, the same calculation as link 1 applies, and the freeway route is ignored, even 


though the observed stop‐to‐stop line passes through it. 


 The buffer for the midpoint of model link 3 has only route C passing through it, so the average 


stop‐to‐stop speed for that route at that location is attached to the link.  
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Figure D‐3. Schematic representation of average speeds consolidation using AVL bus speeds and model link 


midpoint buffers 
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August 1, 2002 


 


TO:  Eric Pihl 


FROM:  Don Billen 


SUBJECT:  Updated Treatment of Bus Speeds in the Sound Transit Model 


 


This memorandum describes the updated procedures for treating bus speeds in Sound Transit’s 


incremental ridership forecasting process. This is in response to your request that Sound Transit rely on 


output from the PSRC multi‐modal model to estimate changes in bus speeds over time.  


Sound Transit Incremental Ridership Model 


Sound Transit uses an incremental model to forecast transit ridership consisting of three stages: 


 Stage 1: Changes in demographics  


 Stage 2: External changes in highway travel time (congestion) and costs (including parking costs), 


transit fares, and household income are taken into consideration.  


 Stage 3: Incremental changes in the transit level‐of‐service (i.e. access, wait, and ride travel times) 


are taken into consideration. 


The third stage of the forecasting process is where the effects of changes in bus speeds are captured. 


Base year link speeds in combination with transit travel time functions are used so that they result in 


network bus travel times equal to observed bus travel times. Individual transit routes are coded with 


transit travel time functions that account for acceleration/deceleration time, with bus speeds equal to 


the base year link speed for express portions of a route. Dwell time is similarly coded for individual 


transit routes, with zero dwell time for express portions of a route. 


Future year link bus speeds are degraded relative to base year link speeds and according to the 


procedures described below. The transit travel time functions which account for 


acceleration/deceleration time are the same in the base year and future year. Dwell time similarly 


remains the same in the base and future year. 


Since the model’s development in the early 1990s by the Regional Transit Project, future year link 


speeds have been estimated using a constant degradation rate of seven to nine percent per decade. This 


degradation rate is consistent with historic trends in bus speeds. However, FTA staff have expressed 


concern about extrapolating historical trends into the future and suggested relating future bus speeds to 


road speeds in the PSRC multi‐modal model. 
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Updated Procedure for Estimating Future Bus Speeds 


Sound Transit and its ridership consultant have investigated several methods for relating road speeds in 


the PSRC model to bus speeds in the Sound Transit model. After reviewing these methods with Puget 


Sound Regional Council and City of Seattle modeling staff, we have arrived at the following procedure. 


For arterial bus speeds, weighted average auto travel time within the PSRC model is calculated at an 


intra‐26‐district level for the base year and forecast year in the PM peak and off‐peak. The ratio 


between the base year and forecast year intra‐district times is calculated. This change in intra‐district 


auto travel times is used to estimate the change in bus speeds and is applied to the base year link speed 


values in the ST model for each geographic district. Table 1 shows the resulting PM peak bus 


degradation rates for each of the 26 districts for the period of 1998–2020.  


Table 1. PM Peak Arterial Degradation Rates 


 







 


M E M O  


 M a r c h  2 0 1 8   |   D - 1 1  


For freeway bus speeds, zone to zone travel times between major entry and exit points for buses along 


regional freeways are calculated for the base year and future year. As with arterial times, the ratio 


between the base year and forecast year times is calculated. This change in freeway auto travel times is 


used to estimate the change in bus speeds and is applied to the base year link speed in the ST model for 


each freeway segment. Table 2 shows the resulting bus degradation rates on two freeway segments in 


the light rail study area. 


Table 2. PM peak freeway degradation rates 


 


The resulting rates of degradation for both arterials and highways are somewhat lower than historic 


changes in bus speeds in the Central Puget Sound Region, so may underestimate actual degradation 


rates. However, the updated method offers the advantage of being sensitive to varying congestion rates 


over time and across geographic areas and to changes in these rates with alternative land use or 


highway network scenarios.  


Alternate method investigated 


Our ridership forecasting consultant originally proposed to simply average PSRC link speeds within a 


cross‐classification of geography and facility type for a base and future year to estimate changes in bus 


speeds. (see Parsons Brinkerhoff memo of 12‐2‐01 from Youssef Dehghani to Don Billen).  


Investigation of this method between 1998 and 2020 yielded results that varied greatly between 


geographic areas and on the aggregate showed changes in road times much lower than other analyses 


of PSRC model output. The average decline in speeds across all facilities was 1% per decade between 


1998 and 2020 compared to previous analysis of zone‐zone road skims that showed an average decline 


of 8% per decade (see Parsons Brinkerhoff memo of 11‐19‐01 from Youssef Dehghani to Don Billen). 


Furthermore, the change in arterial speeds in different geographic areas varied by factors as high as 16 


to 23 times. For instance, major arterial speed degradation in the Eastside of King County was 17 times 


as high as in Snohomish County, even though both are high growth areas with very limited road 


expansion currently funded. (Table 3) 


Upon review of these results with PSRC and City of Seattle modeling staff, we concluded that simple 


averaging of link speeds is inaccurate and that it would be better to rely on zone‐zone skim times than 


link level times. The simple averaging of link speeds results in too much influence from low volume 


roadways and too little influence from highway volume roadways. Also, using link level rather than zone‐


zone travel time skims created the possibility for the results to be influenced by the density of road 


networks coded in a geographic area. 
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Table 3. Analysis of PM peak speed degradation in PSRC model by facility type and area type 


 


 
These concerns led PSRC and City of Seattle modeling staff to recommend the use of weighted average 


auto travel times from zone‐zone travel time skims and to Sound Transit’s development of the 


procedures described at the beginning of this memo.  


 


CC:  John Witmer, FTA Region X 


  Larry Blaine, Puget Sound Regional Council 


  Eric Tweit, City of Seattle 


  Tracy Reed, Ron Lewis, Mike Williams, Sound Transit 
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1 INTRODUCTION 1 


This utilities technical analysis methodology memorandum briefly describes the methods that 2 
will be used to prepare the Utilities section of the West Seattle and Ballard Link Extensions 3 
project Environmental Impact Statement (EIS). The utilities section will identify and document 4 
potential significant impacts to utilities along and near the proposed project alternatives. Utilities 5 
to be covered include electrical, sewer, water, stormwater, natural gas, fuel oil, and 6 
telecommunications services and infrastructure.  7 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 8 


Federal, state and local regulations, plans and policies that apply to utilities include: 9 


• Washington State Department of Transportation’s (WSDOT’s) Environmental Manual (M 31-10 
11)  11 


• WSDOT’s Design Manual (M 22-01)  12 


• WSDOT’s Utility Manual (M 22-87) and Accommodation Policy (M 22-86)  13 


• Applicable policies and procedures of the City of Seattle  14 


• Applicable policies and procedures of Seattle Public Utilities, Seattle City Light, and King 15 
County  16 


• Adopted City of Seattle comprehensive plans and policies related to utilities codes and 17 
engineering standards 18 


3 DATA NEEDS AND SOURCES  19 


The data needed will generally consist of available information from utility providers or owners 20 
regarding their service areas and existing and planned facilities in the vicinity of project 21 
alternatives. A preliminary list of utility owners includes:  22 


• Seattle Public Utilities  23 
• Seattle City Light  24 
• Comcast, Wave, and Century Link (telecommunications)  25 
• Enwave Seattle (formerly Seattle Steam Company)   26 
• King County Wastewater Division  27 
• Puget Sound Energy (natural gas)  28 
• WSDOT 29 
 30 
  31 
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This utility information and mapping will be supplemented by planning and engineering 1 
information developed for the project alternatives, including:  2 


• Details on carrier facilities inside conduits 3 


• Additional field data in areas of potential conflicts, particularly interchanges, including 4 
detailed elevations of above-ground electrical transmission lines and related clearance 5 
requirements 6 


• Information regarding, and copies of environmental documentation (EISs, Environmental 7 
Assessments [EAs], checklists) for recently proposed or completed projects along or near 8 
the proposed light rail alignment and stations. 9 


3.1 Field Reconnaissance 10 


After examining maps, collecting and reviewing existing documents, and contacting utility 11 
providers and other individuals, the Utilities analysts will conduct field visits within the study area 12 
to identify and confirm utility facilities and infrastructure that may be affected. The field team will 13 
pay particular attention to the location of overhead electrical transmission and distribution wires 14 
and towers, telephone lines, substations, and other utility structures that could interfere with or 15 
be compromised by the light rail system. 16 


4 STUDY AREA AND AREA OF EFFECT 17 


The study area for the impact analysis is within 100 feet on either side of the project footprint 18 
and area used for construction (including construction staging areas). 19 


5 AFFECTED ENVIRONMENT 20 


The EIS will describe the location, size (eg. pipeline diameter), capacity, material, and 21 
ownership of major utilities within the study area, including electrical, sewer, water, stormwater, 22 
natural gas, fuel oil, and telecommunications services and infrastructure. Planned utility 23 
upgrades will also be identified, if available. Major utilities are defined as utilities of larger size 24 
such as:   25 


• Water mains of 16-inch diameter or greater 26 
• Sanitary sewer force mains and gravity sewers of 16-inch diameter or greater 27 
• Stormwater drains of 36-inch diameter or greater and drainage ponds 28 
• 115-kilovolt (kV) and greater electrical transmission lines 29 
• High-pressure and intermediate-pressure gas lines with a 6-inch diameter or greater 30 
• Telephone and fiber-optic duct banks with three or more conduits 31 
• Petroleum product pipelines 32 
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6 ENVIRONMENTAL IMPACTS ANALYSIS 1 


The impact analysis will assess the potential direct, indirect, and cumulative utility services and 2 
infrastructure impacts of the project alternatives, including the No Build alternative. The impacts 3 
analysis is divided into long-term operation impacts and short-term construction impacts.  4 


6.1 Direct Impacts 5 


Operational impacts to be addressed include stray currents and new utility infrastructure 6 
requirements to serve the project, particularly infrastructure upgrades and substations required 7 
to meet the electrical power demand, future accessibility to infrastructure, and potential conflicts 8 
with existing utilities. Operational effects will also include a discussion of the ability of Seattle 9 
City Light to meet the demand for electricity to operate the project. Potential impacts will be 10 
compared to those of the No Build Alternative.  11 


The construction impacts discussion will address the proposed project’s major effects on 12 
existing overhead and below-grade utilities, such as utility crossings, utility service interruptions 13 
and revisions, utility relocations, street grades, and ability of existing facilities to withstand 14 
vibrations or settlement. The number of utility line crossings and length of utility infrastructure 15 
that could be affected by the alternatives will be quantified.  16 


The project will include measures to avoid or minimize impacts such as preconstruction 17 
potholing and surveys, utility relocation, cathodic protection and other design measures. The 18 
alternative alignments will be evaluated for their ability to avoid utility impacts, while still meeting 19 
project objectives.  20 


6.2 Indirect Impacts 21 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 22 
time or a farther distance but are still reasonably foreseeable. The analysis of potential indirect 23 
impact of the project will be qualitative and will primarily consist of potential developments near 24 
stations, which could be encouraged by the availability of light rail service. This development 25 
would increase the demand for utility services.  26 


6.3 Cumulative Impacts  27 


Cumulative impacts result from the incremental impact of the action when added to other past, 28 
present, and reasonably foreseeable future actions and include individually minor actions taking 29 
place over time. Accordingly, the cumulative impacts may include increased demand for electric, 30 
water, sewer, gas, petroleum, or communication utility services associated with planned land 31 
development proximate to light rail stations as identified by local jurisdictions. This will be a 32 
qualitative analysis. 33 


7 MITIGATION MEASURES 34 


Potential impacts to utilities will be controlled through project planning, design, and the 35 
application of required best management practices (BMPs) during construction and operation. 36 
Measures to avoid and minimize potential impacts of the alternatives will be incorporated as 37 
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appropriate. Measures such as engineering design, BMPs, and coordination with utility 1 
providers incorporated in the project that avoid or minimize impacts will be briefly mentioned 2 
with a reference to their description in the Impacts section. Where impacts cannot be avoided or 3 
minimized, mitigation measures will be developed and discussed  The mitigation will consider 4 
the type and magnitude of the impact.   5 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 6 


The maps included in the Utilities section of the EIS will show utility crossing conflicts and 7 
conflicts with nearby utilities using GIS. 8 


9 DOCUMENTATION 9 


A Utilities EIS section will be prepared to address environmental impacts, potential mitigation 10 
measures, and cumulative impacts and include maps of major utilities within the project study 11 
area. A utilities appendix with supporting information, including mapping of major utility locations 12 
may also be provided. 13 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 14 


There is overlap between the utilities section and the Water Resources and Energy sections. 15 
The Utility team will coordinate with the Water Resources, and Energy teams to reduce 16 
duplication of effort and ensure consistency.   17 


11 REFERENCES 18 


Washington State Department of Transportation (WSDOT). 2018a. Utilities Manual. M 22-87.09. 19 
Available at: http://www.wsdot.wa.gov/publications/manuals/fulltext/M22-87/Utilities.pdf. Last 20 
modified May 10.  21 


Washington State Department of Transportation (WSDOT). 2018b. Environmental Manual. 22 
M 31-11. http://www.wsdot.wa.gov/Publications/Manuals/M31-11.htm. Last modified July 30.  23 


Washington State Department of Transportation (WSDOT). 2018c. Design Manual. M 22-01. 24 
Available at: http://www.wsdot.wa.gov/Publications/Manuals/M22-01.htm. Last modified July 25 
31.  26 


Washington State Department of Transportation (WSDOT). 2018d. Utilities Accommodation 27 
Policy. M 22-86. http://www.wsdot.wa.gov/Publications/Manuals/M22-86.htm. Last modified 28 
May. 29 


 30 
 31 







 


 


Visual and Aesthetic 1 


Resources Technical 2 


Analysis Methodology 3 


August 2019 4 
 5 











West Seattle and Ballard Link Extensions 


Page 1 | AE 0036-17 | Visual and Aesthetic Resources Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


1 INTRODUCTION 1 


This visual and aesthetic resources technical analysis methodology memo describes the 2 
methods for preparing the Visual and Aesthetic Resources element of West Seattle and Ballard 3 
Link Extensions project Environmental Impact Statement (EIS). The objective of the Visual and 4 
Aesthetic Resources element is to identify existing aesthetic resources and evaluate visual and 5 
aesthetic impacts and potential mitigation, as appropriate. Key views of the proposed 6 
alternatives from and toward surrounding areas will be documented. 7 


The analyst will examine and consider appropriate national, state, and local plans and policies 8 
that encourage protecting visual and aesthetic resources. Local jurisdiction requirements and 9 
plans and policies will be reviewed to determine to what extent visual quality and aesthetic 10 
resource impacts have been identified as important.  11 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 12 


The analysis will be based upon the Federal Highway Administration (FHWA) guidance for 13 
visual impact assessment (FHWA, 1988 and FHWA, 2015). Local planning documents, 14 
ordinances, and codes will be reviewed to identify important visual resources and to determine 15 
whether local jurisdictions have established protections for visual resources such as protected 16 
view corridors and/or viewpoints. For projects along interstate highways, the analysis will also 17 
take into consideration areas subject to the Highway Beautification Act of 1965.  Relevant 18 
guidance and regulatory documents that will be reviewed for the analysis include the following:  19 


• FHWA  20 


– FHWA Visual Impact Assessment for Highway Projects (FHWA, 1988) 21 


– FHWA Guidelines for the Visual Impact Assessment of Highway Projects (FHWA, 2015)  22 


 23 
• State Environmental Policy Act (SEPA) scenic routes (1) described by Seattle 24 


Transportation, Traffic Division Map and by Ordinance 97027, and (2) identified as protected 25 
view rights of way in the Mayor's April 1987 Open Space Policies Recommendation. 26 


• SMC 23.60A.052Q - Shoreline Master Program Regulation, Artificial Lighting 27 


 Seattle Municipal Code 23.28.030 - Land Use Regulations 28 


– Light and glare standards for applicable zones will be reviewed and evaluated for project 29 
consistency 30 


3 DATA NEEDS AND SOURCES 31 


The data needed to describe the affected environment and determine visual impacts may 32 
consist of:  33 
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• Aerial imagery 1 
• Engineering drawings (plan and profile)  2 
• Engineering computer-aided design (CAD) data for developing photographic simulations 3 
• Kmz files, or other GIS based tool for analysis, of project alternatives 4 
• Local land use and management plans, regulations, and policies 5 
• Field reconnaissance of visual environment and views 6 
• Historic resources 7 


4 STUDY AREA AND AREA OF EFFECT  8 


The study area for each alternative is the viewshed from the project footprint and area used for 9 
construction (areas where the project would be visible to people). The study area also includes 10 
parcels adjacent to the project footprint whether the project would be seen from those parcels or 11 
not. The area of effect is the same as the study area.  12 


The evaluation of the viewshed will generally focus on areas along routes that are within the 13 
foreground viewing distance (approximately 200 to 500 feet). In some areas, like water 14 
crossings of the Duwamish Channel and Salmon Bay, the viewshed will extend beyond the 15 
foreground to the middle ground (out to approximately 2 miles). The evaluation will consider 16 
views “of” the alternatives components from nearby areas and views. The study area also 17 
includes parcels adjacent to project footprint, including ancillary facilities and staging areas.  18 


5 AFFECTED ENVIRONMENT 19 


Assessment of the affected environment will include several levels of analysis that will:  20 


• Establish landscape units, determine viewsheds, and categorize the existing visual 21 
character and quality of views along the routes of the alternatives. 22 


• Identify visual resources (views, view corridors, scenic routes, etc.) established by federal, 23 
state or local entities.  24 


• Identify affected populations  25 


• Select key viewpoints 26 


Existing conditions will be assessed in terms of: 27 


• Visual character  28 
• Visual quality 29 
• Viewer location and type (residential, commercial, etc) 30 


5.1 Landscape Units and Viewsheds 31 


Landscape units are used on visual assessments of large-scale linear transportation projects to 32 
break down the study area into smaller visually contiguous and uniform areas. A landscape unit 33 
may contain one or more viewsheds. Landscape units have common characteristics and 34 
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features such as topography, land use, and viewer types that make them distinct. Specific visual 1 
resources within each landscape unit to be described include the following: 2 


• The viewsheds within each landscape unit. 3 


• Is this particular view common or memorable, or are parts of it? Visual character is an 4 
impartial description of the elements of the viewed landscape and is defined by the 5 
relationships between the existing visible natural and built landscape features. The 6 
description will consider and include topography, vegetation, land use patterns, community 7 
identity (aesthetics and image), neighborhood boundaries and edges, building scale and 8 
massing, and building/open space texture. 9 


• Is it a pleasing composition (with a mixture of elements that seem to belong together) or not 10 
(with a mixture of elements that either do not belong together or contrast with the other 11 
elements in the surroundings)?  12 


The existing visual quality of views towards the proposed project from key views will be 13 
identified in text and illustrated in photographs (generally in the appendix that also contains 14 
photo-simulations of the proposed project).  The overall visual quality will be categorized and 15 
displayed on maps as high, average, or low.  16 


• Street grid, development characteristics, and open space patterns. 17 


• Parks, pedestrian and bicycle routes, and other recreation areas. 18 


• Special or protected views such as shoreline views, views from bodies of water, protected or 19 
designated views or scenic routes identified in federal, state or local jurisdiction plans, 20 
ordinances, or codes. 21 


• Individual buildings, landmarks, designated historic buildings, or clusters of development 22 
that help define the visual character of an area.  23 


5.2 Key Viewpoints  24 


Key viewpoints will be identified and mapped within each landscape unit for each alternative. 25 
Scenic routes in the study area will be identified in accordance with the Seattle Transportation, 26 
Traffic Division Map and by Ordinance 97027 as will protected view rights of way contained in 27 
the Mayors April 1987 Open Space Polices Recommendation. Some key viewpoints will be 28 
selected from important viewing locations such as parks or overlooks. Other viewpoints will be 29 
representative viewpoints that will be “typical” of common views, seen perhaps by nearby 30 
residents. The key viewpoints will be identified by consulting existing plans, ordinances, and 31 
codes, site reconnaissance, discussions with local jurisdiction staff, and comments made 32 
through the public participation process. The key viewpoints will become the views used to 33 
represent existing conditions and will be used to develop photographic simulations to depict 34 
what the proposed project will look like.  The existing visual character and quality of the key 35 
viewpoints will be described so that changes associated with the proposed alternatives can be 36 
assessed in the impact analysis. The existing visual quality of the view from the key viewpoints 37 
will be categorized as either high, average or low.  38 
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Photographs at key viewpoints for photographic simulations of the proposed project are taken 1 
using a 35-millimeter digital single-lens reflex camera with a focal length equivalent to a photo 2 
taken with a 35-millimeter (mm) camera using a 50-mm lens. This setting is the generally 3 
accepted setting for visual assessment in that it captures views in a way that closely resemble 4 
what the human eye sees in a landscape. For each photograph the location of the photograph is 5 
established using geographic positioning system (GPS) data recorded at the time the 6 
photograph was taken.  When using proposed project digital site plans and engineering data to 7 
produce 3-D views of the proposed project, five feet should be used as the assumed viewer 8 
eye-level. 9 


5.3 Viewers and Viewer Sensitivity 10 


Potential types of viewers will be identified within the study area by reviewing demographic data 11 
and existing traffic and land use studies, conducting site visits, viewing aerial photographs, 12 
discussions with local jurisdiction staff, and reviewing input from the public participation process. 13 
Types of viewers could include the following: 14 


• Residents within the study area 15 
• Individuals visiting public parks, trails, and view points 16 
• Commercial business staff and customers  17 
• Motorists and boaters traversing the study area  18 
 Other sensitive viewers identified through the public participation process 19 


The types of viewers and their activities influence their sensitivity to changes in the viewed 20 
environment. Viewer sensitivity to changes in the viewed landscape will be categorized as low, 21 
moderate, or high. People with low viewer sensitivity are not particularly concerned about the 22 
view or changes to it and/or see a view for brief periods of time (such as when driving along a 23 
highway). These types of viewers might include people working or shopping in an area that are 24 
engaged in their activities and not concerned with the condition of the visual setting. Moderate 25 
viewer sensitivity indicates that viewers have some concern and/or familiarity with a viewed 26 
landscape to a degree that is greater than those with low sensitivity, but less than viewers with 27 
high sensitivity. People with high viewer sensitivity are very aware of the existing viewed 28 
landscape and are concerned about changes to it. These viewers typically include residents, 29 
recreationists, or others for whom the viewed landscape is important. The impact assessment 30 
will focus on viewers with high viewer sensitivity. Transit riders are considered low sensitivity 31 
and are not evaluated. 32 


6 ENVIRONMENTAL IMPACT ANALYSIS 33 


The impact analysis will assess the potential direct, indirect, and cumulative visual impacts of 34 
the project alternatives, including the No Build alternative. The impacts analysis will be divided 35 
into long-term operation impacts and short-term construction impacts. The features incorporated 36 
in the project that reduce or avoid visual impact will be described.   37 


7 DIRECT IMPACTS 38 


The direct impact analysis will use photographic simulations to depict changes to the viewed 39 
landscape from the proposed project. Photographic simulations will be prepared to present the 40 
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appearance of specific project components as viewed from key viewpoints. The visual 1 
simulations will present the appearance of project components associated with the various 2 
alternatives so that they can be compared to the No Build Alternative and the other build 3 
alternatives. Project components depicted in the visual simulations might include stations, light 4 
rail guideway and trains, bridges, vent shafts, overhead contact system poles and wires, traction 5 
power substations, maintenance base, tunnel portals, staging areas, and other components that 6 
could affect visual resources.  7 


The locations chosen for developing photographic simulations will be coordinated with the 8 
design, public involvement, land use, historic, and visual quality contributors to ensure that the 9 
products produced will serve multiple functions in design, EIS preparation, and public 10 
presentations. 11 


Direct project impacts to visual resources could include physical changes that would contrast 12 
with the existing visual character of a viewed landscape and impact the visual quality of the 13 
landscape. Proposed project components could displace existing landscape features and 14 
introduce other/new features that may be out of character with the surrounding landscape and 15 
impact visual quality. Shadow, light, and glare will also be analyzed in this effort 16 


The basis for describing changes to the visual character of each landscape unit and identifying 17 
potential impacts to visual quality will be an analysis of alternatives design in the field and on 18 
Google Earth, along with reviewing photographic simulations from key viewpoints. The changes 19 
and impacts to visual quality will relate to the following: 20 


• The level of visual compatibility of project components with the existing visual character of 21 
the landscape within each landscape unit.  22 


• Potential changes to the visual quality of views towards the proposed project from key 23 
viewpoints and along the routes of the alternatives, such as miles of areas along the 24 
alternatives routes adjacent to sensitive viewers or approximate numbers of sensitive 25 
viewers where the existing visual quality category (high, average, or low) would change.  26 


Key elements in the landscape that will be evaluated include the following: 27 


• Elimination of natural and built environment elements 28 


• Additional structures or reconstructed structures (including noise walls) and relationship to 29 
the built environment, including materials and color  30 


 Effects of shadows  31 


• Changes to foreground, middle ground, and background views 32 


• Relationship of project components to the existing visual quality of key views and along the 33 
routes of the alternatives  34 


• Relationship of project components to the scale, form, massing, materials, and color of the 35 
landscape and built environment elements  36 


• Relationship of project components to the street and landscape grid, and the texture (block 37 
size) of built and open space areas 38 
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• Relationship of project components to views of the shoreline and distant views from public 1 
places 2 


• Light and glare impacts such as the compatibility of project lighting to the surrounding 3 
landscape as well as motorists 4 


• Viewer sensitivity to potential changes in visual character and quality 5 


The level of change to the visual character within each landscape unit and key viewpoint will be 6 
described qualitatively. Impacts to the visual quality of each key viewpoint will be characterized 7 
as high, moderate, or low and areas near viewers with high sensitivity where visual quality 8 
would change will be identified graphically and lineal distance of sensitive viewers affected will 9 
be calculated. This evaluation will be coordinated with the land use, historic and archaeological, 10 
noise and vibration, parks, and social analyses to ensure consistency.  11 


Construction impacts will be described qualitatively with focus on temporary disruption of 12 
elements of the environment, staging areas, and other areas that will not be occupied by 13 
permanent facilities, but which may result in permanent change of the landscape. 14 


7.1 Indirect Impacts 15 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 16 
time or a farther distance but are still reasonably foreseeable. Indirect impacts will be assessed 17 
qualitatively and will include changes in visual quality that may occur through actions related to 18 
the project but not part of the project. These changes will include those due to local jurisdiction 19 
land use plans, assessment of areas with the potential for transit-oriented development in the 20 
vicinity of stations (as described in land use), and other types of indirect impacts identified in 21 
other EIS topics, including transportation. Surplus property used during construction or acquired 22 
but not used for permanent facilities will also be discussed in terms of potential future 23 
development opportunities. 24 


7.2 Cumulative Impacts 25 


Cumulative impacts will be assessed qualitatively. The analysis will include discussing trends 26 
that may change existing visual conditions and will include reviewing available information 27 
related to past, present, and future projects to determine the potential for cumulative impacts.  28 


8 MITIGATION MEASURES 29 


Potential impacts to visual and aesthetic resources will be controlled through project planning, 30 
design, and the application of required best management practices (BMPs) during construction 31 
and operation. Mitigation concepts that reduce the impacts on the visual quality and enhance 32 
the visual characteristics of the alternatives will be developed in coordination with design and 33 
engineering efforts. Potential mitigation measures to be considered could include concepts that 34 
achieve the following: 35 


• Alteration of the alignment (vertical and horizontal),  36 
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• Addition or change of design features to enhance relationships to the scale, form, massing, 1 
materials, color, or slope gradient of the landscape and built environment, and 2 


• Screen views of the project (topographic and vegetation screening), 3 


9 PROPOSED FIGURES, MAPS, OR OTHER DATA 4 


Maps and figures used in the EIS and/or technical report will show: 5 


• Landscape units  6 
• Key viewpoints and scenic routes 7 
• General locations of viewers with high visual sensitivity along the routes of the alternatives  8 
• Park, recreation, and open space facilities 9 
• Existing visual quality (high, average, low) of views along the routes of the alternatives 10 
• Existing condition photographs in each landscape unit 11 
• Existing condition and photographic simulations of key viewpoints 12 


10 DOCUMENTATION 13 


The following documentation will be developed: 14 


• EIS section 15 
• Technical report, including photographic simulations  16 


11 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 17 


The results of this analysis will be incorporated into the analyses for Social Resources, 18 
Community Facilities, and Neighborhoods; Environmental Justice; Parks, and Historic and 19 
Archaeological Resources.  20 


12 REFERENCES 21 


Federal Highway Administration (FHWA). 1988. Visual Impact Assessment for Highway 22 
Projects. FHWA-HI-88-054. 23 
www.dot.ca.gov/ser/downloads/visual/FHWAVisualImpactAssmt.pdf.  24 


Federal Highway Administration (FHWA). 2015. Guidelines for the Visual Impact Assessment 25 
for Highway Projects. 26 
https://www.environment.fhwa.dot.gov/guidebook/documents/VIA_Guidelines_for_Highway_Pro27 
jects.asp. January. 28 



http://www.dot.ca.gov/ser/downloads/visual/FHWAVisualImpactAssmt.pdf

https://www.environment.fhwa.dot.gov/guidebook/documents/VIA_Guidelines_for_Highway_Projects.asp

https://www.environment.fhwa.dot.gov/guidebook/documents/VIA_Guidelines_for_Highway_Projects.asp
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1 INTRODUCTION 1 


This technical analysis methodology memorandum describes the methods that will be used to 2 
analyze the impacts on water resources for the West Seattle and Ballard Link Extensions 3 
project Environmental Impact Statement (EIS). The Water Resources section of the EIS will 4 
address how the project affects surface water, including streams, rivers and lakes, shorelines, 5 
floodplains and floodways, groundwater (including critical aquifer recharge areas, sole source 6 
aquifers, and wellhead protection areas that may be present). It will present options to avoid, 7 
minimize, or mitigate potential impacts. Details regarding wetlands, aquatic species, and surface 8 
water habitat are presented in the Ecosystems section of the EIS and its accompanying 9 
technical report. Details regarding geology, soils, and groundwater characteristics are presented 10 
in the Geology and Soils section. Details regarding potential groundwater contamination are 11 
presented in the Hazardous Materials and Waste section. 12 


2 GUIDING REGULATIONS, PLANS, AND POLICIES 13 


The federal, state, and local regulations that govern the protection or use of water resources 14 
that are applicable to the activities of this project are listed below. Local plans and/or policies 15 
that guide the use of water resources in the study area are also included. If a regulation, plan, or 16 
policy is updated to a newer version than that listed below, the most recent version that is 17 
legally applicable to the project will be referenced for the environmental analysis. 18 


2.1 Federal 19 


• Clean Water Act, 33 United States Code (USC) 1251 et seq., including Sections 401 – 20 
Water Quality Certification, 402 – National Pollutant Discharge Elimination System, and 404 21 
– Permits for Dredge or Fill 22 


• Coastal Zone Management Act, 16 U.S.C. 1451 et seq. 23 


• Floodplain Management Presidential Executive Order 11988 24 


 Safe Drinking Water Act, 42 U.S.C. 300 et seq., Chapter 6A 25 


2.2 State 26 


• Water Quality Standards for Surface Waters, Washington Administrative Code (WAC) 173-27 
201A 28 


• Water Quality Standards for Groundwater, WAC 173-200 29 


• Flood Control Management Act, Revised Code of Washington (RCW) 89 30 


• Water Pollution Control Act, RCW 90.48 31 


• Shoreline Management Act, RCW 90.58, WAC 173-26 32 
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• National Pollutant Discharge Elimination System (NPDES) Construction Stormwater General 1 
Permit (Washington State Department of Ecology [Ecology], 2017) 2 


• Draft 2019 Stormwater Management Manual for Western Washington (Ecology Manual) 3 
(Ecology, 2018) 4 


• Washington State Department of Transportation (WSDOT) Hydraulics Manual (WSDOT, 5 
2018) 6 


• Washington State Hydraulic Code (WAC 220-660) 7 


2.3 Regional 8 


• Sound Transit Link Design Criteria Manual, Rev. 4 (Sound Transit, 2016) 9 


• Low Impact Development Technical Guidance Manual for Puget Sound (Puget Sound 10 
Partnership, 2012) 11 


2.4 Local 12 


• City of Seattle Municipal Code Title 22, Subtitle VIII, Stormwater Code  13 


• City of Seattle Department and Planning and Development, Seattle Public Utilities (SPU) 14 
Stormwater Manual Volumes 1 through 5, Appendices A to I. Director’s Rule DWW-200 (City 15 
of Seattle, 2017) 16 


• City of Seattle Department of Construction and Inspections, Seattle Municipal Code (SMC) 17 
Chapter 25.06 - Floodplain Development Code 18 


• City of Seattle, SMC Chapter 21.16 - Side Sewers 19 


• City of Seattle, SMC Chapter 25.09 – Floodplain/Floodways 20 


• City of Seattle Department of Construction and Inspections, Director’s Rules 4-2011, 21 
Requirements for Design and Construction of Side Sewers (Drainage and Wastewater 22 
Discharges) 23 


3 DATA NEEDS AND SOURCES 24 


Available data from municipal sources and regulatory agencies applicable to water resources in 25 
the study area will be collected and reviewed to evaluate the affected environment in the EIS 26 
Water Resources section. Data related to species or habitat are listed in the Ecosystems 27 
analysis, which will be coordinated with the Water Resources Analysis.  Data sources will 28 
include the following: 29 


• U.S. Environmental Protection Agency’s (USEPA) Water Quality Data Portal (USEPA, 2011) 30 
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• U.S. Environmental Protection Agency’s Sole Source Aquifer mapping: 1 
https://www.epa.gov/dwssa/map-sole-source-aquifer-locations 2 


• U.S. Geological Survey (USGS) National Water Information System (USGS, 2012) 3 


• Ecology’s Water Quality Assessment 303(d) and 305(b) lists (Ecology, 2016)  4 


• Stream inventories and water quality reports from local jurisdictions 5 


• Federal Emergency Management Agency (FEMA) flood maps (FEMA, 2011) 6 


• Flood mapping from local jurisdictions 7 


• Water Resource Inventory Area 8 Cedar-Sammamish map data and Area 9 Green-8 
Duwamish map data (Washington Department of Fish and Wildlife [WDFW], 2011)  9 


• Publicly available geographic information system (GIS) aerial mapping 10 


• Critical areas GIS data available from local jurisdictions 11 


• WSDOT stormwater management facility information 12 


• County tax assessor GIS water resources data 13 


• Low Impact Development Technical Guidance Manual for Puget Sound (Puget Sound 14 
Partnership, 2012) 15 


• King County water resources data 16 


• City of Seattle studies on water bodies in the study area including Longfellow Creek, the 17 
Duwamish Waterway, and Salmon Bay 18 


• City of Seattle wastewater system plan and drainage system plan 19 


• Sound Transit stream data collected for other projects 20 


• Sound Transit conceptual design information 21 


4 STUDY AREA AND AREA OF EFFECT 22 


The project is located in the City of Seattle, King County, Washington, within Water Resource 23 
Inventory Areas 8 and 9: the Cedar-Sammamish Basin and the Green-Duwamish Basin. The 24 
alternative light rail routes lie just inland of Elliott Bay and cross both the Duwamish Waterway 25 
and Salmon Bay. The southern tip of Lake Union is also currently within the study area. The 26 
study area is generally highly developed and is served by both combined and partially 27 
separated storm sewer systems.   28 


The study area consists of the drainage basins where project alternatives will be located, 29 
including the specific water resources within these basins.  The potential area of effect 30 







West Seattle and Ballard Link Extensions 


Page 4 | AE 0036-17 | Water Resources Technical Analysis Methodology  August 2019 
DRAFT-For internal discussion only. Not reviewed or approved on behalf of any party. 


encompasses locations where water resources would be altered by the development and 1 
operation of the project, and where resources would likely receive direct runoff from the project 2 
during construction and/or in long-term operation. The detailed study area and potential impact 3 
area will be mapped based on reviews of existing aerial photography, GIS data, and technical 4 
reports for the vicinity of the study area from federal, state, county, and local jurisdictions, 5 
through coordination with these jurisdictions, and through field reviews.  6 


5 AFFECTED ENVIRONMENT 7 


Existing conditions will be identified within the study area to provide a baseline for the affected 8 
environment against which potential impacts from the project alternatives will be discussed. The 9 
baseline will be formed by qualitatively evaluating water resources through field surveys, 10 
literature review, available GIS data, and a review of other EIS sections. Mapped water 11 
resources will be approximate, and no detailed delineations will be made for this analysis 12 
However, wetland delineation information (gathered as part of the Ecosystems Methodology) 13 
will be included in this section as appropriate. Field observations will be conducted from publicly 14 
accessible roads and rights of way. It is assumed that no new flow or water quality data will be 15 
collected. 16 


5.1 Surface Water 17 


The surface water baseline section will contain descriptions of the natural water bodies in the 18 
study area and will describe stormwater infrastructure, land use, and soils in the study area. The 19 
general description of the existing natural water bodies in the study area will be included, and 20 
fish-bearing waters and waters with state-designated impaired water quality will be narratively 21 
identified and depicted on an exhibit. Stream drainage basins will also be shown on a map 22 
exhibit.  23 


Discussion of existing stormwater infrastructure will include a qualitative review of existing 24 
stormwater management facilities, municipal drainage infrastructure, and existing surface water 25 
discharge points. City of Seattle information will be used for this review, and if needed, 26 
interviews will be conducted with surface water staff from City of Seattle. Information regarding 27 
water quality and stormwater problems will be collected, as well as up-to-date maps of the 28 
stormwater systems serving the study area. This information will be discussed in the EIS section 29 
and shown on an exhibit for the study area in an appendix. 30 


The description of land use will include a quantitative estimate of existing pollution-generating 31 
impervious surface (PGIS), and non-pollution-generating impervious surface (NPGIS) within the 32 
project footprint, which is defined as the areas occupied by each alternative and any other 33 
modified areas, encompassing the guideway, stations, and other relevant facilities or 34 
improvements. Impervious surface data in tabular and graphic format will be based on the 35 
alternatives’ design and GIS information and summarized in the EIS section.  36 


Soil information will be presented as hydrologic soil groups and will be shown on an exhibit for 37 
the area of potential impact in an appendix to the EIS. 38 
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5.2 Shorelines 1 


State shoreline designations will be reviewed to determine if any regulated shorelines exist 2 
within the study area and they will be listed as a feature of the adjacent water resource and 3 
shown on an exhibit.  Shoreline plans would be discussed under the land use section of the EIS. 4 


5.3 Floodplains and Floodways 5 


Federal 100-year floodplain and county and city flood hazard area designations within the study 6 
area will be reviewed. Findings will be narratively described and depicted on an exhibit. For 7 
channels at which a floodway boundary has not been mapped, it will be assumed that the 8 
floodway extends the entire width of the floodplain. 9 


5.4 Groundwater 10 


The baseline for groundwater conditions will be established through review of federally 11 
designated sole-source aquifer areas and county- or city-designated critical aquifer recharge 12 
and/or wellhead protection areas that occur within the study area. These resources will be 13 
narratively described and depicted on an exhibit. 14 


6 ENVIRONMENTAL IMPACT ANALYSIS 15 


The impact analysis will assess the potential direct, indirect, and cumulative water resource 16 
impacts of the project alternatives, including the No Build alternative. The impacts analysis is 17 
divided into long-term operation impacts and short-term construction impacts. The impact 18 
analysis will be generally based on regulatory guidance and similar past projects. 19 


6.1 Direct Impacts 20 


Direct impacts are effects that would potentially be caused by the project alternatives and would 21 
occur at the same time and place as project construction or operation. 22 


Potential direct impacts from construction activities (including construction staging areas) will be 23 
qualitatively evaluated based on the proximity of activities to surface water bodies and local 24 
drainage systems. Construction impacts will be assessed regarding the potential for erosion and 25 
sediment transport, concrete work, material handling and transport, hazardous material storage 26 
and use, shaft drilling, trenching, dewatering, and other construction-related activities that might 27 
affect water resources. 28 


Potential direct impacts to water resources from project operation will be identified as follows: 29 


• Surface Water: Changes in land use, including changes in PGIS, resulting from each 30 
project alternative will be calculated and compared to existing conditions. Based on these 31 
calculations, potential impacts to drainage systems and receiving waters from changes in 32 
flow and water quality will be qualitatively discussed. The impact analysis will assume that 33 
stormwater management will meet applicable City of Seattle Stormwater Code and 34 
Stormwater Manual design guidance, but the analysis will not include identification and/or 35 
recommendation of facilities by the EIS team. The analysis will be coordinated with the 36 
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Ecosystem Resources team regarding potential channel erosion and other potential impacts 1 
associated with streams, lakes, and wetlands affected by the proposed project. A brief 2 
description of how the project is designed to account for climate change resilience from 3 
flooding and in stormwater facility design will be provided if applicable.  The analysis will 4 
also cover construction activities and their potential to impact surface water by altering the 5 
water resource or by causing flooding, erosion or through runoff from construction areas.   6 


• Shorelines: Direct impacts to shorelines, if any, will be qualitatively discussed based on 7 
potential alterations to areas within the designated shoreline area. 8 


• Floodplains/Floodways: The proposed project alternatives will be reviewed to determine if 9 
any would place fill in the 100-year floodplain/floodway and/or alter existing water body 10 
crossings in a manner that would cause flood conveyance and/or storage volume 11 
displacements within the affected reach.  12 


• Groundwater: Estimated changes in impervious surfaces and resulting effects on infiltration 13 
of surface water will be qualitatively evaluated for potential impacts to groundwater supply. 14 
Other impacts to groundwater quality will be identified based on potential alterations to 15 
groundwater flow or supply, including dewatering during construction or the placement of 16 
retaining walls, cuts or deep foundations for project facilities. 17 


6.2 Indirect Impacts 18 


Indirect impacts are potential effects that would be caused by the project alternatives at a later 19 
time or a farther distance but are still reasonably foreseeable. Indirect impacts to receiving 20 
waters will be qualitatively evaluated through consideration of each alternative’s potential 21 
changes to land use and/or pollutant sources. For example, if the proposed project were 22 
expected to decrease vehicle use compared to the No Build Alternative, then an indirect impact 23 
would be a potential reduction in traffic-related pollutants in the watershed. Other indirect effects 24 
could result from station area developments by others (such as projects to improve access or 25 
connections to stations, or redevelopments by others to increase density in station areas), which 26 
could create new impervious surfaces as well as retrofit existing impervious surfaces with 27 
improved stormwater management facilities.  28 


6.3 Cumulative Impacts  29 


The analysis of cumulative effects will involve discussing trends related to water resources and 30 
reviewing available information about past, present, and future projects to determine the 31 
potential for cumulative impacts. 32 


7 MITIGATION MEASURES 33 


Potential risks to water resources will be controlled through project planning, design, and the 34 
application of required best management practices (BMPs) during construction and operation. 35 
Measures to avoid and minimize potential impacts of the alternatives will be incorporated as 36 
appropriate. Where impacts cannot be avoided or minimized, mitigation measures will be 37 
developed. Risks controlled by planning and design include avoidance and minimization of 38 
floodplain encroachment. Risks controlled by BMPs could include construction-related pollution 39 
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and operational effects such as pollutant transport and/or changes in runoff volumes, 1 
frequencies, and/or durations. 2 


The EIS development team will coordinate with the design consultant team to identify potential 3 
project design elements and BMPs (for review and approval by Sound Transit) that will be 4 
implemented to control potential risks to water resources. Design elements and BMPs will most 5 
likely be taken from the City of Seattle Stormwater Code and Stormwater Manual, NPDES 6 
permit program documents, and other industry guidance. 7 


Potential mitigation for direct, indirect, and/or cumulative impacts will be identified and evaluated 8 
within the study area where adverse effects would occur, such as downstream hydrologic 9 
impacts resulting from uncontrolled increases in flows, floodplain encroachment at water body 10 
crossings, or the cumulative effects of multiple construction projects occurring in an area at 11 
once. The analysis assumes that the proposed project would be expected to be controlled by 12 
permit-required BMPs and related conditions; any mitigation, if needed, would be for controls 13 
beyond that which would be normally required by applicable regulations and permit conditions. 14 
Similarly, in accordance with the Sound Transit Link Design Criteria Manual (Sound Transit, 15 
2016), low-impact design features would be incorporated where appropriate. The Low Impact 16 
Development Technical Guidance Manual for Puget Sound (Puget Sound Partnership, 2012) 17 
will also be used. Mitigation strategies will consider combined mitigation identified with other 18 
jurisdictions. 19 


8 PROPOSED FIGURES, MAPS, OR OTHER DATA 20 


Figures for the EIS section will be developed to depict the existing surface waters, 21 
floodplains/floodways, and sensitive groundwater areas within the study area. Where possible, 22 
jurisdictional and stream basin boundaries will be included on the figures.  23 


9 DOCUMENTATION 24 


A Water Resources EIS section will be prepared, detailing the information gathered on the 25 
affected environment and describing potential project effects on water resources. Exhibits will 26 
be included in a technical appendix to the EIS. 27 


Other documents may also be needed for the preferred alternative to address regulations and 28 
regarding consultations for the protection of water resources, including for consultation with the 29 
Environmental Protection Agency for sole source aquifers, and with local jurisdictions and 30 
FEMA for fill within floodplains.   31 


10 DATA DEVELOPED FOR USE BY OTHER DISCIPLINES 32 


Data gathered on water resources will be used in the following analyses: 33 


• Ecosystem Resources  34 
• Geology and Soils 35 
• Hazardous Materials  36 
• Parks and Recreation  37 
• Land Use 38 
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·         Transportation
·         Utilities
·         Visual and Aesthetic Resources
·         Water Resources

 
The proposed technical methodologies address these topics areas. FTA and Sound Transit request
 your review on those topic areas within your agency’s area of expertise. The draft Environmental
 Methodology Report is attached to this email (WSBLE_EISMethodologies_Aug2019.pdf). FTA and
 Sound Transit respectfully request that you consolidate your agency comments and record them in
 the attached comment form (WSBLE_EISMethodologies_Comments.xlsx).
 
Please provide your agency’s consolidated comments via email to mark.assam@dot.gov and
 lauren.swift@soundtransit.org by September 30, 2019. FTA and Sound Transit staff are available to
 meet with you to discuss the methodologies at your request. After receipt of comments, FTA and
 Sound Transit will revise the methodologies, as appropriate, and make the final report available.
 
If you have any questions or would like to discuss our agencies’ respective roles and responsibilities
 during preparation of the EIS, please contact Lauren Swift at 206-398-5301 or
 lauren.swift@soundtransit.org or Mark Assam, FTA, at 206-220-4463 or mark.assam@dot.gov.
 
Thank you,
Erin
 
Erin Green
Senior Environmental Planner
Environmental Affairs and Sustainability
Sound Transit
(206) 398-5464
 
Connect with us
facebook.com/SoundTransit
twitter.com/SoundTransit

 

http://www.facebook.com/SoundTransit
http://www.twitter.com/SoundTransit
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September 26, 2019 

 
Ms. Lauren Swift 
Project Development Coordinator 
Sound Transit 
Union Station 
401 S. Jackson Street 
Seattle, WA. 98104-2826 
 
In future correspondence please refer to: 
Project Tracking Code:        2019-02-01457 
Property: King County_ West Seattle To Ballard Light Rail Extension 
Re:          EIS Methodology Review Comments 
 
Dear Ms. Swift: 
 
Thank you for contacting the Washington State Historic Preservation Officer (SHPO) and 
Department of Archaeology and Historic Preservation (DAHP) regarding the above referenced 
proposal.  In response, we have reviewed the materials you provided for this project. Our agency 
has review the material provided and has the following comments regarding the cultural resource 
methodology:  
 
 DAHP has concerns regarding cumulative impacts in relation to the up-zoning and long-term 

alteration to the scale and character of the neighborhoods being impacted. Furthermore, up-
zoning could lead to significant detrimental impacts on legacy businesses as we have seen in 
other areas of the City. Substantial demolition and highly speculative development may occur 
resulting in complete loss of historic resources and should be addressed and mitigated.  

 
 Regarding evaluations of identified historic resources in the project APE, per Section 106 

regulations, only eligibility for the National Register of Historic Places is relevant for DAHP 
concurrence. Please ensure that discussions of eligibility for other potential listings, including 
the Washington Heritage Register, are separate from National Register evaluations. This is 
intended to improve DAHP’s review time of the Historic Property Inventory forms in order to 
respond in the most expedient manner possible for FTA. 

 
 
Thank you for the opportunity to review and comment If you have any questions, please feel free to 
contact me. 
 
Sincerely, 
 

 
 
Dennis Wardlaw 
Transportation Archaeologist 



 

State of Washington • Department of Archaeology & Historic Preservation 

P.O. Box 48343 • Olympia, Washington  98504-8343 • (360) 586-3065 

www.dahp.wa.gov 

  

(360) 586-3085 
dennis.wardlaw@dahp.wa.gov 
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February 20, 2020 
Honorable Cecile Hansen 
Tribal Chair 
Duwamish Tribe 
4708 W Marginal Way SW 
Seattle, WA 98106 

Subject: Sound Transit West Seattle and Ballard Link Extensions Project, National 
Historic Preservation Act, Section 106 Area of Potential Effect and Archaeolgoical 
Survey and Inventory Plan SHPO Project Tracking Code 2019-02-01457 

Dear Chairwoman Hansen: 

I am writing this letter to the Duwamish Tribe on behalf of Sound Transit’s Tribal 
Relations Program and the West Seattle and Ballard Link Extensions Project (Project). 
As you are aware, in February of 2018 Sound Transit invited the Duwamish to be a 
participating party in the environmental review and Section 106 process for the Project 
(please see the attached Project engagement information). This letter is a continuation of 
the engagement on the project intitiated in 2018.  
 
This letter is to follow up in order to provide you with updated project specific 
information and includes: 

1) A definition of the Area of Potential Effects (APE) - (please see description below 
and documents included on the enclosed CD); and  
2) A Cultural Resources Survey and Inventory plan focused on archaeological 
investigation that outlines a phased approach for cultural resources investigation 
(included on enclosed CD).  

 
Definition of APE  
The Federal Transit Administration has define the APE consistent with 36 CFR 
800.16(d), the APE represents the area within which the undertaking may “directly or 
indirectly cause alternations in the character or use of historic properties, if such 
properties exist.” As shown in the enclosed APE Figure, the APE generally extends from 
the project elements (e.g., guideway, station locations, and construction staging areas) to 
the nearest tax parcel or a maximum of 200 feet where large tax parcels are adjacent to 
project elements One parcel is a standard APE extent for transportation projects, because 
indirect effects to historic properties typically do not extend beyond one parcel. The APE 
is larger in the following areas to account for potential visual effects: 

• Salmon Bay, where some Project alternatives include a high level fixed bridge, 
the APE extends a 0.25 mile from the center of the proposed high level bridges 
at 14th Ave NW and 15th Ave NW. It also extends to parcels on the southwest 
side of the Ballard Bridge (between 21st Ave W and the Shoreline, north of W 
Nickerson Street) and includes all of Fisherman’s Terminal. 

• SW Genesee Street between 26th Avenue SW and 30th Avenue SW, where one 
Project alternative includes high guideway height, the APE extends to two 
parcels to the north of SW Genesee Street. 
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University Place Councilmember 
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Everett Councilmember 
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Central Puget Sound Regional Transit Authority • Union Station 
401 S. Jackson St., Seattle, WA 98104-2826 • Reception: (206) 398-5000 • FAX: (206) 398-5499  
www.soundtransit.org 

• SODO, where some of the Project alternatives would reconstruct South Holgate Street and South Lander 
Street to cross over the existing and proposed light rail alignments, the APE extends one additional parcel 
from the guideway  

 
If there are any questions about this transmittal, or if you would like information on the project schedule, please 
contact me: 
Dezerae Hayes – Sound Transit’s Director of Tribal Relations by phone at: 253-509-3806 or via email at: 
Dezerae.hayes@soundtransit.org. You may also contact Alex Stevenson - Sound Transit’s Cultural Resource 
Manager by phone: 206-553-3655 or via email at: Alex.stevenson@soundtransit.org. 
 
Thank you in advance for your collaboration. 

Sincerely, 

Dezerae Hayes 
Director of Tribal Relations 

Enclosure: West Seattle and Ballard Link Extension Project Cultural Resource Suvey Plan - CD 
 
cc:  Alexander Stevenson, Sound Transit 

Erin Green, Sound Tranit 
Lauren Swift, Sound Transit 

 

mailto:Dezerae.hayes@soundtransit.org
mailto:Alex.stevenson@soundtransit.org
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February 20, 2020 
Tribal Chair 
Snohomish Tribe 
9792 Edmonds Way #267 
Edmonds, WA 98020 

Subject: Sound Transit West Seattle and Ballard Link Extensions Project, National 
Historic Preservation Act, Section 106 Area of Potential Effect and Archaeolgoical 
Survey and Inventory Plan SHPO Project Tracking Code 2019-02-01457 

Dear Tribal Chair:  

I am writing this letter to the Snohomish Tribe on behalf of Sound Transit’s Tribal 
Relations Program and the West Seattle and Ballard Link Extensions Project (Project). 
As you are aware, in February of 2018 Sound Transit invited the Duwamish to be a 
participating party in the environmental review and Section 106 process for the Project 
(please see the attached Project engagement information). This letter is a continuation of 
the engagement on the project intitiated in 2018.  
 
This letter is to follow up in order to provide you with updated project specific 
information and includes: 

1) A definition of the Area of Potential Effects (APE) - (please see description below 
and documents included on the enclosed CD); and  
2) A Cultural Resources Survey and Inventory plan focused on archaeological 
investigation that outlines a phased approach for cultural resources investigation 
(included on enclosed CD).  

 
Definition of APE  
The Federal Transit Administration has define the APE consistent with 36 CFR 
800.16(d), the APE represents the area within which the undertaking may “directly or 
indirectly cause alternations in the character or use of historic properties, if such 
properties exist.” As shown in the enclosed APE Figure, the APE generally extends from 
the project elements (e.g., guideway, station locations, and construction staging areas) to 
the nearest tax parcel or a maximum of 200 feet where large tax parcels are adjacent to 
project elements One parcel is a standard APE extent for transportation projects, because 
indirect effects to historic properties typically do not extend beyond one parcel. The APE 
is larger in the following areas to account for potential visual effects: 

• Salmon Bay, where some Project alternatives include a high level fixed bridge, 
the APE extends a 0.25 mile from the center of the proposed high level bridges 
at 14th Ave NW and 15th Ave NW. It also extends to parcels on the southwest 
side of the Ballard Bridge (between 21st Ave W and the Shoreline, north of W 
Nickerson Street) and includes all of Fisherman’s Terminal. 

• SW Genesee Street between 26th Avenue SW and 30th Avenue SW, where one 
Project alternative includes high guideway height, the APE extends to two 
parcels to the north of SW Genesee Street. 
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• SODO, where some of the Project alternatives would reconstruct South Holgate Street and South Lander 
Street to cross over the existing and proposed light rail alignments, the APE extends one additional parcel 
from the guideway  

 
If there are any questions about this transmittal, or if you would like information on the project schedule, please 
contact me: 
Dezerae Hayes – Sound Transit’s Director of Tribal Relations by phone at: 253-509-3806 or via email at: 
Dezerae.hayes@soundtransit.org. You may also contact Alex Stevenson - Sound Transit’s Cultural Resource 
Manager by phone: 206-553-3655 or via email at: Alex.stevenson@soundtransit.org. 
 
Thank you in advance for your collaboration. 

Sincerely, 

Dezerae Hayes 
Director of Tribal Relations 

Enclosure: West Seattle and Ballard Link Extension Project Cultural Resource Suvey Plan - CD 
 
cc:  Alexander Stevenson, Sound Transit 

Erin Green, Sound Tranit 
Lauren Swift, Sound Transit 
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February 25, 2020 

 
Ms. Linda Gehrke 
Regional Administrator 
Federal Transit Administration 
915 Second Avenue 
Suite 3142 
Seattle, WA. 98174-1002 
 
In future correspondence please refer to: 
Project Tracking Code:        2019-02-01457 
Property: King County_ West Seattle to Ballard Light Rail Extension 
Re:          APE Concur 
 
Dear Ms. Gehrke: 
 
Thank you for contacting the State Historic Preservation Officer (SHPO) and Department of 
Archaeology and Historic Preservation (DAHP) regarding the above referenced project.  In 
response, we have reviewed your description and map of the area of potential effect (APE).   
 
We concur with your definition of the APE.  We have also reviewed your methodology for the 
archaeological inventory. At this time we have no comments on the archaeological inventory 
methodology. However, DAHP is requesting that FTA provide the methodology for the built 
environment inventory efforts as well as a discussion on how these inventory efforts articulate to the 
phased approach of this project. Also, please provide any correspondence or comments from 
concerned tribes and/or other parties that you receive as you consult under the requirements of 36 
CFR 800.4(a)(4). 
 
These comments are based on the information available at the time of this review and on behalf of 
the SHPO in conformance with Section 106 of the National Historic Preservation Act and its 
implementing regulations 36 CFR 800. Should additional information about the project become 
available, our assessment may be revised.  
 
Thank you for the opportunity to review and comment. Please ensure that the DAHP Project Number 
(a.k.a. Project Tracking Code) is shared with any hired cultural resource consultants and is attached 
to any communications or submitted reports. If you have any questions, please feel free to contact 
me. 
 
Sincerely, 
 

 
 
Dennis Wardlaw 
Transportation Archaeologist 
(360) 586-3085 
dennis.wardlaw@dahp.wa.gov 



From: Assam, Mark (FTA)
To: Wardlaw, Dennis (DAHP)
Cc: Witmer, John; Changhchien, Amy; Costanza, Ann; Barbara Bundy; Swift, Lauren; Green, Erin; Stevenson, Alex
Subject: RE: King County_ West Seattle To Ballard Light Rail Extension_ APE Concur (2019-02-01457)
Date: Tuesday, April 21, 2020 4:38:38 PM
Attachments: WSBLE 106 Built Environment Inventory 20200408.pdf

CAUTION: This email originated from a contact outside Sound Transit. Remember, do not
click any links or open any attachments unless you recognize the sender and know the
content is safe. Report any suspicious email by clicking the “fish” button in Outlook. Thank
you! ST Information Security

Hi Dennis,
 
As you requested in your February 25, 2020 letter, attached is the Built Environment Inventory Plan
for the West Seattle and Ballard Link Extensions Project for Sound Transit (Project Tracking Code:
2019-02-01457).  Please let me know if you have comments or questions.
 
Thanks,
 
____________________________________________________________
Mark A. Assam, AICP
U.S. Department of Transportation
Federal Transit Administration, Region X
915 2nd Avenue, Suite 3142 | Seattle, WA 98174-1002
(206) 220-4465 | mark.assam@dot.gov | www.transit.dot.gov
 
 

From: Wardlaw, Dennis (DAHP) [mailto:dennis.wardlaw@dahp.wa.gov] 
Sent: Tuesday, February 25, 2020 3:53 PM
To: Assam, Mark (FTA) <Mark.Assam@dot.gov>
Cc: Laura Murphy (laura.murphy@muckleshoot.nsn.us) <laura.murphy@muckleshoot.nsn.us>;
Steven Mullen-Moses <steve@snoqualmietribe.us>; Richard Young (ryoung@tulaliptribes-nsn.gov)
<ryoung@tulaliptribes-nsn.gov>; 'Kerry Lyste' (klyste@stillaguamish.com)
<klyste@stillaguamish.com>; johnson@yakama.com; kate@yakama.com; Gehrke, Linda (FTA)
<Linda.Gehrke@dot.gov>; Stevenson, Alex <alex.stevenson@soundtransit.org>; Dennis Lewarch
(dlewarch@Suquamish.nsn.us) <dlewarch@Suquamish.nsn.us>; Borth, Holly (DAHP)
<holly.borth@dahp.wa.gov>
Subject: King County_ West Seattle To Ballard Light Rail Extension_ APE Concur (2019-02-01457)
 
Hi Mark,
 
Good afternoon. Attached please find our letter for the project referenced in the subject line. Please
let me know if you have any questions.
 
Regards,
Dennis 
 

mailto:Mark.Assam@dot.gov
mailto:dennis.wardlaw@dahp.wa.gov
mailto:John.Witmer@dot.gov
mailto:Amy.Changchien@dot.gov
mailto:acostanza@anchorqea.com
mailto:bbundy@anchorqea.com
mailto:lauren.swift@soundtransit.org
mailto:erin.green@soundtransit.org
mailto:alex.stevenson@soundtransit.org
mailto:mark.assam@dot.gov
https://nam03.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.transit.dot.gov%2F&data=01%7C01%7Cerin.green%40soundtransit.org%7C3dec665d2dee4fc75e6408d7e64d0de4%7Cca24b0afd8fb4e629ead8b37062261d0%7C1&sdata=pz4DWX6oH6Vt0wW4YvBash7dt2nqocjo4KjP1W2yyg0%3D&reserved=0
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Acronyms and Abbreviations 
 
APE  Area of Potential Effects 
DAHP  Department of Archaeology and Historic Preservation 
EIS  Environmental Impact Statement 
FTA  Federal Transit Administration 
HPI  Historic Property Inventory 
NEPA  National Environmental Policy Act 
NRHP  National Register of Historic Places 
WSBLE West Seattle and Ballard Link Extensions 
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1 INTRODUCTION 


1.1 Overview 
Sound Transit is implementing a Built Environment Resources Inventory Plan (Plan) for the 
West Seattle and Ballard Link Extensions (WSBLE) project. The WSBLE project will expand 
light rail service in the metropolitan Seattle area of King County, Washington. Sound Transit 
completed a three-level alternatives screening process for the project as part of the local 
planning process in 2018. The Federal Transit Administration (FTA) issued a Notice of Intent to 
Prepare an Environmental Impact Statement (EIS) on February 12, 2019. In coordination with 
FTA, the Sound Transit Board identified alternatives to study in the Draft EIS in May and 
October 2019. The project involves federal funding and permits; therefore, it is required to 
satisfy requirements established under the National Environmental Policy Act (NEPA) (United 
States Code Title 42, Chapters 4321 through 4347 [42 U.S.C. 4321-4347]) and Section 106 of 
the National Historic Preservation Act of 1966, as amended (16 U.S.C. 470 et seq.). The 
alternatives to be studied in the Draft EIS are shown on Figure 1-1. 
 
Section 106 of the National Historic Preservation Act, as amended, requires federal agencies to 
consider the effects of their undertakings on historic properties (precontact or historical-period 
archaeological sites, districts, buildings, structures, objects or landscapes that are listed in or 
eligible for listing in the National Register of Historic Places [NRHP]). This document provides 
an initial framework for how built environment resources will be identified and evaluated for 
NRHP eligibility. Following the identification and evaluation of historic properties, FTA will 
evaluate the project’s effects on NRHP-eligible properties. These analyses will be documented 
in a Historic and Archaeological Resources Technical Report that meets Section 106 and NEPA 
requirements. 
  
This Plan will be implemented according to guidelines established in the Secretary of the 
Interior’s Standards and Guidelines for Archeology and Historic Preservation (48 Federal 
Register 44716-42) under the supervision of archaeologists and historians whose professional 
qualifications meet those standards. 
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Figure 1-1 West Seattle and Ballard Link Extensions
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2 BUILT ENVIRONMENT INVENTORY  
This plan describes the built environment inventory methods proposed for the WSBLE project. 
The WSBLE project is generally broken into four phases: 


• Phase 1 – Draft EIS 


• Phase 2 – Final EIS 


• Phase 3 – Final Design 


• Phase 4 – Construction 


All built environment inventory is anticipated to occur within Phase 1. Depending on access to 
properties and information available, some inventory may need to occur during Phase 2. It is not 
anticipated that inventory would need to occur beyond Phase 2 unless the project is modified 
after publication of the Final EIS. 


2.1 Built Environment Inventory Approach 
To identify historic resources that are potentially eligible for listing in the NRHP, the survey 
process will include preparation of Historic Property Inventory (HPI) forms for all properties 
within the area of potential effects (APE) that meet the NRHP criterion of being 50 years or 
older. This analysis assumes 2030 as the year of action because it is expected that any 
potential direct impacts will have occurred by that point in construction. Based on this, the 
inventory will consider all properties within the APE that were built in 1980 or earlier.  


To identify known historic properties and/or designated landmarks within the APE, information 
will be collected on the developmental history of the area, the historic districts, and the individual 
buildings, using the following sources: 


• Federal, state, and local lists and nomination forms of identified historic properties, 
including the NRHP, the Washington Heritage Register, online register lists for the King 
County Historic Preservation Program and the City of Seattle, and local landmark or 
historic designations  


• Various sources and databases, including those maintained by the Department of 
Archaeology and Historic Preservation (DAHP) and the City of Seattle regarding existing 
historic resources in the APE, including historical maps, photographs, and local histories  


• Fire insurance maps, historical maps and photographs, and oral histories, including 
those on record with the University of Washington and public libraries  


• Mapping of buildings, structures, objects, and districts in the APE by construction date 
from city directories, building permit files, and County tax assessor records 
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The inventory will consider information for any properties that have been previously recorded in 
the DAHP historic property inventory database (WISAARD). In general, previous determinations 
by others can be the basis for a determination of eligibility, but federal agencies may make their 
own assessments regarding eligibility for the NRHP, and they may also augment existing 
information by others. 


To identify potential historic properties not yet identified, an extensive field survey will be 
undertaken. The survey will involve examining and photographing buildings and structures in 
the APE that were determined to have been built in or before 1980. Properties that were 
surveyed and inventoried over 5 years ago will be photographed, and the HPI entries will be 
updated and included in the survey. The following steps will be taken to identify, evaluate, and 
record historic resources: 


• Construction dates will be established using data from the King County Tax Assessor    


• A parcel-by-parcel pedestrian survey of properties located in the APE and built in or 
before 1980 will be conducted by architectural historians meeting the Secretary of 
Interior’s Qualifications 


• Each resource will be visually evaluated, photographed from the public right of way, and 
noted for its significant visual characteristics. When properties are inaccessible, Sound 
Transit will request right of entry  


• Archival research will be conducted by consulting the following sources and repositories, 
as appropriate:   


o Baist Real Estate Atlas of Seattle 


o Historic Aerial Photographs (historicaerials.com) 


o King County Department of Assessments 


o Kroll Atlas Maps 


o Museum of History and Industry Photograph Archive 


o Pacific Coast Architecture Database (PCAD) 


o Polk’s Seattle City Directories 


o Sanborn Fire Insurance Maps 


o Seattle Times Archives 


o Seattle Department of Construction and Inspections Side Sewer Cards 


o Seattle Historical Sites (Department of Neighborhoods) 


o Seattle Municipal Archives Photograph Database 


o Seattle Historical Sites (Department of Neighborhoods) 
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o Seattle Public Library 


o U.S. Federal Census Records (ancestry.com) 


o U.S. Geological Survey Topographical Maps 


An HPI form will prepared for each resource using information on the physical description of 
each resource collected in the field. A Statement of Significance for each resource will prepared 
based on historic research of the history of the project area and neighborhoods. As described in 
the following section, senior historians will complete the identification of historic properties by 
evaluating the surveyed properties in the APE in accordance with NRHP evaluation criteria and 
will make recommendations for eligibility for listing in the NRHP on each property surveyed. 


Sound Transit and FTA will maintain ongoing coordination with DAHP and provide additional 
information as needed, such as project tours and photos.  


2.2 National Register Eligibility 
Evaluation methods outlined in 36 CFR 800(c)(1) will be used to apply NRHP eligibility criteria to 
identified historic resources. To be considered a “historic property” (eligible for listing in the 
NRHP), a property must be at least 50 years of age (or be exceptionally important) and meet 
one or more of the National Park Service’s criteria for evaluation (36 CFR 60.4), listed below. 
The quality of significance in American history, architecture, archaeology, engineering, and 
culture is present in districts, sites, buildings, structures, and objects that possess integrity of 
location, design, setting, materials, workmanship, feeling, or association, and: 


• that are associated with events that have made a significant contribution to the broad 
patterns of our history (Criterion A); or  


• that are associated with the lives of persons significant in our past (Criterion B); or 


• that embody the distinctive characteristics of a type, period, or method of construction, or 
that represent the work of a master, or that possess high artistic values, or that represent 
a significant and distinguishable entity whose components may lack individual distinction 
(Criterion C); or  


• that have yielded or may be likely to yield, information important in prehistory or history 
(Criterion D). 


Prior to FTA making an eligibility determination, FTA and Sound Transit will send the eligibility 
recommendations to DAHP for informal review and comment. Following the informal 
coordination, FTA will make a determination of NRHP eligibility for each property. Sound Transit 
and FTA will then submit inventory forms to DAHP with a request for concurrence with FTA’s 
determinations on NRHP eligibility.  


2.3 Reporting 
Data collected will be incorporated into the Historic and Archaeological Resources Technical 
Report prepared as an appendix to the Draft EIS. Any data collected as part of Phase 2, Final 
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EIS, will be incorporated into the Historic and Archaeological Resources Technical Report 
prepared as an appendix to the Final EIS. In addition, and in accordance with 36 CFR 800.5, 
the data will inform FTA’s finding of effect for the Project.  


3 REFERENCES 
Sound Transit. 2019. West Seattle and Ballard Link Extensions Environmental Methodology 
Report
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Dennis Wardlaw, M.A.
Transportation Archaeologist
Dept. of Archaeology and Historic Preservation
1110 Capitol Way South, Suite 30
Olympia, WA 98501
Voice: 360-586-3085
Cell: 360-485-5014
 

P please consider the environment before printing this email
 



From: Wardlaw, Dennis (DAHP)
To: Assam, Mark (FTA)
Cc: Witmer, John; Changhchien, Amy; Costanza, Ann; Barbara Bundy; Swift, Lauren; Green, Erin; Stevenson, Alex
Subject: RE: King County_ West Seattle To Ballard Light Rail Extension_ APE Concur (2019-02-01457)
Date: Thursday, April 23, 2020 6:33:00 AM

CAUTION: This email originated from a contact outside Sound Transit. Remember, do not
click any links or open any attachments unless you recognize the sender and know the
content is safe. Report any suspicious email by clicking the “fish” button in Outlook. Thank
you! ST Information Security

Hi Mark,
 
Thanks for sending this over. The BEU has reviewed the Inventory Plan and are in agreement with
built environment methodology.
 
Regards,
Dennis
 

From: Assam, Mark (FTA) <Mark.Assam@dot.gov> 
Sent: Tuesday, April 21, 2020 4:38 PM
To: Wardlaw, Dennis (DAHP) <dennis.wardlaw@dahp.wa.gov>
Cc: Witmer, John (FTA) <John.Witmer@dot.gov>; Changchien, Amy (FTA)
<Amy.Changchien@dot.gov>; Ann Costanza <acostanza@anchorqea.com>; Barbara Bundy
<bbundy@anchorqea.com>; Swift, Lauren <lauren.swift@soundtransit.org>; Green, Erin
<erin.green@soundtransit.org>; Stevenson, Alex <alex.stevenson@soundtransit.org>
Subject: RE: King County_ West Seattle To Ballard Light Rail Extension_ APE Concur (2019-02-01457)
 
Hi Dennis,
 
As you requested in your February 25, 2020 letter, attached is the Built Environment Inventory Plan
for the West Seattle and Ballard Link Extensions Project for Sound Transit (Project Tracking Code:
2019-02-01457).  Please let me know if you have comments or questions.
 
Thanks,
 
____________________________________________________________
Mark A. Assam, AICP
U.S. Department of Transportation
Federal Transit Administration, Region X
915 2nd Avenue, Suite 3142 | Seattle, WA 98174-1002
(206) 220-4465 | mark.assam@dot.gov | www.transit.dot.gov
 
 

From: Wardlaw, Dennis (DAHP) [mailto:dennis.wardlaw@dahp.wa.gov] 
Sent: Tuesday, February 25, 2020 3:53 PM
To: Assam, Mark (FTA) <Mark.Assam@dot.gov>
Cc: Laura Murphy (laura.murphy@muckleshoot.nsn.us) <laura.murphy@muckleshoot.nsn.us>;
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Steven Mullen-Moses <steve@snoqualmietribe.us>; Richard Young (ryoung@tulaliptribes-nsn.gov)
<ryoung@tulaliptribes-nsn.gov>; 'Kerry Lyste' (klyste@stillaguamish.com)
<klyste@stillaguamish.com>; johnson@yakama.com; kate@yakama.com; Gehrke, Linda (FTA)
<Linda.Gehrke@dot.gov>; Stevenson, Alex <alex.stevenson@soundtransit.org>; Dennis Lewarch
(dlewarch@Suquamish.nsn.us) <dlewarch@Suquamish.nsn.us>; Borth, Holly (DAHP)
<holly.borth@dahp.wa.gov>
Subject: King County_ West Seattle To Ballard Light Rail Extension_ APE Concur (2019-02-01457)
 
Hi Mark,
 
Good afternoon. Attached please find our letter for the project referenced in the subject line. Please
let me know if you have any questions.
 
Regards,
Dennis 
 
Dennis Wardlaw, M.A.
Transportation Archaeologist
Dept. of Archaeology and Historic Preservation
1110 Capitol Way South, Suite 30
Olympia, WA 98501
Voice: 360-586-3085
Cell: 360-485-5014
 

P please consider the environment before printing this email
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From: Assam, Mark (FTA)
To: Wardlaw, Dennis (DAHP)
Cc: Swift, Lauren; Green, Erin; Stevenson, Alex; Witmer, John; Changhchien, Amy; Costanza, Ann; Barbara Bundy
Subject: Sound Transit - West Seattle and Ballard Link Extensions Project - HPI Forms Review
Date: Tuesday, April 21, 2020 4:45:57 PM
Attachments: DAHP Review Matrix_Batches 1, 2, 3_April 2020.xlsx

WSBLE HPI Maps_2020_04_09RS.PDF

CAUTION: This email originated from a contact outside Sound Transit. Remember, do not
click any links or open any attachments unless you recognize the sender and know the
content is safe. Report any suspicious email by clicking the “fish” button in Outlook. Thank
you! ST Information Security

Hi Dennis,
 
As part of our continuing efforts to coordinate closely with your office on the West Seattle and
Ballard Link Extensions Project (SHPO Project Tracking Code: 2019-02-01457), Sound Transit has
uploaded 376 historic property inventory (HPI) forms for properties within the Area of Potential
Effects (APE) using Sound Transit’s FTP site (see access instructions below).  These forms were
submitted in the following three files/batches:
 

1.       WSBLE HPIs Batch 1 Updated 20200402RS (Ballard)
2.       WSBLE HPIs Batch 2 Updated 20200402RS (Interbay)
3.       WSBLE HPIs Batch 3 Updated 20200402RS (Lower Queen Anne)

 
The files can be accessed at the link below using the username and password shown below:

Link: ftp://ftp.soundtransit.org/temporary_holding/WSBLE%20HPI/
Username: TempHold
Password: TempHold

 
As we discussed during our teleconference on March 13, 2020, I am attaching an Excel file for your
use in reviewing and commenting on the HPI forms, as well as a map set showing the location of
each historic property within the geographic “HPI batches” throughout the entire project corridor.
 
We request that you review the forms and comment on: (1) the level of documentation; and (2) the
recommended determinations of eligibility. FTA will formally determine eligibility and effect for all
historic properties within the APE later in the Section 106 process. The current coordination is
intended to make sure that the documentation is consistent with your expectations.
 
Thank you for your assistance.
 
____________________________________________________________
Mark A. Assam, AICP
U.S. Department of Transportation
Federal Transit Administration, Region X
915 2nd Avenue, Suite 3142 | Seattle, WA 98174-1002
(206) 220-4465 | mark.assam@dot.gov | www.transit.dot.gov
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Sheet1

		Neighborhood/ Batch		WSBLE ID #  		WISAARD Property #		Built Date 		Property Name 		Address 		NRHP Eligibility Recommendation 		Notes		DAHP Comments

		Ballard ( Batch 1)		8		719583		1972		INDUSTRIAL BUILDING 		4424 SHILSHOLE AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		10		90524		1959		LYLE BRANCHFLOWER CO. PLANT		4507 SHILSHOLE AVE NW		Evaluation in Progress		HPI will be submitted for review upon completion

		Ballard ( Batch 1)		463		336667		1900		RESIDENCE 		1502 NW 57TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		465		719585		1972		COMMERCIAL BUILDING		5601 15TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		468		719587		1970		COMMERCIAL BUILDING		5315 15TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		469		719590		1971		RESTAURANT		5305 15TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		471		337642		1903		COMMERCIAL BUILDING		5201 15TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		472		719333		1969		CAR WASH		1505 NW 52ND ST		Not Eligible		N/A

		Ballard ( Batch 1)		474		342507		1936		RECOR SALES 7 SERVICE, INC. DEALERSHIP		5011 15TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		475		719334		1970		STORAGE SHED		1502 NW 50TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		476		719335		1956		CAR DEALERSHIP		1510 NW 50TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		477		719595		1973		CAR DEALERSHIP		1521 NW 50TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		478		719597		1927		COMMERCIAL BUILDING		4901 15TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		479		337643		1926		WAREHOUSE		1520 NW LEARY WAY		Not Eligible		N/A

		Ballard ( Batch 1)		482		344402		1927		RESTAURANT		1510 NW LEARY WAY		Eligible		N/A

		Ballard ( Batch 1)		483		337689		1925		COMMERCIAL BUILDING		1514 NW LEARY WAY		Not Eligible		N/A

		Ballard ( Batch 1)		486		339994		1904		RESIDENCE		1510 NW BALLARD WAY		Eligible		N/A

		Ballard ( Batch 1)		487		719342		1961		WAREHOUSE		1520 NW BALLARD WAY		Not Eligible		N/A

		Ballard ( Batch 1)		488		719343		1974		WAREHOUSE		1521 NW BALLARD WAY		Not Eligible		N/A

		Ballard ( Batch 1)		489a		341923		1964		WAREHOUSE		1515 NW BALLARD WAY		Not Eligible		N/A

		Ballard ( Batch 1)		489b		720783		1958		WAREHOUSE		1514 NW 46TH STREET		Not Eligible		N/A

		Ballard ( Batch 1)		490		719344		1955		INDUSTRIAL BUILDING		1510 NW 46TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		491		46322		1904		BREKKE STEEL CO.		1526 NW 46TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		496		441302		1905		RESIDENCE		5713 14TH AVE NW		Eligible		N/A

		Ballard ( Batch 1)		497		401178		1908		RESIDENCE		5711 14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		498		340837		1946		APARTMENT BUILDING		5717 14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		501		657521		1946		RESIDENCE		1402 NW 57TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		502		346153		1945		DUPLEX		1153 NW 58TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		503		45393		1918		RESIDENCE		5712 14TH AVE NW		Previously Determined Not Eligible - confirmed		N/A

		Ballard ( Batch 1)		504		333632		1957		APARTMENT COMPLEX		5700 14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		505		387114		1900		DUPLEX		5614 14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		506		636917		1922		RESIDENCE		5610 14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		507		719347		1928		RESIDENCE		5612 14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		508		338651		1951		OFFICE COMPLEX		5600 14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		509		338101		1900		RESIDENCE		5606 14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		510		342468		1966		SUPERMARKET		1400 NW 56TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		512		719603		1955		COMMERCIAL BANK		5602 15TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		515		342508		1933		COMMERCIAL BUILDING		5500 14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		521		719350		1965		AUTOMOBILE GARAGE		1440 NW 53RD ST		Not Eligible		N/A

		Ballard ( Batch 1)		522		341994		1957		RETAIL STORE		1446 NW 53RD ST		Not Eligible		N/A

		Ballard ( Batch 1)		525a		719351		1926		INDUSTRIAL COMPLEX		1144 NW 53RD ST		Not Eligible		N/A

		Ballard ( Batch 1)		525b		720872		1968		INDUSTRIAL COMPLEX		1144 NW 53RD ST		Not Eligible		Due to WISAARD update issues, the HPI shows the wrong location. Will re-attempt prior to DEIS publication.

		Ballard ( Batch 1)		526		719353		1949		INDUSTRIAL WAREHOUSE		5210 14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		528		719612		1951		COMMERCIAL BUILDING		5220 15TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		529		49120		1952		BARDAHL MANUFACTURING CO. OFFICE		1400 NW 52ND ST		Eligible		N/A

		Ballard ( Batch 1)		530		342155		1958		RETAIL WAREHOUSE		1440 NW 52ND ST		Not Eligible		N/A

		Ballard ( Batch 1)		531		719613		1976		COMMERCIAL BUILDING		5100 15TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		532		334187		1957		APARTMENT BUILDING		1441 NW 52ND ST		Not Eligible		N/A

		Ballard ( Batch 1)		533		342694		1961, 77		INDUSTRIAL WAREHOUSE		1415 NW 52ND ST		Not Eligible		N/A

		Ballard ( Batch 1)		536		342705		1963		INDUSTRIAL BUILDING		5118 14TH AVE NW		Eligible		N/A

		Ballard ( Batch 1)		539		719356		1979		INDUSTRIAL BUILDING		5010 14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		540a		334242		1910		APARTMENTS		5000 14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		540b		720820		1910		DUPLEX		5002 [5004] 14TH  AVE NW		Not Eligible		Due to WISAARD update issues, the HPI shows the wrong location. Will re-attempt prior to DEIS publication.

		Ballard ( Batch 1)		540c		720821		1910		TRIPLEX		1152 NW 50TH  ST		Not Eligible		N/A

		Ballard ( Batch 1)		544		337196		1900		WAREHOUSE		5007 14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		546		341212		1955		COMMERCIAL BUILDING		5000 15TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		548		719357		1971		COMMERCIAL BUILDING 		1437 NW 50TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		549a		719359		1923		WAREHOUSE COMPLEX		1400 NW 49TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		549b		720825		1965		WAREHOUSE COMPLEX		1410 NW 49TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		549c		720826		1968		WAREHOUSE COMPLEX		1404 NW 49TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		550		719360		1947, 1975		MAMCO MANUFACTURING COMPANY PLANT BUILDING		1411 NW 50TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		554		341952		1979		WAREHOUSE		4912 14TH AVE NW		Not Eligible		Due to WISAARD update issues, the HPI shows the wrong location. Will re-attempt prior to DEIS publication

		Ballard ( Batch 1)		555		719619		1910		WAREHOUSE COMPLEX		4818 14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		556		719361		1970		OFFICE BUILDING		1148 NW LEARY WAY		Eligible		N/A

		Ballard ( Batch 1)		557		343982		1962		INDUSTRIAL BUILDING		4810 15TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		558a		719362		1979		SERVICE GARAGE		1450 NW LEARY WAY		Not Eligible		N/A

		Ballard ( Batch 1)		558b		720834		1970		SERVICE GARAGE		1450 NW LEARY WAY		Not Eligible		N/A

		Ballard ( Batch 1)		562		343000		1951, 1984		AUTO SERVICE		1440 NW LEARY WAY		Not Eligible		N/A

		Ballard ( Batch 1)		563		719363		1975		COMMERCIAL BUILDING		1401 NW LEARY WAY		Not Eligible		N/A

		Ballard ( Batch 1)		567a		333216		1948		WAREHOUSE COMPLEX		4616 14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		567b		720876		1970		WAREHOUSE COMPLEX		4616 14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		568		337172		1917		COMMERCIAL COMPLEX		4602 14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		569		48101		1940		MIKE'S TAVERN & CHILI PARLOR		1447 NW BALLARD WAY		Eligible		N/A

		Ballard ( Batch 1)		575a		337311		1941		NORTHWEST BOLT & NUT COMPANY		1155 NW 46TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		575b		720870		1942		NORTHWEST BOLT & NUT COMPANY		1155 NW 46TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		576a		90519		1936		NORTHWEST BOLT & NUT COMPANY		4502 14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		576b		720877		1936		NORTHWEST BOLT & NUT COMPANY		4504 14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		576c		720878		1936		NORTHWEST BOLT & NUT COMPANY		1150 NW 45TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		576d		720879		1936		NORTHWEST BOLT & NUT COMPANY		1140 NW 45TH  ST		Not Eligible		N/A

		Ballard ( Batch 1)		577		90522		1900		RESIDENCE		1513 NW 46TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		578		719366		1979		WAREHOUSE		4451 14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		1290		342931		1935		COMMERCIAL BUILDING		4315 11TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		1291		TBD		1940		BALLARD MILL & MARINA		4733 SHILSHOLE AVE NW		Evaluation in Progress		HPI will be submitted for review upon completion

		Ballard ( Batch 1)		1466		342977		1947		COMMERCIAL BUILDING		4904 17TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		1472		342294		1964		COMMERCIAL BUILDING		1500 NW LEARY WAY		Not Eligible		N/A

		Ballard ( Batch 1)		1473		336614		1940		COMMERCIAL BUILDING		1528 NW LEARY WAY		Not Eligible		N/A

		Ballard ( Batch 1)		1477		342974		1946		SERVICE STATION		1531 NW LEARY WAY		Not Eligible		N/A

		Ballard ( Batch 1)		1515		344231		1969		RESTAURANT 		1140 NW MARKET ST		Not Eligible		N/A

		Ballard ( Batch 1)		1516		719370		1973		SERVICE STATION		1145 NW MARKET ST		Not Eligible		N/A

		Ballard ( Batch 1)		1519		289068		1902		RESIDENCE		1432 NW 53RD ST		Not Eligible		N/A

		Ballard ( Batch 1)		1520		719371		1971		WAREHOUSE		1436 NW 53RD ST		Not Eligible		N/A

		Ballard ( Batch 1)		1521		719386		1973		LAST RESORT FIRE STATION		1433 NW 51ST ST		Not Eligible		N/A

		Ballard ( Batch 1)		1522		340077		1907		RESIDENCE		1429 NW 51ST ST		Not Eligible		N/A

		Ballard ( Batch 1)		1524		719387		1971		WAREHOUSE		1417 NW 51ST ST		Not Eligible		N/A

		Ballard ( Batch 1)		1525		719388		1976		WAREHOUSE		1411 NW 51ST ST		Not Eligible		N/A

		Ballard ( Batch 1)		1527		387087		1902		DUPLEX		1408 NW 50TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		1528		388726		1909		RESIDENCE		1412 NW 50TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		1529		656855		1913		RESIDENCE		1418 NW 50TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		1536		719390		1950		WAREHOUSE		1421 NW 49TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		1537		342178		1918		BALLARD SUBSTATION		1415 NW 49TH ST		Eligible		N/A

		Ballard ( Batch 1)		1539		43813		1954		LEARY SUBSTATION		1414 NW LEARY WAY		Eligible		N/A

		Ballard ( Batch 1)		1540		719391		1960		INDUSTRIAL BUILDING		1426 NW LEARY WAY		Not Eligible		N/A

		Ballard ( Batch 1)		1551		333236		1960		WAREHOUSE		1110 NW 46TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		1554		719625		1900		EDITH MACEFIELD HOUSE		1438 NW 46TH ST		Eligible		N/A

		Ballard ( Batch 1)		1555		90521		1910		INDUSTRIAL BUILDING		1132 NW 45TH ST		Eligible		N/A

		Ballard ( Batch 1)		1556a		339914		1932		WAREHOUSE COMPLEX		1115 NW 46TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		1556b		720936		1932		WAREHOUSE COMPLEX		1115 NW 46TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		1556c		720937		1930		WAREHOUSE COMPLEX		1115 NW 46TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		1556d		720939		1951		WAREHOUSE COMPLEX		1115 NW 46TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		1556e		720940		1969		WAREHOUSE COMPLEX		1115 NW 46TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		2071		TBD		1973		FERGUSON TERMINAL 		4205 9TH AVE NW		Evaluation in Progress		HPI will be submitted for review upon completion

		Ballard ( Batch 1)		2075		342280		1978		WAREHOUSE		4300 11TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		2173		720665		1978		WAREHOUSE		1535 NW BALLARD WAY		Not Eligible		N/A

		Ballard ( Batch 1)		2176		720671		1900		HOUSE		1409 NW 58TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		2178		720674		1928		RESIDENCE		5610 ½  14TH AVE NW		Not Eligible		N/A

		Ballard ( Batch 1)		2183		388861		1945		TRIPLEX		1145 NW 56TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		2190a		293916		1910		DUPLEX		1409 NW 54TH ST		Not Eligible 		N/A

		Ballard ( Batch 1)		2190b		720668		1900		RESIDENCE		1405 NW 54TH ST		Not Eligible		N/A

		Ballard ( Batch 1)		N/A		42541		1917		BALLARD BRIDGE		Spanning Ship Canal		NRHP Listed 		N/A

		Interbay (Batch 2)		TBD		TBD		N/A		BNSF  PROPERTY		N/A		Evaluation in Progress		HPI will be submitted for review upon completion

		Interbay (Batch 2)		392		38484		1936		TRIPLE XXX RESTAURANT		544 ELLIOTT AVE W		Previously Determined Not Eligible - confirmed		N/A

		Interbay (Batch 2)		394		720174		1950		RESIDENCE 		500 W REPUBLICAN ST		Not Eligible		N/A

		Interbay (Batch 2)		425		342959		1959		SERVICE STATION		444 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		442		43706		1952		TELEPHONE COMPANY GARAGE		1403 W HOWE ST		Not Eligible		N/A

		Interbay (Batch 2)

		Interbay (Batch 2)		581		720164		1971		76 STATION		1517 W DRAVUS ST		Not Eligible		N/A

		Interbay (Batch 2)		582		377990		1901		 RESIDENCE		3048 16TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		583		720172		1974		COMMERCIAL BUILDING		3040 16TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		593		720072		1970		COMMERCIAL BUILDING		3216 16TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		594		720073		1973		COMMERCIAL BUILDING (SEATTLE FILM INSTITUTE)		3210 16TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		595		38468		1935		OFFICE BUILDING		3206 16TH AVE W		Previously Determined Not Eligible - confirmed		N/A

		Interbay (Batch 2)		598		720175		1961		EVERETT STEEL		3434 16TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		602		340838		1961		APARTMENT		3627 14TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		604		720074		1919		COMMERCIAL BUILDING		3456 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		605		720075		1913		RESIDENCE		3450 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		606		406154		1914		RESIDENCE		3448 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		607		38464		1911		 RESIDENCE		3440 15TH AVE W		Previously Determined Not Eligible - confirmed		N/A

		Interbay (Batch 2)		609		444873		1914		RESIDENCE 		3418 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		610		38505		1914		RESIDENCE		3416 15TH AVE W		Previously Determined Not Eligible - confirmed		N/A

		Interbay (Batch 2)		613		335906		1963		INTERBAY TERRACE APARTMENTS		3250 15TH AVE W		Not Eligible		Note that the building is identical to 3240 15th Ave W - photos are distinct.

		Interbay (Batch 2)		614		720076		1964		INTERBAY TERRACE APARTMENTS		3240 15TH AVE W		Not Eligible		Note that the building is identical to 3250 15th Ave W - photos are distinct.

		Interbay (Batch 2)		615		334677		1967		APARTMENT BLDG 		3238 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		617		720077		1912		TRIPLEX		3226 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		621		341258		1926		COMMERCIAL BUILDING		3208 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		622		336820		1921		COMMERCIAL BUILDING		3200, 3202, 3204 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		623		720081		1975		COMMERCIAL BUILDING 		3050 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		624		720178		1980		SALMON BAY PHYSICAL THERAPY		3054 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		625		720082		1906		RESIDENCE		3042 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		626		452585		1919		RESIDENCE		3036 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		628		335820		1963		BARRETT WEST 		2850 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		629		720083		1970		ALEXANDRA APTS		2834 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		630		720181		1969		INTERBAY 21 APARTMENTS		2820 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		632		720183		1980		MINI MAX STORAGE		2656 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		633		337716		1915		A-1 SELF STORAGE 		2648 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		634		341577		1945		SOUND VIEW WINDOW & DOORS 		2626 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		636a		339164		1921		COMMERCIAL BUILDING 		2600 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		636b		38473		1915		RESIDENCE		2600 15TH AVE W		Previously Determined Not Eligible - confirmed		N/A

		Interbay (Batch 2)		638		344201		1961		COMMERCIAL BUILDING 		3837 13TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		647		342781		1945		READ PRODUCTS INC BUILDING		3615 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		648		720084		1948		COMMERCIAL BUILDING		3635 THORNDYKE AVE W		Not Eligible		N/A

		Interbay (Batch 2)		649		342180		1957		ABRA AUTO BODY & GLASS		3443 THORNDYKE AVE W		Not Eligible		N/A

		Interbay (Batch 2)		651		720085		1946		OFFICE AND AUTOCENTER		3401 THORNDYKE AVE W		Not Eligible		N/A

		Interbay (Batch 2)		654		720086		1974		WAREHOUSE		3433 16TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		658		720087		1953		WAREHOUSE		3231 17TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		659		342170		1955		WAREHOUSE		3205 17TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		663a		720088		1959		WAREHOUSE		2643 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		663b		720247		1959		COMMERCIAL BUILDING		2643 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		666		720089		1919		RESIDENCE		2544 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		667		720090		1919		RESIDENCE		2542 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		668		720091		1963		APARTMENT		2516 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		669		38474		1902		RESIDENCE		2512 15TH AVE W		Previously Determined Not Eligible - confirmed		N/A

		Interbay (Batch 2)		670		341338		1960		FEDERAL EMPLOYEES CREDIT UNION 		2500 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		679		342075		1955		COMMERCIAL BUILDING		2213 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		680		720187		1960		COMMERCIAL BUILDING		2215 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		682		336915		1908		COMMERCIAL BUILDING		2233 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		684		709932		1962		COMMERCIAL BUILDING		2241 15TH AVE W		Previously Determined Eligible - see note		Previously determined eligible but address used for determination needs to be verified.

		Interbay (Batch 2)		685		343980		1968		COMMERCIAL BUILDING		2247 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		686		720093		1966		OFFICE 		2264 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		687		720094		1902		RESIDENCE		2258 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		688		720095		1900		RESIDENCE		2254 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		689		720096		1910		RESIDENCE		2252 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		690		720097		1905		RESIDENCE		2250 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		691		330786		1903		RESIDENCE		2246 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		692		720233		1909		RESIDENCE		2246 1/2 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		693		720176		1918		OFFICE BUILDING (CONVERTED SFR)		2242 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		699		720098		1978		COMMERCIAL BUILDING		2040 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		791		720099		1946		GAS STATION		630 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		792		343089		1946		COMMERCIAL BUILDING		648 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		793		720100		1944		WAREHOUSE		652 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		794		720167		1971		COMMERCIAL BUILDING		660 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		802a		44106		1890		KINNEAR PARK COMFORT STATION/VIEWING PLATFORM		899 W OLYMPIC PL		Eligible		N/A

		Interbay (Batch 2)		802b		44101		1890		KINNEAR PARK		899 W OLYMPIC PL		Eligible and designated Seattle landmark		N/A

		Interbay (Batch 2)		803		720103		1931		COMMERCIAL BUILDING 		904 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		804		720104		1942		COMMERCIAL BUILDING		920 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		805		38483		1929		SHEET METAL WORKS AND ROOF COMPANY		942 [934b] ELLIOTT AVE W		Previously Determined Eligible - confirmed 		N/A

		Interbay (Batch 2)		806		720109		1942		OFFICE BLDG		946 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		807		720112		1954		WAREHOUSE		954 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		808		342706		1939		COMMERCIAL BUILDING		1030 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		809		38479		1925		WILSON MACHINE WORKS		1038 ELLIOTT AVE W		Previously Determined Eligible - confirmed		N/A

		Interbay (Batch 2)		811a		38482		1953		GLADDING, MCBEAN, AND COMPANY		945 ELLIOTT AVE W		Previously Determined Eligible - confirmed		N/A

		Interbay (Batch 2)		811b		344088		1953		GLADDING, MCBEAN, AND COMPANY WAREHOUSE		945 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		812		41426		1924		COMMERCIAL BUILDING		901 ELLIOTT AVE W		Previously Determined Not Eligible - confirmed		N/A

		Interbay (Batch 2)		874a		720114		1972		COMMERCIAL BUILDING 		1408 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		874b		720249		1972		COMMERCIAL BUILDING		1418 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		874c		720250		1969		COMMERCIAL BUILDING		1414 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		876		720115		1969		COMMERCIAL BUILDING		1154 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		879		720217		1931		RESIDENCE		1003 W PROSPECT ST		Not Eligible		N/A

		Interbay (Batch 2)		880		720116		1969		COMMERCIAL BUILDING		1144 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		887		720228		1980		QUEEN ANNE NORTH CONDOMINIUM		1324 W EMERSON ST		Not Eligible		N/A

		Interbay (Batch 2)		951a		44576		1917		FISHERMEN'S TERMINAL SOUTH BULKHEAD WALL		2000 W EMERSON [PL [1735 W Thurman St]		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951b		709702		1943		FISHERMEN'S TERMINAL NET SHED N-7		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951c		709704		1964		FISHERMEN'S TERMINAL BANK BUILDING C-21		2000 W EMERSON PL		Eligible		Individually eligible and contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951d		709703		1954		FISHERMEN'S TERMINAL NET SHED N-8		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951e		159029		1916		FISHERMEN'S TERMINAL FVO WINCH HOUSE		2000 W EMERSON PL		Previously Determined Eligible 		Individually eligible and contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951f		716640		1919		FISHERMEN'S TERMINAL FVO MARINE WAYS		2000 W EMERSON PL [1511 W THURMAN ST]		Eligible		Individually eligible and contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951g		717389		1979		FISHERMEN'S TERMINAL FVO MACHINE BUILDING I-3		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951h		159028		1943		FISHERMEN'S TERMINAL NET SHED N-3		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951i		38460		1918		FISHERMEN'S TERMINAL SEATTLE SHIP SUPPLY WAREHOUSE C-9		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951j		720949		1919		FISHERMEN'S TERMINAL FLOAT 1		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951k		720950		1944		FISHERMEN'S TERMINAL DOCK 3		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951l		720951		1936		FISHERMEN'S TERMINAL DOCK 4		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951m		717390		1938		FISHERMEN'S TERMINAL OFFICE C-10		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951n		720953		1979		FISHERMEN'S TERMINAL DOWNIE BUILDING		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951o		126616		1943		FISHERMEN'S TERMINAL NET SHED N-4		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951p		720954		1956		FISHERMEN'S TERMINAL NET SHED N-5		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951q		720955		1950		FISHERMEN'S TERMINAL NET SHED N-6		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951r		720956		1957		FISHERMEN'S TERMINAL WAREHOUSE BUILDING I-8		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951s		720957		1978		FISHERMEN'S TERMINAL NET SHED N-9		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951t		720958		1955		FISHERMEN'S TERMINAL NORDBY BUILDING		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951u		720959		1954		FISHERMEN'S TERMINAL WEST WALL BUILDING		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951v		720961		1948		FISHERMEN'S TERMINAL WEST BULKHEAD		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951w		720964		Unknown		FISHERMEN'S TERMINAL BATHROOM BUILDING M-2		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951x		720965		Unknown		FISHERMEN'S TERMINAL BATHROOM BUILDING M-15		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		951y		720966		Unknown		FISHERMEN'S TERMINAL FVO BUILDING M-4		2000 W EMERSON PL		Eligible		Not individually eligible but contributes to recommended Fishermen's Terminal Historic District.

		Interbay (Batch 2)		952a		1940		1940		U.S. PLYWOOD CORPORATION VENEER FACTORY		4025 13TH AVE W		Previously Determined Not Eligible - confirmed 		Not individually eligible; The site was evaluated as a potential district and found not eligible 

		Interbay (Batch 2)		952b		1929		1929		U.S. PLYWOOD CORPORATION BOILER HOUSE		4025 13TH AVE W		Not Eligible 		Not individually eligible; The site was evaluated as a potential district and found not eligible

		Interbay (Batch 2)		952c		1940		1940		U.S. PLYWOOD CORPORATION WAREHOUSE 1		4025 13TH AVE W		Not Eligible		Not individually eligible; The site was evaluated as a potential district and found not eligible

		Interbay (Batch 2)		952d		1938		1938		U.S. PLYWOOD CORPORATION POWER HOUSE		4025 13TH AVE W		Eligible		Not individually eligible; The site was evaluated as a potential district and found not eligible

		Interbay (Batch 2)		952e		1956		1956		U.S. PLYWOOD CORPORATION DURAPLY BUILDING		4025 13TH AVE W		Not Eligible		Not individually eligible; The site was evaluated as a potential district and found not eligible

		Interbay (Batch 2)		952f		1948		1948		U.S. PLYWOOD CORPORATION WAREHOUSE 2		4025 13TH AVE W		Not Eligible		Not individually eligible; The site was evaluated as a potential district and found not eligible

		Interbay (Batch 2)		952g		1950		1950		U.S. PLYWOOD CORPORATION EAST PIER		4025 13TH AVE W		Not Eligible		Not individually eligible; The site was evaluated as a potential district and found not eligible

		Interbay (Batch 2)		954		TBD		Var.		WA ARMY NAT'L GUARD		1601 W ARMORY WAY		Evaluation in Progress		HPI will be submitted for review upon completion

		Interbay (Batch 2)		955		TBD		N/A		GOVERNMENT SERVICE		1601 W ARMORY WAY		Evaluation in Progress 		HPI will be submitted for review upon completion

		Interbay (Batch 2)		961		87104		1966		KING COUNTY METRO PUMPING STATION		1523 W GARFIELD ST		Not Eligible		N/A

		Interbay (Batch 2)		963		720117		1978		ELLIOT PLAZA 		1501 W GARFIELD ST		Not Eligible		N/A

		Interbay (Batch 2)		965		720118		1978		ELLIOT PLAZA 		1523 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		966		342486		1946		TURNER & PEASE WAREHOUSE		1515 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		967		670591		1937		1465 BUILDING		1465 [1461] ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		970a		720232		1940		BELL'OCCHIO HOME		1435 [1445] ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		970b		337240		1934		BELL'OCCHIO HOME		1435 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		971		720163		1941		CHEFSHOP		1425 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		973		720159		1979		206 DISTILLERY 		1419 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		974		43269		1931		WILLIAMS COMPANY BUILDING		1405 ELLIOTT AVE W		Eligible		N/A

		Interbay (Batch 2)		976		47791		1940		WESTERN PACIFIC CHEMICAL COMPANY		1436 [1430 - 1436] ELLIOTT AVE W		Previously Determined Eligible - Confirmed		N/A

		Interbay (Batch 2)		977		720120		1952		EIDEM PLYWOOD & LUMBER		1400 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		980		38478		1949		QUENCH NESBIT BOTTLING COMPANY		1111 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		982a		720202		1927		GREG THOMPSON PRODUCTIONS		921 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		982b		720201		1979		GREG THOMPSON PRODUCTIONS WAREHOUSE		921 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		982c		720204		1979		GREG THOMPSON PRODUCTIONS 2		921 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		1204		720122		1960		APARTMENT BUILDING		3420 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		1286		720127		1903		COMMERCIAL BUILDING		2042 15TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		1562		344017		1955		OFFICE BUILDING		3220 17TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		1614		720147		1965		APARTMENT BLDG		1321 W EMERSON ST 		Not Eligible		N/A

		Interbay (Batch 2)		1615		720160		1976		MULTIFAMILY BUILDING		3650 14TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		1616		336150		1965		APARTMENT BUILDING		3642 14TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		1642		334809		1962		APARTMENT BUILDING		3811 13TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		1646		720146		1926		CANAL APARTMENTS		1223 W NICKERSON ST		Not Eligible		N/A

		Interbay (Batch 2)		1748		720144		1960		WAREHOUSE AND SHOWROOM		1200 W NICKERSON ST		Not Eligible		N/A

		Interbay (Batch 2)		1749		720145		1954		WAREHOUSE		1220 W NICKERSON ST		Not Eligible		N/A

		Interbay (Batch 2)		1756		720170		1974		LIGHT INDUSTRIAL BUIDLING		3209 17TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		1764		676164		1891		GILLMAN HOUSE		2016 14TH AVE W		Eligible and Seattle landmark (14th Ave W District)		Contributes to recommended NRHP-eligible 14th Avenue W. historic district.

		Interbay (Batch 2)		1765		641394		1901		TORBACTIA HOUSE		2014 14TH AVE W		Eligible and Seattle landmark (14th Ave W District)		Contributes to recommended NRHP-eligible 14th Avenue W. historic district.

		Interbay (Batch 2)		1766		721037		1900		 RESIDENCE		2010 14TH AVE W		Eligible and Seattle landmark (14th Ave W District)		Contributes to recommended NRHP-eligible 14th Avenue W. historic district.

		Interbay (Batch 2)		1767		386850		1906		RESIDENCE 		2006 14TH AVE W		Eligible and Seattle landmark (14th Ave W District)		Contributes to recommended NRHP-eligible 14th Avenue W. historic district.

		Interbay (Batch 2)		1768		472425		1903		RESIDENCE		2000 14TH AVE W		Eligible and Seattle landmark (14th Ave W District)		Contributes to recommended NRHP-eligible 14th Avenue W. historic district.

		Interbay (Batch 2)		1769		385604		1909		RESIDENCE		1311 W NEWTON ST		Not Eligible		N/A

		Interbay (Batch 2)		1770		720153		1905		 RESIDENCE		1916 14TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		1771		440102		1906		 RESIDENCE		1914 14TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		1783		364402		1911		 RESIDENCE		1217 W HOWE ST		Not Eligible		N/A

		Interbay (Batch 2)		1800		720161		1927		COMMERCIAL BUILDING		900 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		1855		TBD		N/A		LECO MARINE   		1100 W EWING PL		Evaluation in Progress		HPI will be submitted for review upon completion

		Interbay (Batch 2)		1875		TBD		1957		OCEAN BEAUTY SEAFOODS		1100 W EWING ST		Evaluation in Progress		HPI will be submitted for review upon completion

		Interbay (Batch 2)		1892		720149		1958		COMMERCIAL BUILDING		1501 ELLIOTT AVE W		Not Eligible		N/A

		Interbay (Batch 2)		1947		720168		1980		SHANNON PLACE CONDOMINIUM		3646 14TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		2194		334500		1956		APARTMENT 		1400 W RUFFNER ST		Not Eligible		N/A

		Interbay (Batch 2)		2195		720726		1962		APARTMENT		3621 14TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		2203		721524		1978		CONDOMINIUM BUILDING		3609 14TH AVE W		Not Eligible		N/A

		Interbay (Batch 2)		2211		TBD		1970		LE CLERCQ MARINE CONST		1080 W EWING ST		Evaluation in Progress		HPI will be submitted for review upon completion

		Lower QA (Batch 3)		TBD		TBD		N/A		BNSF  PROPERTY		N/A		Evaluation in Progress		HPI will be submitted for review upon completion

		Lower QA (Batch 3)		346		341438		1930		COMMERCIAL BUILDING		11 MERCER ST		Not Eligible		N/A

		Lower QA (Batch 3)		347		341511		1929		COMMERCIAL BUILDING		530 QUEEN ANNE AVE N		Not Eligible		N/A

		Lower QA (Batch 3)		348		716634 		1974		DICKS		500 QUEEN ANNE AVE N		Not Eligible		N/A

		Lower QA (Batch 3)		349		537369		1946		RESTAURANT		23 MERCER ST		Not Eligible		N/A

		Lower QA (Batch 3)		350		537357		1936		COMMERCIAL BUILDING		21 MERCER ST		Not Eligible		N/A

		Lower QA (Batch 3)		351		38452		1930		WEDGEWOOD APARTMENTS		505 1ST AVE N		Eligible		N/A

		Lower QA (Batch 3)		352		87224		1964		QUEEN ANNE POST OFFICE AND REGIONAL HEADQUARTERS		415 1ST AVE N		NRHP listed		N/A

		Lower QA (Batch 3)		353		720006		1972		BANK		434 QUEEN ANNE AVE N		Not Eligible		N/A

		Lower QA (Batch 3)		354		343298		1955		THURMOND’S CENTRAL REALTY		127 MERCER ST [123 MERCER ST]		Not Eligible		N/A

		Lower QA (Batch 3)		356		335621		1929		MAXINE APARTMENTS		105 MERCER ST		Not Eligible		N/A

		Lower QA (Batch 3)		358		43625		1961		INTERNATIONAL FOUNTAIN		215 HARRISON ST [305 HARRISON STREET]		Eligible		Not individually eligible but contributes to recommended Seattle Center Historic District.  

		Lower QA (Batch 3)		359a		43992		1962		PLAYHOUSE – CENTURY 21 EXPOSITION		201 MERCER ST		Eligible		Individually eligible and all contributes to recommended Seattle Center Historic District. 

		Lower QA (Batch 3)		359b		44408		1962		FINE ARTS PAVILION/EXHIBITION HALL CENTURY 21 EXPO		201 MERCER ST [225 MERCER ST]		Eligible		Individually eligible and all contributes to recommended Seattle Center Historic District.  

		Lower QA (Batch 3)		359c		720256		1962		FOUNDER’S COURT		201 MERCER ST [299 MERCER ST]		Eligible		Individually eligible and all contributes to recommended Seattle Center Historic District.  

		Lower QA (Batch 3)		359d		720257		1962		COLONNADES		201 MERCER ST [299 MERCER ST]		Eligible		Individually eligible and all contributes to recommended Seattle Center Historic District.

		Lower QA (Batch 3)														 

		Lower QA (Batch 3)		359e		43623		1962		FRIENDSHIP BELL/KOBE BELL		201 MERCER ST [305 HARRISON ST]		Eligible and designated Seattle landmark.		Individually eligible and all contributes to recommended Seattle Center Historic District.   

		Lower QA (Batch 3)		360		38497		1962		SEATTLE HIGH SCHOOL – MEMORIAL STADIUM		369 REPUBLICAN ST		Previously Determined Eligible – confirmed		Individually eligible and contributes to recommended Seattle Center Historic District.  

		Lower QA (Batch 3)										[401 5th AVENUE N]

		Lower QA (Batch 3)		362		720234		1965		SEATTLE PUBLIC SCHOOLS DEPT OF ATHLETICS BUILDING 		401 5TH AVE N		Not Eligible		Does not contribute to recommended Seattle Center Historic District.  

		Lower QA (Batch 3)		382		339629		1900		RESIDENTIAL BUILDING		309 W REPUBLICAN ST		Not Eligible		N/A

		Lower QA (Batch 3)		383		343966		1959		WATERFRONT EMPLOYERS OF WASHINGTON AND THE PACIFIC MARITIME ASSOCIATION		301 W REPUBLICAN ST		Not Eligible		N/A

		Lower QA (Batch 3)		384a		719666		1905		DUPLEX		317 W REPUBLICAN ST		Eligible		N/A

		Lower QA (Batch 3)		384b		716635		1905		DUPLEX		319 W REPUBLICAN ST		Eligible		N/A

		Lower QA (Batch 3)		384c		720252		1905		RESIDENCE		317 ½ W REPUBLICAN ST		Eligible		N/A

		Lower QA (Batch 3)		388		720008		1972		100 W HARRISON PLAZA		100 W HARRISON ST		Eligible		N/A

		Lower QA (Batch 3)		393		720012		1951		DUPLEX		507 5TH AVE W		Not Eligible		N/A

		Lower QA (Batch 3)		397		716636 		1907		DUPLEX		408 W REPUBLICAN ST		Not Eligible		N/A

		Lower QA (Batch 3)		398		343432		1969		CENTER WEST		533 3RD AVE W		Not Eligible		N/A

		Lower QA (Batch 3)		400		720013		1951		OFFICE AND WAREHOUSE BUILDING		505 3RD AVE W		Not Eligible		N/A

		Lower QA (Batch 3)		401		720014		1928		NEW WASHINGTON BAKERY COMPANY		312 W REPUBLICAN ST		Not Eligible		N/A

		Lower QA (Batch 3)		402		338494		1959		APARTMENT BUILDING		320 W REPUBLICAN ST		Not Eligible		N/A

		Lower QA (Batch 3)		406		342708 		1955		NATIONAL SPORTING GOODS BUILDING 		501 2ND AVE W		Previously Determined Not Eligible - confirmed		N/A

		Lower QA (Batch 3)		409		344325		1946		OZZIE’S RESTAURANT AND BAR 		101 W MERCER ST		Not Eligible		N/A

		Lower QA (Batch 3)		411		335636		1930		GREX APARTMENTS 		503 1ST AVE W		Previously Determined Eligible - confirmed		N/A

		Lower QA (Batch 3)		414		47754		1926		UPTOWN THEATER		511 QUEEN ANNE AVE N		Eligible		N/A

		Lower QA (Batch 3)		426		338473		1967		PUGET VISTA APARTMENTS 		411 W REPUBLICAN ST		Not Eligible		N/A

		Lower QA (Batch 3)		768		720150		1930		APARTMENT BUILDING		617 3RD AVE W		Not Eligible		N/A

		Lower QA (Batch 3)		769		335735		1929		REGAN LEE APARTMENTS 		603 3RD AVE W		Not Eligible		N/A

		Lower QA (Batch 3)		770		338455		1929		LOLA APARTMENTS 		326 W MERCER ST		Eligible		N/A

		Lower QA (Batch 3)		771		335667		1930		CHELAN APARTMENTS  		616 4TH AVE W		Not Eligible		N/A

		Lower QA (Batch 3)		772		338513		1930		NAOMI APARTMENTS 		625 4TH AVE W		Eligible		N/A

		Lower QA (Batch 3)		773		338465		1930		FRANCONIA APARTMENTS 		400 W MERCER ST		Eligible		N/A

		Lower QA (Batch 3)		774		537709		1958		APARTMENT BUILDING 		412 W MERCER ST		Not Eligible		N/A

		Lower QA (Batch 3)		776		338449		1967		PARKWING APARTMENTS 		620 5TH AVE W		Not Eligible		N/A

		Lower QA (Batch 3)		777		720029		1928		IRIS APARTMENTS 		415 W ROY ST		Eligible		N/A

		Lower QA (Batch 3)		778		338609		1930		WESTROY APARTMENTS 		421 W ROY ST		Eligible		N/A

		Lower QA (Batch 3)		783		341509		1925		AUDITORIUM DRUG – JAMISON DRUG		601 QUEEN ANNE AVE N		Not Eligible		N/A

		Lower QA (Batch 3)		785		666395		1955		NATIONAL BANK OF COMMERCE – QUEEN ANNE BRANCH		100 W MERCER ST		Eligible		N/A

		Lower QA (Batch 3)		786a		338310		1947		COMMERCIAL BUILDING		118 W MERCER ST		Not Eligible		N/A

		Lower QA (Batch 3)		786b		537667		1904		DUPLEX – CONVERTED SFR		122-124 W MERCER ST		Not Eligible		N/A

		Lower QA (Batch 3)

		Lower QA (Batch 3)		795		447336		1937		RESIDENCE 		601 W ROY ST		Not Eligible		N/A

		Lower QA (Batch 3)		796		720177		1940		RESIDENCE 		600 W MERCER PL		Not Eligible		N/A

		Lower QA (Batch 3)		797		720179		1936		RESIDENCE 		608 W MERCER PL		Not Eligible		N/A

		Lower QA (Batch 3)		798		464902		1940		RESIDENCE 		605 W ROY ST		Not Eligible		N/A

		Lower QA (Batch 3)		799		334672		1943		RESIDENCE 		626 W MERCER PL		Not Eligible		N/A

		Lower QA (Batch 3)		800		332922		1942		RESIDENCE 		630 W MERCER PL		Not Eligible		N/A

		Lower QA (Batch 3)		801		43989		1907		 RESIDENCE 		636 W MERCER PL		Eligible		N/A

		Lower QA (Batch 3)		838		720165		1968		APARTMENT BUILDING		500 5TH AVE W		Not Eligible		N/A

		Lower QA (Batch 3)		858		537355		1941		RETAIL BUILDING/CHASE BANK		20 MERCER ST		Not Eligible		N/A

		Lower QA (Batch 3)		859		339796		1951		SEATTLE MASTER BUILDERS ASSOCIATION		170 MERCER ST		Not Eligible		N/A

		Lower QA (Batch 3)		860		342967		1954		COMMERCIAL BUILDING 		600 WARREN AVE N		Not Eligible		N/A

		Lower QA (Batch 3)		864		43993		1962		GARAGE – CENTURY 21 EXPOSITION		300 MERCER ST		Eligible		Individually eligible and contributes to recommended Seattle Center Historic District.  

		Lower QA (Batch 3)		865		38453		1926		AUDITORIUM APARTMENTS 		605 5TH AVE N		Not Eligible		N/A

		Lower QA (Batch 3)		885		44250		1918		SEATTLE ENGINEERING SCHOOL		600 QUEEN ANNE AVE N		Previously Determined Eligible - confirmed		N/A

		Lower QA (Batch 3)		886		720184		1979		QUEEN ANNE COURT CONDOMINIUM		613 4TH AVE W		Not Eligible		N/A

		Lower QA (Batch 3)		888		720185		1978		QUEEN ANNE PLACE CONDOMINIUM 		620 W MERCER PL		Not Eligible		N/A

		Lower QA (Batch 3)		1140		44376		1930		SEA VIEW APARTMENTS 		519 W ROY ST		Eligible		N/A

		Lower QA (Batch 3)		1396a		43618		1961		INTERNATIONAL COMMERCE AND INDUSTRY BUILDING		305 HARRISON ST		Previously Determined Eligible – confirmed		Previously recorded (BOLA 2018) on one (1) HPI: NW Rooms, Int’l Fountain Pavilion, Int’l Plaza. All surveyed within last two years so not re-surveyed. All contribute to recommended eligible Seattle Center Historic District. 

		Lower QA (Batch 3)		1396b		KI1379		1961		KEY ARENA		305 HARRISON ST		NRHP Listed and designated Seattle landmark		Contributes to recommended eligible Seattle Center Historic District. 

		Lower QA (Batch 3)		1422		335797		1926		BETTY MAY APARTMENTS		221 W MERCER ST		Not Eligible		N/A

		Lower QA (Batch 3)		1423		340886		1955		APARTMENT BUILDING		215 W MERCER ST		Not Eligible		N/A

		Lower QA (Batch 3)		1424		666410		1926		COMMERCIAL BUILDING		109 W MERCER ST		Not Eligible		N/A

		Lower QA (Batch 3)		1432		720206		1950		RESIDENCE		423 W REPUBLICAN ST		Not Eligible		N/A

		Lower QA (Batch 3)		1797		720208		1932		RESIDENCE		623 W MERCER PL		Not Eligible		N/A

		Lower QA (Batch 3)		1798		720209		1931		RESIDENCE		627 W MERCER PL		Not Eligible		N/A

		Lower QA (Batch 3)		1799		720205		1930		RESIDENCE		633 W MERCER PL		Not Eligible		N/A

		Lower QA (Batch 3)		1835a		340556		1900		RESTAURANT-CONVERTED SFR		372 ROY ST		Not Eligible		N/A

		Lower QA (Batch 3)		1835b		720213		1900		RESTAURANT-CONVERTED SFR 		364 ROY ST		Not Eligible		N/A

		Lower QA (Batch 3)		1837		340624		1904		RESTAURANT – CONVERTED SFR		352 ROY ST		Not Eligible		N/A

		Lower QA (Batch 3)		1838		537712		1910		DELMONT APARTMENTS		403 ROY ST		Not Eligible		N/A

		Lower QA (Batch 3)		1839		340601		1908		RESTAURANT-FORMER SFR		409 ROY ST		Not Eligible		N/A

		Lower QA (Batch 3)		1975		720124		1977		MULTIFAMILY BUILDING		617 W MERCER PL		Not Eligible		N/A

		Lower QA (Batch 3)		2167		720704		1923		COMMERCIAL BUILDING		526 QUEEN ANNE AVE N		Not Eligible		N/A

		Lower QA (Batch 3)		2199		338876		1940		ST PAUL’S EPISCOPAL CHURCH		15 ROY ST		Eligible		N/A

		Lower QA (Batch 3)		2201		44370		1963		CITY LIGHT – POWER CONTROL CENTER		157 ROY ST		Eligible		N/A
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U.S. Department 
of Transportation 
Federal Transit 
Administration 
 
 
 
August 31, 2020 
 
 
 
Riisa Conklin 
Executive Director 
Freeway Park Association 
601 Union Street, Suite 310 
Seattle, WA 98101 
 
 
Subject: Sound Transit 
 West Seattle and Ballard Link Extensions Project 
 National Historic Preservation Act, Section 106 
 Consulting Party Invitation 
 
Dear Ms. Conklin: 
 
The Federal Transit Administration (FTA), in cooperation with Sound Transit, is proposing the 
West Seattle and Ballard Link Extensions Project (Project). The Project would extend Link light 
rail service from downtown Seattle to West Seattle's Alaska Junction area, and to Ballard's 
Market Street area, in Seattle, King County, Washington. Sound Transit intends to apply for 
federal funds administered by FTA for the Project, making it an undertaking subject to the 
provisions of Section 106 of the National Historic Preservation Act and its implementing 
regulations at 36 Code of Federal Regulations (CFR) Part 800. This letter invites your 
organization to participate in the Section 106 consultation process for the Project as a consulting 
party. 
 
Project Description 
The Project would extend Link light rail service 11.8 miles from downtown Seattle to both West 
Seattle and Ballard (see enclosed Project Vicinity Maps). The Project includes light rail 
guideway with elevated, at-grade, and tunnel profiles. It also includes 14 stations that would 
either be elevated, at-grade, or in a tunnel. The stations would serve the following areas in 
Seattle: Alaska Junction, Avalon, Delridge, SODO, the sports stadiums, Chinatown/International 
District, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, Interbay, 
and Ballard. 
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206-220-7954 
206-220-7959 (fax) 
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Area of Potential Effects 
The Area of Potential Effects (APE) for the Project is illustrated in the enclosed APE Map Set. 
The APE includes all areas where ground disturbance may occur, including excavation, grading, 
curb removal, utilities, etc. The APE includes areas where stations, transit centers, and other 
improvements are planned. It also includes possible construction staging areas. 
 
The APE also includes areas where the potential exists for historic properties to be indirectly 
affected by the Project. Where station construction, signal upgrades, and other highly visible 
improvements are planned, the APE extends on either side of the right-of-way to the nearest tax 
parcel, or to a maximum of 200 feet where large tax parcels are adjacent to Project elements. The 
APE is larger in the following areas, to account for potential visual effects: 
 

• Salmon Bay, where some Project alternatives include a high-level fixed bridge, the APE 
extends 0.25 mile from the center of the proposed high-level bridges at 14th Avenue NW 
and 15th Avenue NW. It also extends to parcels on the southwest side of the Ballard 
Bridge (between 21st Avenue West and the shoreline, north of West Nickerson Street) 
and includes all of Fishermen's Terminal. 

• SW Genesee Street between 26th Avenue SW and 30th Avenue SW, where one Project 
alternative includes high guideway height, the APE extends to two parcels to the north of 
SW Genesee Street. 

• SODO, where some of the Project alternatives would reconstruct South Holgate Street 
and South Lander Street to cross over the existing and proposed light rail alignments, the 
APE extends one additional parcel from the guideway. 

 
A survey for historic resources is currently underway to identify buildings, structures, sites, 
objects, and districts constructed in 1980 or earlier that are within the APE or on parcels crossed 
by the APE, and to assess their potential to be affected by the Project. Historic resources 
identified during the survey will be documented in the Washington Information System for 
Architectural and Archaeological Records Data (WISAARD) database, and evaluated for 
eligibility for listing on the National Register of Historic Places (NRHP). 
 
An archaeological survey will also be conducted within the APE that includes a pedestrian 
survey and shovel testing to identify and assess the potential for intact archaeological deposits. 
Shovel testing will be focused where ground disturbance is planned in areas that have not been 
previously disturbed. Where archaeological high-probability areas identified within the APE 
cannot be tested prior to Project construction, archaeological monitoring during construction will 
be recommended. 
 
Consulting Party Role 
FTA invites your organization to participate as a consulting party because you may have an 
interest in the Project and in its potential effects on historic and cultural properties. As you may 
know, Section 106 is a process that may not result in preservation in all instances but seeks to 
balance a full range of public values and perspectives to avoid, minimize, or mitigate adverse 
effects on historic properties. Consulting party status entitles you to comment on aspects of the 
Project that would potentially affect historic properties. As a consulting party, you would receive 
information about historic properties within the APE, and potential effects to those properties in 
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which you may have an interest. Properties of interest include those buildings, structures, 
objects, sites, and districts that are either listed, or eligible for listing, on the NRHP. 
 
If you elect to participate as a consulting party, please inform FTA of your decision and provide 
any comments on the APE within 30 days of receipt of this letter. Should you require additional 
information or have questions, please contact Mark Assam at 206-220-4465 or 
mark.assam@dot.gov. 
 
Thank you for your interest in the Project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator 
 
cc: Dennis Wardlaw, Transportation Archaeologist, Washington Department of Archaeology 

and Historic Preservation 
Lauren Swift, Central Corridor Environmental Manager, Sound Transit 
Alex Stevenson, Cultural Resources Program Manager, Sound Transit 

 
Enclosures: Project Vicinity Maps 
  Area of Potential Effects Map Set 
 

LINDA M 
GEHRKE

Digitally signed by 
LINDA M GEHRKE 
Date: 2020.08.31 
18:21:20 -07'00'
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Sarah Sodt 
City Historic Preservation Officer 
City of Seattle Historic Preservation Office 
P.O. Box 94649 
Seattle, WA 98124-4649 
 
 
Subject: Sound Transit 
 West Seattle and Ballard Link Extensions Project 
 National Historic Preservation Act, Section 106 
 Consulting Party Invitation 
 
Dear Ms. Sodt: 
 
The Federal Transit Administration (FTA), in cooperation with Sound Transit, is proposing the 
West Seattle and Ballard Link Extensions Project (Project). The Project would extend Link light 
rail service from downtown Seattle to West Seattle's Alaska Junction area, and to Ballard's 
Market Street area, in Seattle, King County, Washington. Sound Transit intends to apply for 
federal funds administered by FTA for the Project, making it an undertaking subject to the 
provisions of Section 106 of the National Historic Preservation Act and its implementing 
regulations at 36 Code of Federal Regulations (CFR) Part 800. This letter invites your 
organization to participate in the Section 106 consultation process for the Project as a consulting 
party. 
 
Project Description 
The Project would extend Link light rail service 11.8 miles from downtown Seattle to both West 
Seattle and Ballard (see enclosed Project Vicinity Maps). The Project includes light rail 
guideway with elevated, at-grade, and tunnel profiles. It also includes 14 stations that would 
either be elevated, at-grade, or in a tunnel. The stations would serve the following areas in 
Seattle: Alaska Junction, Avalon, Delridge, SODO, the sports stadiums, Chinatown/International 
District, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, Interbay, 
and Ballard. 
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Area of Potential Effects 
The Area of Potential Effects (APE) for the Project is illustrated in the enclosed APE Map Set. 
The APE includes all areas where ground disturbance may occur, including excavation, grading, 
curb removal, utilities, etc. The APE includes areas where stations, transit centers, and other 
improvements are planned. It also includes possible construction staging areas. 
 
The APE also includes areas where the potential exists for historic properties to be indirectly 
affected by the Project. Where station construction, signal upgrades, and other highly visible 
improvements are planned, the APE extends on either side of the right-of-way to the nearest tax 
parcel, or to a maximum of 200 feet where large tax parcels are adjacent to Project elements. The 
APE is larger in the following areas, to account for potential visual effects: 
 

• Salmon Bay, where some Project alternatives include a high-level fixed bridge, the APE 
extends 0.25 mile from the center of the proposed high-level bridges at 14th Avenue NW 
and 15th Avenue NW. It also extends to parcels on the southwest side of the Ballard 
Bridge (between 21st Avenue West and the shoreline, north of West Nickerson Street) 
and includes all of Fishermen's Terminal. 

• SW Genesee Street between 26th Avenue SW and 30th Avenue SW, where one Project 
alternative includes high guideway height, the APE extends to two parcels to the north of 
SW Genesee Street. 

• SODO, where some of the Project alternatives would reconstruct South Holgate Street 
and South Lander Street to cross over the existing and proposed light rail alignments, the 
APE extends one additional parcel from the guideway. 

 
A survey for historic resources is currently underway to identify buildings, structures, sites, 
objects, and districts constructed in 1980 or earlier that are within the APE or on parcels crossed 
by the APE, and to assess their potential to be affected by the Project. Historic resources 
identified during the survey will be documented in the Washington Information System for 
Architectural and Archaeological Records Data (WISAARD) database, and evaluated for 
eligibility for listing on the National Register of Historic Places (NRHP). 
 
An archaeological survey will also be conducted within the APE that includes a pedestrian 
survey and shovel testing to identify and assess the potential for intact archaeological deposits. 
Shovel testing will be focused where ground disturbance is planned in areas that have not been 
previously disturbed. Where archaeological high-probability areas identified within the APE 
cannot be tested prior to Project construction, archaeological monitoring during construction will 
be recommended. 
 
Consulting Party Role 
FTA invites your organization to participate as a consulting party because you may have an 
interest in the Project and in its potential effects on historic and cultural properties. As you may 
know, Section 106 is a process that may not result in preservation in all instances but seeks to 
balance a full range of public values and perspectives to avoid, minimize, or mitigate adverse 
effects on historic properties. Consulting party status entitles you to comment on aspects of the 
Project that would potentially affect historic properties. As a consulting party, you would receive 
information about historic properties within the APE, and potential effects to those properties in 
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which you may have an interest. Properties of interest include those buildings, structures, 
objects, sites, and districts that are either listed, or eligible for listing, on the NRHP. 
 
If you elect to participate as a consulting party, please inform FTA of your decision and provide 
any comments on the APE within 30 days of receipt of this letter. Should you require additional 
information or have questions, please contact Mark Assam at 206-220-4465 or 
mark.assam@dot.gov. 
 
Thank you for your interest in the Project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator 
 
cc: Dennis Wardlaw, Transportation Archaeologist, Washington Department of Archaeology 

and Historic Preservation 
Lauren Swift, Central Corridor Environmental Manager, Sound Transit 
Alex Stevenson, Cultural Resources Program Manager, Sound Transit 

 
Enclosures: Project Vicinity Maps 
  Area of Potential Effects Map Set 
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Administration 
 
 
 
August 31, 2020 
 
 
 
Ryan Smith 
Principal 
Martin Smith, Inc. 
1932 1st Avenue, Suite 1000 
Seattle, WA 98101 
 
 
Subject: Sound Transit 
 West Seattle and Ballard Link Extensions Project 
 National Historic Preservation Act, Section 106 
 Consulting Party Invitation 
 
Dear Mr. Smith: 
 
The Federal Transit Administration (FTA), in cooperation with Sound Transit, is proposing the 
West Seattle and Ballard Link Extensions Project (Project). The Project would extend Link light 
rail service from downtown Seattle to West Seattle's Alaska Junction area, and to Ballard's 
Market Street area, in Seattle, King County, Washington. Sound Transit intends to apply for 
federal funds administered by FTA for the Project, making it an undertaking subject to the 
provisions of Section 106 of the National Historic Preservation Act and its implementing 
regulations at 36 Code of Federal Regulations (CFR) Part 800. This letter invites your 
organization to participate in the Section 106 consultation process for the Project as a consulting 
party. 
 
Project Description 
The Project would extend Link light rail service 11.8 miles from downtown Seattle to both West 
Seattle and Ballard (see enclosed Project Vicinity Maps). The Project includes light rail 
guideway with elevated, at-grade, and tunnel profiles. It also includes 14 stations that would 
either be elevated, at-grade, or in a tunnel. The stations would serve the following areas in 
Seattle: Alaska Junction, Avalon, Delridge, SODO, the sports stadiums, Chinatown/International 
District, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, Interbay, 
and Ballard. 
 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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Area of Potential Effects 
The Area of Potential Effects (APE) for the Project is illustrated in the enclosed APE Map Set. 
The APE includes all areas where ground disturbance may occur, including excavation, grading, 
curb removal, utilities, etc. The APE includes areas where stations, transit centers, and other 
improvements are planned. It also includes possible construction staging areas. 
 
The APE also includes areas where the potential exists for historic properties to be indirectly 
affected by the Project. Where station construction, signal upgrades, and other highly visible 
improvements are planned, the APE extends on either side of the right-of-way to the nearest tax 
parcel, or to a maximum of 200 feet where large tax parcels are adjacent to Project elements. The 
APE is larger in the following areas, to account for potential visual effects: 
 

• Salmon Bay, where some Project alternatives include a high-level fixed bridge, the APE 
extends 0.25 mile from the center of the proposed high-level bridges at 14th Avenue NW 
and 15th Avenue NW. It also extends to parcels on the southwest side of the Ballard 
Bridge (between 21st Avenue West and the shoreline, north of West Nickerson Street) 
and includes all of Fishermen's Terminal. 

• SW Genesee Street between 26th Avenue SW and 30th Avenue SW, where one Project 
alternative includes high guideway height, the APE extends to two parcels to the north of 
SW Genesee Street. 

• SODO, where some of the Project alternatives would reconstruct South Holgate Street 
and South Lander Street to cross over the existing and proposed light rail alignments, the 
APE extends one additional parcel from the guideway. 

 
A survey for historic resources is currently underway to identify buildings, structures, sites, 
objects, and districts constructed in 1980 or earlier that are within the APE or on parcels crossed 
by the APE, and to assess their potential to be affected by the Project. Historic resources 
identified during the survey will be documented in the Washington Information System for 
Architectural and Archaeological Records Data (WISAARD) database, and evaluated for 
eligibility for listing on the National Register of Historic Places (NRHP). 
 
An archaeological survey will also be conducted within the APE that includes a pedestrian 
survey and shovel testing to identify and assess the potential for intact archaeological deposits. 
Shovel testing will be focused where ground disturbance is planned in areas that have not been 
previously disturbed. Where archaeological high-probability areas identified within the APE 
cannot be tested prior to Project construction, archaeological monitoring during construction will 
be recommended. 
 
Consulting Party Role 
FTA invites your organization to participate as a consulting party because you may have an 
interest in the Project and in its potential effects on historic and cultural properties. As you may 
know, Section 106 is a process that may not result in preservation in all instances but seeks to 
balance a full range of public values and perspectives to avoid, minimize, or mitigate adverse 
effects on historic properties. Consulting party status entitles you to comment on aspects of the 
Project that would potentially affect historic properties. As a consulting party, you would receive 
information about historic properties within the APE, and potential effects to those properties in 
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which you may have an interest. Properties of interest include those buildings, structures, 
objects, sites, and districts that are either listed, or eligible for listing, on the NRHP. 
 
If you elect to participate as a consulting party, please inform FTA of your decision and provide 
any comments on the APE within 30 days of receipt of this letter. Should you require additional 
information or have questions, please contact Mark Assam at 206-220-4465 or 
mark.assam@dot.gov. 
 
Thank you for your interest in the Project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator 
 
cc: Dennis Wardlaw, Transportation Archaeologist, Washington Department of Archaeology 

and Historic Preservation 
Lauren Swift, Central Corridor Environmental Manager, Sound Transit 
Alex Stevenson, Cultural Resources Program Manager, Sound Transit 

 
Enclosures: Project Vicinity Maps 
  Area of Potential Effects Map Set 
 

LINDA M 
GEHRKE
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by LINDA M 
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U.S. Department 
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Administration 
 
 
 
August 31, 2020 
 
 
 
Lisa Howard 
Executive Director 
Alliance for Pioneer Square 
P.O. Box 4507 
Seattle, WA 98194 
 
 
Subject: Sound Transit 
 West Seattle and Ballard Link Extensions Project 
 National Historic Preservation Act, Section 106 
 Consulting Party Invitation 
 
Dear Ms. Howard: 
 
The Federal Transit Administration (FTA), in cooperation with Sound Transit, is proposing the 
West Seattle and Ballard Link Extensions Project (Project). The Project would extend Link light 
rail service from downtown Seattle to West Seattle's Alaska Junction area, and to Ballard's 
Market Street area, in Seattle, King County, Washington. Sound Transit intends to apply for 
federal funds administered by FTA for the Project, making it an undertaking subject to the 
provisions of Section 106 of the National Historic Preservation Act and its implementing 
regulations at 36 Code of Federal Regulations (CFR) Part 800. This letter invites your 
organization to participate in the Section 106 consultation process for the Project as a consulting 
party. 
 
Project Description 
The Project would extend Link light rail service 11.8 miles from downtown Seattle to both West 
Seattle and Ballard (see enclosed Project Vicinity Maps). The Project includes light rail 
guideway with elevated, at-grade, and tunnel profiles. It also includes 14 stations that would 
either be elevated, at-grade, or in a tunnel. The stations would serve the following areas in 
Seattle: Alaska Junction, Avalon, Delridge, SODO, the sports stadiums, Chinatown/International 
District, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, Interbay, 
and Ballard. 
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Alaska, Idaho, Oregon, 
Washington 
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Seattle, WA  98174-1002 
206-220-7954 
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Area of Potential Effects 
The Area of Potential Effects (APE) for the Project is illustrated in the enclosed APE Map Set. 
The APE includes all areas where ground disturbance may occur, including excavation, grading, 
curb removal, utilities, etc. The APE includes areas where stations, transit centers, and other 
improvements are planned. It also includes possible construction staging areas. 
 
The APE also includes areas where the potential exists for historic properties to be indirectly 
affected by the Project. Where station construction, signal upgrades, and other highly visible 
improvements are planned, the APE extends on either side of the right-of-way to the nearest tax 
parcel, or to a maximum of 200 feet where large tax parcels are adjacent to Project elements. The 
APE is larger in the following areas, to account for potential visual effects: 
 

• Salmon Bay, where some Project alternatives include a high-level fixed bridge, the APE 
extends 0.25 mile from the center of the proposed high-level bridges at 14th Avenue NW 
and 15th Avenue NW. It also extends to parcels on the southwest side of the Ballard 
Bridge (between 21st Avenue West and the shoreline, north of West Nickerson Street) 
and includes all of Fishermen's Terminal. 

• SW Genesee Street between 26th Avenue SW and 30th Avenue SW, where one Project 
alternative includes high guideway height, the APE extends to two parcels to the north of 
SW Genesee Street. 

• SODO, where some of the Project alternatives would reconstruct South Holgate Street 
and South Lander Street to cross over the existing and proposed light rail alignments, the 
APE extends one additional parcel from the guideway. 

 
A survey for historic resources is currently underway to identify buildings, structures, sites, 
objects, and districts constructed in 1980 or earlier that are within the APE or on parcels crossed 
by the APE, and to assess their potential to be affected by the Project. Historic resources 
identified during the survey will be documented in the Washington Information System for 
Architectural and Archaeological Records Data (WISAARD) database, and evaluated for 
eligibility for listing on the National Register of Historic Places (NRHP). 
 
An archaeological survey will also be conducted within the APE that includes a pedestrian 
survey and shovel testing to identify and assess the potential for intact archaeological deposits. 
Shovel testing will be focused where ground disturbance is planned in areas that have not been 
previously disturbed. Where archaeological high-probability areas identified within the APE 
cannot be tested prior to Project construction, archaeological monitoring during construction will 
be recommended. 
 
Consulting Party Role 
FTA invites your organization to participate as a consulting party because you may have an 
interest in the Project and in its potential effects on historic and cultural properties. As you may 
know, Section 106 is a process that may not result in preservation in all instances but seeks to 
balance a full range of public values and perspectives to avoid, minimize, or mitigate adverse 
effects on historic properties. Consulting party status entitles you to comment on aspects of the 
Project that would potentially affect historic properties. As a consulting party, you would receive 
information about historic properties within the APE, and potential effects to those properties in 
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which you may have an interest. Properties of interest include those buildings, structures, 
objects, sites, and districts that are either listed, or eligible for listing, on the NRHP. 
 
If you elect to participate as a consulting party, please inform FTA of your decision and provide 
any comments on the APE within 30 days of receipt of this letter. Should you require additional 
information or have questions, please contact Mark Assam at 206-220-4465 or 
mark.assam@dot.gov. 
 
Thank you for your interest in the Project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator 
 
cc: Dennis Wardlaw, Transportation Archaeologist, Washington Department of Archaeology 

and Historic Preservation 
Lauren Swift, Central Corridor Environmental Manager, Sound Transit 
Alex Stevenson, Cultural Resources Program Manager, Sound Transit 

 
Enclosures: Project Vicinity Maps 
  Area of Potential Effects Map Set 
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Digitally signed by 
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U.S. Department 
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Administration 
 
 
 
August 31, 2020 
 
 
 
Jennifer Meisner 
Preservation Officer 
King County Historic Preservation Program 
201 South Jackson Street, Suite 700 
Seattle, WA 98104 
 
 
Subject: Sound Transit 
 West Seattle and Ballard Link Extensions Project 
 National Historic Preservation Act, Section 106 
 Consulting Party Invitation 
 
Dear Ms. Meisner: 
 
The Federal Transit Administration (FTA), in cooperation with Sound Transit, is proposing the 
West Seattle and Ballard Link Extensions Project (Project). The Project would extend Link light 
rail service from downtown Seattle to West Seattle's Alaska Junction area, and to Ballard's 
Market Street area, in Seattle, King County, Washington. Sound Transit intends to apply for 
federal funds administered by FTA for the Project, making it an undertaking subject to the 
provisions of Section 106 of the National Historic Preservation Act and its implementing 
regulations at 36 Code of Federal Regulations (CFR) Part 800. This letter invites your 
organization to participate in the Section 106 consultation process for the Project as a consulting 
party. 
 
Project Description 
The Project would extend Link light rail service 11.8 miles from downtown Seattle to both West 
Seattle and Ballard (see enclosed Project Vicinity Maps). The Project includes light rail 
guideway with elevated, at-grade, and tunnel profiles. It also includes 14 stations that would 
either be elevated, at-grade, or in a tunnel. The stations would serve the following areas in 
Seattle: Alaska Junction, Avalon, Delridge, SODO, the sports stadiums, Chinatown/International 
District, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, Interbay, 
and Ballard. 
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Washington 
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Seattle, WA  98174-1002 
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Area of Potential Effects 
The Area of Potential Effects (APE) for the Project is illustrated in the enclosed APE Map Set. 
The APE includes all areas where ground disturbance may occur, including excavation, grading, 
curb removal, utilities, etc. The APE includes areas where stations, transit centers, and other 
improvements are planned. It also includes possible construction staging areas. 
 
The APE also includes areas where the potential exists for historic properties to be indirectly 
affected by the Project. Where station construction, signal upgrades, and other highly visible 
improvements are planned, the APE extends on either side of the right-of-way to the nearest tax 
parcel, or to a maximum of 200 feet where large tax parcels are adjacent to Project elements. The 
APE is larger in the following areas, to account for potential visual effects: 
 

• Salmon Bay, where some Project alternatives include a high-level fixed bridge, the APE 
extends 0.25 mile from the center of the proposed high-level bridges at 14th Avenue NW 
and 15th Avenue NW. It also extends to parcels on the southwest side of the Ballard 
Bridge (between 21st Avenue West and the shoreline, north of West Nickerson Street) 
and includes all of Fishermen's Terminal. 

• SW Genesee Street between 26th Avenue SW and 30th Avenue SW, where one Project 
alternative includes high guideway height, the APE extends to two parcels to the north of 
SW Genesee Street. 

• SODO, where some of the Project alternatives would reconstruct South Holgate Street 
and South Lander Street to cross over the existing and proposed light rail alignments, the 
APE extends one additional parcel from the guideway. 

 
A survey for historic resources is currently underway to identify buildings, structures, sites, 
objects, and districts constructed in 1980 or earlier that are within the APE or on parcels crossed 
by the APE, and to assess their potential to be affected by the Project. Historic resources 
identified during the survey will be documented in the Washington Information System for 
Architectural and Archaeological Records Data (WISAARD) database, and evaluated for 
eligibility for listing on the National Register of Historic Places (NRHP). 
 
An archaeological survey will also be conducted within the APE that includes a pedestrian 
survey and shovel testing to identify and assess the potential for intact archaeological deposits. 
Shovel testing will be focused where ground disturbance is planned in areas that have not been 
previously disturbed. Where archaeological high-probability areas identified within the APE 
cannot be tested prior to Project construction, archaeological monitoring during construction will 
be recommended. 
 
Consulting Party Role 
FTA invites your organization to participate as a consulting party because you may have an 
interest in the Project and in its potential effects on historic and cultural properties. As you may 
know, Section 106 is a process that may not result in preservation in all instances but seeks to 
balance a full range of public values and perspectives to avoid, minimize, or mitigate adverse 
effects on historic properties. Consulting party status entitles you to comment on aspects of the 
Project that would potentially affect historic properties. As a consulting party, you would receive 
information about historic properties within the APE, and potential effects to those properties in 
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which you may have an interest. Properties of interest include those buildings, structures, 
objects, sites, and districts that are either listed, or eligible for listing, on the NRHP. 
 
If you elect to participate as a consulting party, please inform FTA of your decision and provide 
any comments on the APE within 30 days of receipt of this letter. Should you require additional 
information or have questions, please contact Mark Assam at 206-220-4465 or 
mark.assam@dot.gov. 
 
Thank you for your interest in the Project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator 
 
cc: Dennis Wardlaw, Transportation Archaeologist, Washington Department of Archaeology 

and Historic Preservation 
Lauren Swift, Central Corridor Environmental Manager, Sound Transit 
Alex Stevenson, Cultural Resources Program Manager, Sound Transit 

 
Enclosures: Project Vicinity Maps 
  Area of Potential Effects Map Set 
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Administration 
 
 
 
August 31, 2020 
 
 
 
Kji Kelly 
Executive Director 
Historic Seattle 
1117 Minor Avenue 
Seattle, WA 98101 
 
 
Subject: Sound Transit 
 West Seattle and Ballard Link Extensions Project 
 National Historic Preservation Act, Section 106 
 Consulting Party Invitation 
 
Dear Mr. Kelly: 
 
The Federal Transit Administration (FTA), in cooperation with Sound Transit, is proposing the 
West Seattle and Ballard Link Extensions Project (Project). The Project would extend Link light 
rail service from downtown Seattle to West Seattle's Alaska Junction area, and to Ballard's 
Market Street area, in Seattle, King County, Washington. Sound Transit intends to apply for 
federal funds administered by FTA for the Project, making it an undertaking subject to the 
provisions of Section 106 of the National Historic Preservation Act and its implementing 
regulations at 36 Code of Federal Regulations (CFR) Part 800. This letter invites your 
organization to participate in the Section 106 consultation process for the Project as a consulting 
party. 
 
Project Description 
The Project would extend Link light rail service 11.8 miles from downtown Seattle to both West 
Seattle and Ballard (see enclosed Project Vicinity Maps). The Project includes light rail 
guideway with elevated, at-grade, and tunnel profiles. It also includes 14 stations that would 
either be elevated, at-grade, or in a tunnel. The stations would serve the following areas in 
Seattle: Alaska Junction, Avalon, Delridge, SODO, the sports stadiums, Chinatown/International 
District, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, Interbay, 
and Ballard. 
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Washington 
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Area of Potential Effects 
The Area of Potential Effects (APE) for the Project is illustrated in the enclosed APE Map Set. 
The APE includes all areas where ground disturbance may occur, including excavation, grading, 
curb removal, utilities, etc. The APE includes areas where stations, transit centers, and other 
improvements are planned. It also includes possible construction staging areas. 
 
The APE also includes areas where the potential exists for historic properties to be indirectly 
affected by the Project. Where station construction, signal upgrades, and other highly visible 
improvements are planned, the APE extends on either side of the right-of-way to the nearest tax 
parcel, or to a maximum of 200 feet where large tax parcels are adjacent to Project elements. The 
APE is larger in the following areas, to account for potential visual effects: 
 

• Salmon Bay, where some Project alternatives include a high-level fixed bridge, the APE 
extends 0.25 mile from the center of the proposed high-level bridges at 14th Avenue NW 
and 15th Avenue NW. It also extends to parcels on the southwest side of the Ballard 
Bridge (between 21st Avenue West and the shoreline, north of West Nickerson Street) 
and includes all of Fishermen's Terminal. 

• SW Genesee Street between 26th Avenue SW and 30th Avenue SW, where one Project 
alternative includes high guideway height, the APE extends to two parcels to the north of 
SW Genesee Street. 

• SODO, where some of the Project alternatives would reconstruct South Holgate Street 
and South Lander Street to cross over the existing and proposed light rail alignments, the 
APE extends one additional parcel from the guideway. 

 
A survey for historic resources is currently underway to identify buildings, structures, sites, 
objects, and districts constructed in 1980 or earlier that are within the APE or on parcels crossed 
by the APE, and to assess their potential to be affected by the Project. Historic resources 
identified during the survey will be documented in the Washington Information System for 
Architectural and Archaeological Records Data (WISAARD) database, and evaluated for 
eligibility for listing on the National Register of Historic Places (NRHP). 
 
An archaeological survey will also be conducted within the APE that includes a pedestrian 
survey and shovel testing to identify and assess the potential for intact archaeological deposits. 
Shovel testing will be focused where ground disturbance is planned in areas that have not been 
previously disturbed. Where archaeological high-probability areas identified within the APE 
cannot be tested prior to Project construction, archaeological monitoring during construction will 
be recommended. 
 
Consulting Party Role 
FTA invites your organization to participate as a consulting party because you may have an 
interest in the Project and in its potential effects on historic and cultural properties. As you may 
know, Section 106 is a process that may not result in preservation in all instances but seeks to 
balance a full range of public values and perspectives to avoid, minimize, or mitigate adverse 
effects on historic properties. Consulting party status entitles you to comment on aspects of the 
Project that would potentially affect historic properties. As a consulting party, you would receive 
information about historic properties within the APE, and potential effects to those properties in 
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which you may have an interest. Properties of interest include those buildings, structures, 
objects, sites, and districts that are either listed, or eligible for listing, on the NRHP. 
 
If you elect to participate as a consulting party, please inform FTA of your decision and provide 
any comments on the APE within 30 days of receipt of this letter. Should you require additional 
information or have questions, please contact Mark Assam at 206-220-4465 or 
mark.assam@dot.gov. 
 
Thank you for your interest in the Project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator 
 
cc: Dennis Wardlaw, Transportation Archaeologist, Washington Department of Archaeology 

and Historic Preservation 
Lauren Swift, Central Corridor Environmental Manager, Sound Transit 
Alex Stevenson, Cultural Resources Program Manager, Sound Transit 

 
Enclosures: Project Vicinity Maps 
  Area of Potential Effects Map Set 
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Administration 
 
 
 
August 31, 2020 
 
 
 
Kathleen Barry Johnson 
Executive Director 
Historic South Downtown Community Preservation and Development Authority 
409B Maynard Avenue South 
Seattle, WA 98107 
 
 
Subject: Sound Transit 
 West Seattle and Ballard Link Extensions Project 
 National Historic Preservation Act, Section 106 
 Consulting Party Invitation 
 
Dear Ms. Barry Johnson: 
 
The Federal Transit Administration (FTA), in cooperation with Sound Transit, is proposing the 
West Seattle and Ballard Link Extensions Project (Project). The Project would extend Link light 
rail service from downtown Seattle to West Seattle's Alaska Junction area, and to Ballard's 
Market Street area, in Seattle, King County, Washington. Sound Transit intends to apply for 
federal funds administered by FTA for the Project, making it an undertaking subject to the 
provisions of Section 106 of the National Historic Preservation Act and its implementing 
regulations at 36 Code of Federal Regulations (CFR) Part 800. This letter invites your 
organization to participate in the Section 106 consultation process for the Project as a consulting 
party. 
 
Project Description 
The Project would extend Link light rail service 11.8 miles from downtown Seattle to both West 
Seattle and Ballard (see enclosed Project Vicinity Maps). The Project includes light rail 
guideway with elevated, at-grade, and tunnel profiles. It also includes 14 stations that would 
either be elevated, at-grade, or in a tunnel. The stations would serve the following areas in 
Seattle: Alaska Junction, Avalon, Delridge, SODO, the sports stadiums, Chinatown/International 
District, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, Interbay, 
and Ballard. 
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Area of Potential Effects 
The Area of Potential Effects (APE) for the Project is illustrated in the enclosed APE Map Set. 
The APE includes all areas where ground disturbance may occur, including excavation, grading, 
curb removal, utilities, etc. The APE includes areas where stations, transit centers, and other 
improvements are planned. It also includes possible construction staging areas. 
 
The APE also includes areas where the potential exists for historic properties to be indirectly 
affected by the Project. Where station construction, signal upgrades, and other highly visible 
improvements are planned, the APE extends on either side of the right-of-way to the nearest tax 
parcel, or to a maximum of 200 feet where large tax parcels are adjacent to Project elements. The 
APE is larger in the following areas, to account for potential visual effects: 
 

• Salmon Bay, where some Project alternatives include a high-level fixed bridge, the APE 
extends 0.25 mile from the center of the proposed high-level bridges at 14th Avenue NW 
and 15th Avenue NW. It also extends to parcels on the southwest side of the Ballard 
Bridge (between 21st Avenue West and the shoreline, north of West Nickerson Street) 
and includes all of Fishermen's Terminal. 

• SW Genesee Street between 26th Avenue SW and 30th Avenue SW, where one Project 
alternative includes high guideway height, the APE extends to two parcels to the north of 
SW Genesee Street. 

• SODO, where some of the Project alternatives would reconstruct South Holgate Street 
and South Lander Street to cross over the existing and proposed light rail alignments, the 
APE extends one additional parcel from the guideway. 

 
A survey for historic resources is currently underway to identify buildings, structures, sites, 
objects, and districts constructed in 1980 or earlier that are within the APE or on parcels crossed 
by the APE, and to assess their potential to be affected by the Project. Historic resources 
identified during the survey will be documented in the Washington Information System for 
Architectural and Archaeological Records Data (WISAARD) database, and evaluated for 
eligibility for listing on the National Register of Historic Places (NRHP). 
 
An archaeological survey will also be conducted within the APE that includes a pedestrian 
survey and shovel testing to identify and assess the potential for intact archaeological deposits. 
Shovel testing will be focused where ground disturbance is planned in areas that have not been 
previously disturbed. Where archaeological high-probability areas identified within the APE 
cannot be tested prior to Project construction, archaeological monitoring during construction will 
be recommended. 
 
Consulting Party Role 
FTA invites your organization to participate as a consulting party because you may have an 
interest in the Project and in its potential effects on historic and cultural properties. As you may 
know, Section 106 is a process that may not result in preservation in all instances but seeks to 
balance a full range of public values and perspectives to avoid, minimize, or mitigate adverse 
effects on historic properties. Consulting party status entitles you to comment on aspects of the 
Project that would potentially affect historic properties. As a consulting party, you would receive 
information about historic properties within the APE, and potential effects to those properties in 
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which you may have an interest. Properties of interest include those buildings, structures, 
objects, sites, and districts that are either listed, or eligible for listing, on the NRHP. 
 
If you elect to participate as a consulting party, please inform FTA of your decision and provide 
any comments on the APE within 30 days of receipt of this letter. Should you require additional 
information or have questions, please contact Mark Assam at 206-220-4465 or 
mark.assam@dot.gov. 
 
Thank you for your interest in the Project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator 
 
cc: Dennis Wardlaw, Transportation Archaeologist, Washington Department of Archaeology 

and Historic Preservation 
Lauren Swift, Central Corridor Environmental Manager, Sound Transit 
Alex Stevenson, Cultural Resources Program Manager, Sound Transit 

 
Enclosures: Project Vicinity Maps 
  Area of Potential Effects Map Set 
 

LINDA M 
GEHRKE

Digitally signed by 
LINDA M GEHRKE 
Date: 2020.08.31 
18:25:41 -07'00'



 
 
U.S. Department 
of Transportation 
Federal Transit 
Administration 
 
 
 
August 31, 2020 
 
 
 
Chris Moore 
Executive Director 
Washington Trust for Historic Preservation 
1204 Minor Avenue 
Seattle, WA 98101 
 
 
Subject: Sound Transit 
 West Seattle and Ballard Link Extensions Project 
 National Historic Preservation Act, Section 106 
 Consulting Party Invitation 
 
Dear Mr. Moore: 
 
The Federal Transit Administration (FTA), in cooperation with Sound Transit, is proposing the 
West Seattle and Ballard Link Extensions Project (Project). The Project would extend Link light 
rail service from downtown Seattle to West Seattle's Alaska Junction area, and to Ballard's 
Market Street area, in Seattle, King County, Washington. Sound Transit intends to apply for 
federal funds administered by FTA for the Project, making it an undertaking subject to the 
provisions of Section 106 of the National Historic Preservation Act and its implementing 
regulations at 36 Code of Federal Regulations (CFR) Part 800. This letter invites your 
organization to participate in the Section 106 consultation process for the Project as a consulting 
party. 
 
Project Description 
The Project would extend Link light rail service 11.8 miles from downtown Seattle to both West 
Seattle and Ballard (see enclosed Project Vicinity Maps). The Project includes light rail 
guideway with elevated, at-grade, and tunnel profiles. It also includes 14 stations that would 
either be elevated, at-grade, or in a tunnel. The stations would serve the following areas in 
Seattle: Alaska Junction, Avalon, Delridge, SODO, the sports stadiums, Chinatown/International 
District, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, Interbay, 
and Ballard. 
 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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Area of Potential Effects 
The Area of Potential Effects (APE) for the Project is illustrated in the enclosed APE Map Set. 
The APE includes all areas where ground disturbance may occur, including excavation, grading, 
curb removal, utilities, etc. The APE includes areas where stations, transit centers, and other 
improvements are planned. It also includes possible construction staging areas. 
 
The APE also includes areas where the potential exists for historic properties to be indirectly 
affected by the Project. Where station construction, signal upgrades, and other highly visible 
improvements are planned, the APE extends on either side of the right-of-way to the nearest tax 
parcel, or to a maximum of 200 feet where large tax parcels are adjacent to Project elements. The 
APE is larger in the following areas, to account for potential visual effects: 
 

• Salmon Bay, where some Project alternatives include a high-level fixed bridge, the APE 
extends 0.25 mile from the center of the proposed high-level bridges at 14th Avenue NW 
and 15th Avenue NW. It also extends to parcels on the southwest side of the Ballard 
Bridge (between 21st Avenue West and the shoreline, north of West Nickerson Street) 
and includes all of Fishermen's Terminal. 

• SW Genesee Street between 26th Avenue SW and 30th Avenue SW, where one Project 
alternative includes high guideway height, the APE extends to two parcels to the north of 
SW Genesee Street. 

• SODO, where some of the Project alternatives would reconstruct South Holgate Street 
and South Lander Street to cross over the existing and proposed light rail alignments, the 
APE extends one additional parcel from the guideway. 

 
A survey for historic resources is currently underway to identify buildings, structures, sites, 
objects, and districts constructed in 1980 or earlier that are within the APE or on parcels crossed 
by the APE, and to assess their potential to be affected by the Project. Historic resources 
identified during the survey will be documented in the Washington Information System for 
Architectural and Archaeological Records Data (WISAARD) database, and evaluated for 
eligibility for listing on the National Register of Historic Places (NRHP). 
 
An archaeological survey will also be conducted within the APE that includes a pedestrian 
survey and shovel testing to identify and assess the potential for intact archaeological deposits. 
Shovel testing will be focused where ground disturbance is planned in areas that have not been 
previously disturbed. Where archaeological high-probability areas identified within the APE 
cannot be tested prior to Project construction, archaeological monitoring during construction will 
be recommended. 
 
Consulting Party Role 
FTA invites your organization to participate as a consulting party because you may have an 
interest in the Project and in its potential effects on historic and cultural properties. As you may 
know, Section 106 is a process that may not result in preservation in all instances but seeks to 
balance a full range of public values and perspectives to avoid, minimize, or mitigate adverse 
effects on historic properties. Consulting party status entitles you to comment on aspects of the 
Project that would potentially affect historic properties. As a consulting party, you would receive 
information about historic properties within the APE, and potential effects to those properties in 
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which you may have an interest. Properties of interest include those buildings, structures, 
objects, sites, and districts that are either listed, or eligible for listing, on the NRHP. 
 
If you elect to participate as a consulting party, please inform FTA of your decision and provide 
any comments on the APE within 30 days of receipt of this letter. Should you require additional 
information or have questions, please contact Mark Assam at 206-220-4465 or 
mark.assam@dot.gov. 
 
Thank you for your interest in the Project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator 
 
cc: Dennis Wardlaw, Transportation Archaeologist, Washington Department of Archaeology 

and Historic Preservation 
Lauren Swift, Central Corridor Environmental Manager, Sound Transit 
Alex Stevenson, Cultural Resources Program Manager, Sound Transit 

 
Enclosures: Project Vicinity Maps 
  Area of Potential Effects Map Set 
 

LINDA M 
GEHRKE

Digitally signed by 
LINDA M GEHRKE 
Date: 2020.08.31 
18:40:58 -07'00'



 
 
U.S. Department 
of Transportation 
Federal Transit 
Administration 
 
 
 
August 31, 2020 
 
 
 
Julia Levitt 
Strategic Advisor 
Seattle Center 
305 Harrison Street 
Seattle, WA 98109 
 
 
Subject: Sound Transit 
 West Seattle and Ballard Link Extensions Project 
 National Historic Preservation Act, Section 106 
 Consulting Party Invitation 
 
Dear Ms. Levitt: 
 
The Federal Transit Administration (FTA), in cooperation with Sound Transit, is proposing the 
West Seattle and Ballard Link Extensions Project (Project). The Project would extend Link light 
rail service from downtown Seattle to West Seattle's Alaska Junction area, and to Ballard's 
Market Street area, in Seattle, King County, Washington. Sound Transit intends to apply for 
federal funds administered by FTA for the Project, making it an undertaking subject to the 
provisions of Section 106 of the National Historic Preservation Act and its implementing 
regulations at 36 Code of Federal Regulations (CFR) Part 800. This letter invites your 
organization to participate in the Section 106 consultation process for the Project as a consulting 
party. 
 
Project Description 
The Project would extend Link light rail service 11.8 miles from downtown Seattle to both West 
Seattle and Ballard (see enclosed Project Vicinity Maps). The Project includes light rail 
guideway with elevated, at-grade, and tunnel profiles. It also includes 14 stations that would 
either be elevated, at-grade, or in a tunnel. The stations would serve the following areas in 
Seattle: Alaska Junction, Avalon, Delridge, SODO, the sports stadiums, Chinatown/International 
District, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, Interbay, 
and Ballard. 
 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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Area of Potential Effects 
The Area of Potential Effects (APE) for the Project is illustrated in the enclosed APE Map Set. 
The APE includes all areas where ground disturbance may occur, including excavation, grading, 
curb removal, utilities, etc. The APE includes areas where stations, transit centers, and other 
improvements are planned. It also includes possible construction staging areas. 
 
The APE also includes areas where the potential exists for historic properties to be indirectly 
affected by the Project. Where station construction, signal upgrades, and other highly visible 
improvements are planned, the APE extends on either side of the right-of-way to the nearest tax 
parcel, or to a maximum of 200 feet where large tax parcels are adjacent to Project elements. The 
APE is larger in the following areas, to account for potential visual effects: 
 

• Salmon Bay, where some Project alternatives include a high-level fixed bridge, the APE 
extends 0.25 mile from the center of the proposed high-level bridges at 14th Avenue NW 
and 15th Avenue NW. It also extends to parcels on the southwest side of the Ballard 
Bridge (between 21st Avenue West and the shoreline, north of West Nickerson Street) 
and includes all of Fishermen's Terminal. 

• SW Genesee Street between 26th Avenue SW and 30th Avenue SW, where one Project 
alternative includes high guideway height, the APE extends to two parcels to the north of 
SW Genesee Street. 

• SODO, where some of the Project alternatives would reconstruct South Holgate Street 
and South Lander Street to cross over the existing and proposed light rail alignments, the 
APE extends one additional parcel from the guideway. 

 
A survey for historic resources is currently underway to identify buildings, structures, sites, 
objects, and districts constructed in 1980 or earlier that are within the APE or on parcels crossed 
by the APE, and to assess their potential to be affected by the Project. Historic resources 
identified during the survey will be documented in the Washington Information System for 
Architectural and Archaeological Records Data (WISAARD) database, and evaluated for 
eligibility for listing on the National Register of Historic Places (NRHP). 
 
An archaeological survey will also be conducted within the APE that includes a pedestrian 
survey and shovel testing to identify and assess the potential for intact archaeological deposits. 
Shovel testing will be focused where ground disturbance is planned in areas that have not been 
previously disturbed. Where archaeological high-probability areas identified within the APE 
cannot be tested prior to Project construction, archaeological monitoring during construction will 
be recommended. 
 
Consulting Party Role 
FTA invites your organization to participate as a consulting party because you may have an 
interest in the Project and in its potential effects on historic and cultural properties. As you may 
know, Section 106 is a process that may not result in preservation in all instances but seeks to 
balance a full range of public values and perspectives to avoid, minimize, or mitigate adverse 
effects on historic properties. Consulting party status entitles you to comment on aspects of the 
Project that would potentially affect historic properties. As a consulting party, you would receive 
information about historic properties within the APE, and potential effects to those properties in 
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which you may have an interest. Properties of interest include those buildings, structures, 
objects, sites, and districts that are either listed, or eligible for listing, on the NRHP. 
 
If you elect to participate as a consulting party, please inform FTA of your decision and provide 
any comments on the APE within 30 days of receipt of this letter. Should you require additional 
information or have questions, please contact Mark Assam at 206-220-4465 or 
mark.assam@dot.gov. 
 
Thank you for your interest in the Project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator 
 
cc: Dennis Wardlaw, Transportation Archaeologist, Washington Department of Archaeology 

and Historic Preservation 
Lauren Swift, Central Corridor Environmental Manager, Sound Transit 
Alex Stevenson, Cultural Resources Program Manager, Sound Transit 

 
Enclosures: Project Vicinity Maps 
  Area of Potential Effects Map Set 
 

LINDA M 
GEHRKE

Digitally signed by 
LINDA M GEHRKE 
Date: 2020.08.31 
18:32:50 -07'00'



 
 
U.S. Department 
of Transportation 
Federal Transit 
Administration 
 
 
 
August 31, 2020 
 
 
 
Maiko Winkler-Chin 
Executive Director 
Seattle Chinatown International District Preservation and Development Authority 
P.O. Box 3302 
Seattle, WA 98114 
 
 
Subject: Sound Transit 
 West Seattle and Ballard Link Extensions Project 
 National Historic Preservation Act, Section 106 
 Consulting Party Invitation 
 
Dear Ms. Winkler-Chin: 
 
The Federal Transit Administration (FTA), in cooperation with Sound Transit, is proposing the 
West Seattle and Ballard Link Extensions Project (Project). The Project would extend Link light 
rail service from downtown Seattle to West Seattle's Alaska Junction area, and to Ballard's 
Market Street area, in Seattle, King County, Washington. Sound Transit intends to apply for 
federal funds administered by FTA for the Project, making it an undertaking subject to the 
provisions of Section 106 of the National Historic Preservation Act and its implementing 
regulations at 36 Code of Federal Regulations (CFR) Part 800. This letter invites your 
organization to participate in the Section 106 consultation process for the Project as a consulting 
party. 
 
Project Description 
The Project would extend Link light rail service 11.8 miles from downtown Seattle to both West 
Seattle and Ballard (see enclosed Project Vicinity Maps). The Project includes light rail 
guideway with elevated, at-grade, and tunnel profiles. It also includes 14 stations that would 
either be elevated, at-grade, or in a tunnel. The stations would serve the following areas in 
Seattle: Alaska Junction, Avalon, Delridge, SODO, the sports stadiums, Chinatown/International 
District, Midtown, Westlake, Denny, South Lake Union, Seattle Center, Smith Cove, Interbay, 
and Ballard. 
 

REGION X 
Alaska, Idaho, Oregon, 
Washington 

915 Second Avenue 
Federal Bldg. Suite 3142 
Seattle, WA  98174-1002 
206-220-7954 
206-220-7959 (fax) 
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Area of Potential Effects 
The Area of Potential Effects (APE) for the Project is illustrated in the enclosed APE Map Set. 
The APE includes all areas where ground disturbance may occur, including excavation, grading, 
curb removal, utilities, etc. The APE includes areas where stations, transit centers, and other 
improvements are planned. It also includes possible construction staging areas. 
 
The APE also includes areas where the potential exists for historic properties to be indirectly 
affected by the Project. Where station construction, signal upgrades, and other highly visible 
improvements are planned, the APE extends on either side of the right-of-way to the nearest tax 
parcel, or to a maximum of 200 feet where large tax parcels are adjacent to Project elements. The 
APE is larger in the following areas, to account for potential visual effects: 
 

• Salmon Bay, where some Project alternatives include a high-level fixed bridge, the APE 
extends 0.25 mile from the center of the proposed high-level bridges at 14th Avenue NW 
and 15th Avenue NW. It also extends to parcels on the southwest side of the Ballard 
Bridge (between 21st Avenue West and the shoreline, north of West Nickerson Street) 
and includes all of Fishermen's Terminal. 

• SW Genesee Street between 26th Avenue SW and 30th Avenue SW, where one Project 
alternative includes high guideway height, the APE extends to two parcels to the north of 
SW Genesee Street. 

• SODO, where some of the Project alternatives would reconstruct South Holgate Street 
and South Lander Street to cross over the existing and proposed light rail alignments, the 
APE extends one additional parcel from the guideway. 

 
A survey for historic resources is currently underway to identify buildings, structures, sites, 
objects, and districts constructed in 1980 or earlier that are within the APE or on parcels crossed 
by the APE, and to assess their potential to be affected by the Project. Historic resources 
identified during the survey will be documented in the Washington Information System for 
Architectural and Archaeological Records Data (WISAARD) database, and evaluated for 
eligibility for listing on the National Register of Historic Places (NRHP). 
 
An archaeological survey will also be conducted within the APE that includes a pedestrian 
survey and shovel testing to identify and assess the potential for intact archaeological deposits. 
Shovel testing will be focused where ground disturbance is planned in areas that have not been 
previously disturbed. Where archaeological high-probability areas identified within the APE 
cannot be tested prior to Project construction, archaeological monitoring during construction will 
be recommended. 
 
Consulting Party Role 
FTA invites your organization to participate as a consulting party because you may have an 
interest in the Project and in its potential effects on historic and cultural properties. As you may 
know, Section 106 is a process that may not result in preservation in all instances but seeks to 
balance a full range of public values and perspectives to avoid, minimize, or mitigate adverse 
effects on historic properties. Consulting party status entitles you to comment on aspects of the 
Project that would potentially affect historic properties. As a consulting party, you would receive 
information about historic properties within the APE, and potential effects to those properties in 
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which you may have an interest. Properties of interest include those buildings, structures, 
objects, sites, and districts that are either listed, or eligible for listing, on the NRHP. 
 
If you elect to participate as a consulting party, please inform FTA of your decision and provide 
any comments on the APE within 30 days of receipt of this letter. Should you require additional 
information or have questions, please contact Mark Assam at 206-220-4465 or 
mark.assam@dot.gov. 
 
Thank you for your interest in the Project. 
 
Sincerely, 
 
 
 
Linda M. Gehrke 
Regional Administrator 
 
cc: Dennis Wardlaw, Transportation Archaeologist, Washington Department of Archaeology 

and Historic Preservation 
Lauren Swift, Central Corridor Environmental Manager, Sound Transit 
Alex Stevenson, Cultural Resources Program Manager, Sound Transit 

 
Enclosures: Project Vicinity Maps 
  Area of Potential Effects Map Set 
 

LINDA M 
GEHRKE

Digitally signed 
by LINDA M 
GEHRKE 
Date: 2020.08.31 
18:35:22 -07'00'
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