4.6 Cultural Resources

The term “cultural resources” encompasses, but is not necessarily limited
to, archaeological sites, Native American and traditional cultural properties,
historic buildings and structures, historic districts, and planned landscapes.
The National Historic Preservation Act of 1966 was passed to recognize the
importance of these resources to our national, regional, and local culture.

The bistoric built environment includes buildings; structures that are not
buildings, such as bridges; objects; districts; landscapes; or even sites or
locations of historic importance where no remains exist. The significance of
such properties may be historical in that they are associated with “broad
patterns in our history” or the lives of “persons significant in our past” (36
CFR part 60.4, Criteria for Evaluation). Buildings and structures may also
represent or exemplify a particular type or style of building, have aesthetic
significance, or preserve the work of a master architect or engineer.

Archaeological resonrces are places where past peoples have left physical
evidence of their occupation. Archaeological sites may include deposits of
debris such as artifacts, food remains (shells and bones), or the ruins of
dwellings or other structures.

Traditional cultural places include properties that define or exemplify the
identity of a particular cultural group. Traditional cultural places are
established places associated with the cultural practices or beliefs of a living
community, which are rooted in the community’s history, and are important
in maintaining the continuing cultural identity of the community.

WSDOT identified 367 historic properties in the project corridor, including
one traditional cultural property. No National Register of Historic Places-
(NRHP) eligible archaeological sites were identified. Due to the presence of
cultural resources in the project vicinity, WSDO'T has incorporated historic
preservation principles into the planning process for the SR 520, I-5 to
Medina project through consultation among FHWA, the Advisory Council
on Historic Preservation (ACHP), Washington Department of Archaeology
and Historic Preservation (DAHP), affected tribes, and consulting parties.
Please see the Final Cultural Resources Assessment and Discipline Report
(Attachment 7) for more information.

What is the historic setting of the project area?

With the arrival of explorers and settlers, the native cultures of the area
were weakened by imported diseases, and native people were physically
displaced from their land and their ways of life. The settlers, in their newly
claimed territory, developed many of the project area’s neighborhoods and
institutions in the first half of the 20th century.
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4.6 Cultural Resources

The National Register of Historic
Places

The National Register of Historic Places
(NRHP) is the official list of cultural
resources worthy of preservation, authorized
under the National Historic Preservation Act
of 1966. Properties listed in the National
Register include districts, sites, buildings,
structures, and objects that are significant in
American history, architecture, archaeology,
engineering, and culture. National Register
properties are distinguished by having been
documented and determined eligible
according to uniform standards (Criteria A-D,
known as the Criteria for Evaluation), listed
below. Please see the Final Cultural
Resources Assessment and Discipline
Report in Attachment 7 for additional
information.

American history, architecture, archeology,
engineering, and culture are present in
districts, sites, buildings, structures, and
objects. For a property to quality for listing in
the NRHP, it must have historic significance
and integrity, and generally be at least 50
years old. The property must demonstrate
significance in a least one of the following
areas, which are known as the Criteria for
Evaluation:

A. Associated with events that have made a
significant contribution to the broad patterns
of our history; or

B. Associated with the lives of persons
significant in our past; or

C. 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; or

D. Yielded, or may be likely to yield,
information important in prehistory or history.

In addition, the property must retain enough
integrity to be able to convey its significance.
The seven aspects of integrity are location,
design, setting, materials, workmanship,
feeling, and association.
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Exhibits 4.6-1 and 4.6-2 show the historic properties in the APE. They
include the Roanoke Historic District, Montlake Historic District, the
contributing elements to the districts, individual properties outside the
district boundaries that are listed in the NRHP or eligible for listing and
many individual historic buildings on the University of Washington campus,
as well as engineered structures such as the Montlake Bridge, the Montlake
Cut, and the Evergreen Point Bridge itself. The status of all listed and
eligible properties is discussed in detail in the Final Cultural Resources
Assessment and Discipline Report (Attachment 7).

Roanoke Park Historic District

The Roanoke Park Historic District is located on the northeast side of the
intersection of SR 520 and I-5. The boundaries of the historic district are
roughly East Roanoke Street, Harvard Avenue East, East Shelby Street, and
10th Avenue East, and include Roanoke Park, which is located at 910 East
Roanoke Street (Exhibit 4.6-1). The historic district is entirely within the
APE. There are 101 properties, of which 80 are contributing resources to
the district, including Roanoke Park itself and the individually listed William
H. Parsons House (Harvard Mansion). The status of all listed and eligible
resources is discussed in detail in the Final Cultural Resources Assessment
and Discipline Report (Attachment 7). Table 4.6-1 presents the listed and
individually eligible historic properties in the area of potential effects (APE),
which includes the Roanoke Park Historic District.

Seattle acquired the land for Roanoke Park in 1908 and developed it in
1910. The park was originally intended for hikers and bicyclists using the
popular path to the Washington Park Arboretum and Lake Washington.
The surrounding neighborhood was platted in 1890, but did not see much
development until the park was created. Between 1908 and 1912, growth
exploded with the construction of some 60 homes in a variety of styles,
including Craftsman, Mission, Classic Box, Swiss Chalet, and various revival
styles. Because of their distinctive character, their association with several
notable architects, and their excellent preservation, these homes help form
the Roanoke Park Historic District, listed in the NRHP in July 2009. The
district was listed under Criteria A and C for its direct association with
events that made a significant contribution to the broad patterns of local
and national history, and for its collection of eatly 20th century residential
architecture designed by many notable Seattle architects. Exhibit 4.6-1
shows the boundaries of the Roanoke Park Historic District and the
district’s contributing elements, along with the location of other historic
properties in the Seattle area.
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Area of Potential Effects

The area of potential effects (APE) is the
geographic area within which an undertaking
may directly or indirectly cause alterations in
the character or use of historic properties (36
CFR Section 800.16(d)). For this project, the
APE consists of four footprints:

(1) the known or anticipated construction
footprint that includes staging and laydown
areas

(2) a buffer area (one property deep or 200
to 300 feet from the construction footprint, as
appropriate) that includes sufficient area to
encompass historic structures, commercial
buildings and residences, historic districts,
and public facilities (including parks and
bridges) that might be directly or indirectly
affected by demolition, change of land use,
noise, dust, vibration, degraded visual
quality, or other effects

3) additional areas outside the construction
footprint such as the entire Roanoke Park
Historic District, the Washington Park
Arboretum, all currently identified potential
construction haul routes, and all of the
navigable waters of Portage Bay

4) additional sites that are not contiguous
with the rest of the APE, including sites
considered for pontoon construction and
staging, and 6(f) mitigation sites

WSDOT determined the APE for the project
in consultation with the SHPO, and also
sought comments from the identified
concerned tribes and other consulting
parties. Exhibit 4.6-1 shows the APE for the
project.

Home located in the Roanoke Park
Historic District
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4.6 Cultural Resources

Exhibit 4.6-1. Historic Properties in Seattle (I-5 and Portage Bay Area)
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Cultural Resources

Exhibit 4.6-2. Historic Properties in Seattle (Montlake Area)
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4.6

Cultural Resources

Table 4.6-1. Listed and Individually Eligible Historic Properties in the APE (property ID numbers correlate with

Exhibits 4.6-1, 4.6-2, and 4.6-3)

Property
ID

10

14

15

16

17

18

20

22

23

25

26

27
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Street Name/Location

Harvard Avenue East

Boylston Avenue East

Boylston Avenue East

Franklin Avenue East

Franklin Avenue East

Franklin Avenue East

Franklin Avenue East

Broadway Avenue East

East Miller Street

Broadway Avenue East

East Miller Street

East Miller Street

10th Avenue East

Street Address/
Property Name

1980
Chung House

2515
Denny-Fuhrman
(Seward) School

2815
Shelby Apartments

2847
Gilmore House

2901
L’ Amourita Apartments

2919
Franklin Apartments

2923
Franklin Apartments

2352
Talder House

904
East Miller
Condominium

2408
Sugamura House

910
Wicklund-Jarr House

914
Glover Homes

2351
Keuss Building

Date of
Construction
1932

1893, 1905, 1917

1928

1907

1909

1927

1927

1909

1911

1910

1905

1910

1930

Comments

Eligible for the NRHP under
Criterion C

Three buildings — Eligible for the
NRHP under Criteria A and C
Designated Seattle Landmark
1893 building is also listed on
the Washington Historic Register
(WHR)

Eligible for the NRHP under
Criterion C

Multiple Property Nomination for
Seattle Apartment Buildings:
1900-1957

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Multiple Property Nomination for
Seattle Apartment Buildings:
1900-1957

Designated Seattle Landmark

Eligible for the NRHP under
Criterion C

Multiple Property Nomination for
Seattle Apartment Buildings:
1900-1957

Eligible for the NRHP under
Criterion C

Multiple Property Nomination for
Seattle Apartment Buildings:
1900-1957

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C
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4.6

Cultural Resources

Table 4.6-1. Listed and Individually Eligible Historic Properties in the APE (property ID numbers correlate with

Exhibits 4.6-1, 4.6-2, and 4.6-3)

Property

36

37

38

39

45

48

52

53

54

55
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ID

Street Name/Location

East Roanoke Street

Roughly bounded by East
Roanoke Street, Harvard
Avenue East, East Shelby
Street, and 10th Avenue
East

Harvard Avenue East

Federal Avenue East

East Roanoke Street

Boyer Avenue East

Boyer Avenue East

Lake Washington Ship
Canal

Montlake Boulevard NE
over Lake Washington
Ship Canal

East Hamlin Street

Street Address/
Property Name

901
Fire Station #22

Roanoke Park Historic
District

2706
William Parsons House

2422
Boyd House

1118
Andrew Gunby House

2545
Alden Mason House

2518
Kelley House

Montlake Cut

Montlake Bridge

1807
Seattle Yacht Club

Date of
Construction

1965

Period of
Significance
1899-1939

1903

1907

1940

1949

1909

1916

1924

1919

Comments

Eligible for the NRHP under
Criteria Aand C
WHR listed

NRHP-Listed under Criteria A
and C
WHR listed

NRHP-Listed under Criteria A
and C

Contributing to the Roanoke
Park Historic District

WHR listed and a designated
Seattle Landmark

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criteria Band C

Potentially Eligible Seattle
Landmark

Eligible for the NRHP under
Criterion C

NRHP-Listed under Criteria A
and C

[Chittenden Locks and Related
Features of the Lake
Washington Ship Canal Multiple
Property Listing]

WHR listed and a designated
Seattle Landmark

NRHP-Listed under Criterion C
[Historic Bridges/Tunnels in
Washington State]

WHR listed and a designated
Seattle Landmark

NRHP-Listed under Criterion A
Contributing to the Montlake
Historic District

WHR listed and a designated
Seattle Landmark
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4.6 Cultural Resources

Table 4.6-1. Listed and Individually Eligible Historic Properties in the APE (property ID numbers correlate with

Exhibits 4.6-1, 4.6-2, and 4.6-3)

Property Street Address/ Date of
ID Street Name/Location Property Name Construction Comments

56 Montlake Boulevard NE 2723 1931, 1939, 1940, 1931, 1965, 1966 buildings are
NOAA Northwest 1965, 1966 individually Eligible for the NRHP
Fisheries Science under Criteria A and C
Center 1931 building is contributing to
the Montlake Historic District
Potentially Eligible Seattle
Landmark

58 East Hamlin Street 1893 1932 Contributing to Montlake Historic
District
Individually Eligible for the NRHP
under Criterion C

61 East Hamlin Street 1896 1925 Contributing to Montlake Historic
District
Individually Eligible for the NRHP
under Criterion C

63 Montlake Boulevard NE 2815 1914 Contributing to Montlake Historic
District
Individually Eligible for the NRHP
under Criterion C

64 East Shelby Street 1897 1926 Contributing to Montlake Historic
District
Individually Eligible for the NRHP
under Criterion C

75 East Shelby Street 2136 1931 Contributing to Montlake Historic
District
Individually Eligible for the NRHP
under Criterion C

76 East Shelby Street 2142 1925 Contributing to Montlake Historic
District
Individually Eligible for the NRHP
under Criterion C

77 East Shelby Street 2146 1921 Contributing to Montlake Historic
District
Individually Eligible for the NRHP
under Criterion C

79 East Shelby Street 2158 1925 Contributing to Montlake Historic
District
Individually Eligible for the NRHP
under Criterion C

80 East Shelby Street 2159 1914 Contributing to Montlake Historic
Mary Houlahan House District
Individually Eligible for the NRHP
under Criterion C

83 East Shelby Street 2147 1926 Contributing to Montlake Historic
District
Individually Eligible for the NRHP
under Criterion C
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4.6 Cultural Resources

Table 4.6-1. Listed and Individually Eligible Historic Properties in the APE (property ID numbers correlate with

Exhibits 4.6-1, 4.6-2, and 4.6-3)

Property Street Address/ Date of
ID Street Name/Location Property Name Construction Comments

90 East Shelby Street 2111 1925 Contributing to Montlake Historic
District
Individually Eligible for the NRHP
under Criterion C

94 East Hamlin Street 2110 1924 Contributing to Montlake Historic
District
Individually Eligible for the NRHP
under Criterion C

101 East Hamlin Street 2146 1920 Contributing to Montlake Historic
District
Individually Eligible for the NRHP
under Criterion C

109 East Hamlin Street 2133 1919 Contributing to Montlake Historic
District
Individually Eligible for the NRHP
under Criterion C

110 East Hamlin Street 2127 1924 Contributing to Montlake Historic
District
Individually Eligible for the NRHP
under Criterion C

111 East Hamlin Street 2121 1927 Contributing to Montlake Historic
District
Individually Eligible for the NRHP
under Criterion C

123 West Montlake Place East 2511 1931 Contributing to Montlake Historic
District
Individually Eligible for the NRHP
under Criterion C

125 West Montlake Place East 2501 1931 Contributing to Montlake Historic
District
Individually Eligible for the NRHP
under Criterion C

126 East Calhoun Street 1618 1935 Contributing to Montlake Historic
Montlake Community District
Center Individually Eligible for the NRHP
under Criteria A and C
Designated Seattle Landmark

138 East Louisa Street 2220 1930 Contributing to Montlake Historic
District
Individually Eligible for the NRHP
under Criterion C

146 24th Avenue East 2402 1920 Contributing to Montlake Historic
District
Individually Eligible for the NRHP
under Criterion C

SR 520, I-5 TO MEDINA: BRIDGE REPLACEMENT AND HOV PROJECT | FINAL EIS AND FINAL SECTION 4(F) AND 6(F) EVALUATIONS 4.6-8



4.6

Cultural Resources

Table 4.6-1. Listed and Individually Eligible Historic Properties in the APE (property ID numbers correlate with

Exhibits 4.6-1, 4.6-2, and 4.6-3)

Property
ID

160

161

162

166

169

171

175

179

180

181

184

Street Name/Location

East Montlake Place East

East Montlake Place East

East Montlake Place East

Lake Washington Blvd.
East

Lake Washington Blvd.
East

Lake Washington Blvd.
East

Lake Washington Blvd.
East

Lake Washington Blvd.
East

Lake Washington Blvd.
East

Lake Washington Blvd.
East

Lake Washington Blvd.
East

Street Address/
Property Name

2600

2604

2610

2219

2231

2401

2425

2441

2445

2449

2465

Construction

1926

1926

1926

1929

1927

1930

1931

1927

1927

1928

1927

Comments

Contributing to Montlake Historic
District

Individually Eligible for the NRHP
under Criterion C

Contributing to Montlake Historic
District

Individually Eligible for the NRHP
under Criterion C

Contributing to Montlake Historic
District

Individually Eligible for the NRHP
under Criterion C

Contributing to Montlake Historic
District

Individually Eligible for the NRHP
under Criterion C

Contributing to Montlake Historic
District

Individually Eligible for the NRHP
under Criterion C

Contributing to Montlake Historic
District

Individually Eligible for the NRHP
under Criterion C

Contributing to Montlake Historic
District

Individually Eligible for the NRHP
under Criterion C

Contributing to Montlake Historic
District

Individually Eligible for the NRHP
under Criterion C

Contributing to Montlake Historic
District

Individually Eligible for the NRHP
under Criterion C

Contributing to Montlake Historic
District

Individually Eligible for the NRHP
under Criterion C

Contributing to Montlake Historic
District

Individually Eligible for the NRHP
under Criterion C
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4.6

Cultural Resources

Table 4.6-1. Listed and Individually Eligible Historic Properties in the APE (property ID numbers correlate with

Exhibits 4.6-1, 4.6-2, and 4.6-3)

Property
ID

187

199

200

200

201

202

203

205

206

212

213

214

215

216

217
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Street Name/Location

East Roanoke Street

26th Avenue East

Arboretum Drive East

Within the Washington
Park Arboretum

Over Lake Washington
Boulevard in the
Washington Park
Arboretum

Governor Albert D.
Rosellini/Evergreen Point
Bridge

University of Washington
Campus

University of Washington
Campus

University of Washington
Campus

University of Washington
Campus

University of Washington
Campus

University of Washington
Campus

University of Washington
Campus

Montlake Boulevard NE
University of Washington
Campus

Montlake Boulevard NE
University of Washington
Campus

Street Address/
Property Name

2603

2451

2300
Washington Park
Arboretum

Foster Island

Arboretum Aqueduct

Over Lake Washington

Naval Military Hangar —
Canoe House

Bloedel Hall
Winkenwerder Forest
Lab

Wilson Ceramics Lab

Wilcox Hall

More Hall

More Hall Annex
(former Nuclear
Reactor Building)

Pavilion Pedestrian
Bridge

Graves Hall

Date of
Construction

1930

1930

1903

1912

1968

1918

1971

1963

1946

1963

1946-48

1961

1938

1963

Comments

Contributing to Montlake Historic
District

Individually Eligible for the NRHP
under Criterion C

Contributing to Montlake Historic
District

Individually Eligible for the NRHP
under Criterion C

Eligible for the NRHP under
Criteria Aand C

WHR listed and a designated
Seattle Landmark

NRHP-Eligible TCP under
Criterion A and B

NRHP-Listed under Criterion C
[Historic Bridges/Tunnels in
Washington State]

WHR listed and a designated
Seattle Landmark

Eligible for the NRHP under
Criteria A and C; eligible under
Criteria G for its exceptional
importance

NRHP-Listed under Criterion C
WHR listed

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

NRHP-Listed under Criteria A
and C
WHR Listed

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C
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4.6

Cultural Resources

Table 4.6-1. Listed and Individually Eligible Historic Properties in the APE (property ID numbers correlate with

Exhibits 4.6-1, 4.6-2, and 4.6-3)

Property
ID
220

221

222

223

224

225

226

227

234

238

239

252

255

256

268

273
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Street Name/Location

University of Washington
Campus

Montlake Boulevard NE
University of Washington
Campus

Montlake Boulevard NE
University of Washington
Campus

University of Washington
Campus

University of Washington
Campus

University of Washington
Campus

42nd Avenue East

Evergreen Point Road

Evergreen Point Road

Roughly bounded by
Washington Park
Arboretum, Portage Bay,
the Montlake Cut, and
Interlaken Park

From East Madison Street
to NE Pacific Street

5th Avenue NE

5th Avenue NE

5th Avenue NE

Roosevelt Way NE

7th Avenue NE

Street Address/
Property Name

University of
Washington Club

Montlake Boulevard
Pedestrian Overpass
South

Montlake Boulevard
Pedestrian Overpass
North

McMahon Hall

CENPA Instrument
Shop

North Physics
Laboratory

2411
Edgewater
Condominiums

3267
Dixon House

2851
James Arntson House

Montlake Historic
District

Lake Washington
Boulevard

4559
4545
4541
4501 Performance

Bicycles

4311

Date of
Construction
1960

1958

1958

1965

1948

1949

1938-40

1952

1953

Period of
Significance 1905
to 1952

1904 - 1909

1919

1919

1919

1926

1918

Comments

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Multiple Property Nomination for
Seattle Apartment Buildings:
1900-1957

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

District Eligible for the NRHP
under Criterion C

Eligible for the NRHP under
Criteria Aand C
Contributing to the Montlake
Historic District

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion A and C

Eligible for the NRHP under
Criterion C
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4.6 Cultural Resources

Table 4.6-1. Listed and Individually Eligible Historic Properties in the APE (property ID numbers correlate with

Exhibits 4.6-1, 4.6-2, and 4.6-3)

Property Street Address/ Date of
ID Street Name/Location Property Name Construction Comments
283 7th Avenue NE 4247 1919 Eligible for the NRHP under
Criterion C
284 Roosevelt Way NE 4212-4214 1924 — 1967 Eligible for the NRHP under
Hardwick's Swap Shop Criterion C
292 7th Avenue NE 4206 1925 Eligible for the NRHP under
Criterion C
303 7th Avenue NE 4030 1925 Eligible for the NRHP under
Criterion C
310 9th Ave NE 4001 1964 Eligible for the NRHP under
Criterion C
317 Eastlake Avenue East 3242 1916 Eligible for the NRHP under
The Martello Criterion C

Designated Seattle Landmark

318 Eastlake Avenue East 3240 1909 Eligible for the NRHP under
Criterion C
320 Fuhrman Avenue East 3261 1952 Eligible for the NRHP under
Criterion C
322 Fuhrman Avenue East 3240 1955 Eligible for the NRHP under
Lanai Apartments Criterion C
324 Fuhrman Avenue E 3226 1928 Eligible for the NRHP under
Criterion C
330 Harvard Avenue East 3206 1924 Eligible for the NRHP under
Criterion C
Designated Seattle Landmark
351 Franklin Avenue East 3100 1924 Eligible for the NRHP under
Wembley Court Criterion C
Designated Seattle Landmark
355 Fuhrman Avenue East 3116 1928 Eligible for the NRHP under
Criterion C
357 Fuhrman Avenue East 3106 1928 Eligible for the NRHP under
Criterion C
358 East Allison Street 1000 1927 Eligible for the NRHP under
Criterion C
367 East Gwinn Place 886 1922 Eligible for the NRHP under
Criterion C
370 Fuhrman Avenue East 2946 1937 Eligible for the NRHP under
Criterion C
371 Fuhrman Avenue East 2932 1923 Eligible for the NRHP under
Criterion C
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4.6

Cultural Resources

Table 4.6-1. Listed and Individually Eligible Historic Properties in the APE (property ID numbers correlate with

Exhibits 4.6-1, 4.6-2, and 4.6-3)

Property
ID

373

374

380

381

382

383

384

385

386

388

390

391

412

414

421

425

432

433

434

Street Name/Location

Fuhrman Avenue East

Fuhrman Avenue East

Eastlake Avenue East

Eastlake Avenue East

Franklin Avenue East

Franklin Avenue East

Franklin Avenue East

Eastlake Avenue East

Franklin Avenue East

Franklin Avenue East

E Hamlin Street

E Hamlin Street

Franklin Avenue East

Boylston Avenue East

Boylston Avenue East

Boyer Avenue East

Boyer Avenue East

Boyer Avenue East

Boyer Avenue East

Street Address/
Property Name

2917
Canal Market

2926

2852
Valencia Apartments

2828-2840
Coronado Apartments

2837

2821
Franklin Arms
Apartments

2819

2822

Buena Vista
Apartments
2811

2807

The Joyce Apartment
220

222

Hamlin Place
2733

2727

2623

2717

2637

2633

2629

Construction

1922

1920

1957

1958

1942

1926

1901

1925

1924

1928

1949

1928

1950

1909

1911

1919

1923

1923

1923

Comments

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C
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4.6

Cultural Resources

Table 4.6-1. Listed and Individually Eligible Historic Properties in the APE (property ID numbers correlate with

Exhibits 4.6-1, 4.6-2, and 4.6-3)

Property

ID

437

441

442

444

445

454

456

457

458

459

460

463

464

468

472

473

474

479

481

486

Street Name/Location

Boyer Avenue East

Boylston Avenue East

Boylston Avenue East

Boylston Avenue East

Boylston Avenue East

Boylston Avenue East

East Lynn Street

Boylston Avenue East

Boylston Avenue East

Boylston Avenue East

Boylston Avenue East

Boylston Avenue East

East Boston Street

Boylston Avenue East

Boylston Avenue East

Boylston Avenue East

East Newton Street

Lakeview Boulevard East

Lakeview Boulevard East

Delmar Drive East

Street Address/
Property Name

2617

2411

2407

2401

2359

2315

625

2239

2235

2231

2227

2203

269

2025

2007

2003

267

1618

1606

2448

Construction

1924

1914

1914

1926

1908

1909

1904

1900

1909

1909

1915

1925

1929

1915

1965

1925

1909

1919

1916

1919

Comments

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C

Eligible for the NRHP under
Criterion C
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4.6 Cultural Resources

Table 4.6-1. Listed and Individually Eligible Historic Properties in the APE (property ID numbers correlate with

Exhibits 4.6-1, 4.6-2, and 4.6-3)

Property Street Address/ Date of
ID Street Name/Location Property Name Construction Comments

491 Delmar Drive East 2432 1910 Eligible for the NRHP under
Criterion C

501 Boyer Avenue East 2430 1925 Eligible for the NRHP under
Criterion C

502 Boyer Avenue East 2428 1926 Eligible for the NRHP under
Criterion C

503 Boyer Avenue East 2424 1926 Eligible for the NRHP under
Criterion C

504 Boyer Avenue East 2415 1912 Eligible for the NRHP under
Criterion C

508 Delmar Drive East 2340 1928 Eligible for the NRHP under
Criterion C

515 Delmar Drive East 2301 1937 Eligible for the NRHP under
Criterion C

516 Delmar Drive East 2328 1936 Eligible for the NRHP under
Criterion C

522 Boyer Avenue East 2400 1956 Eligible for the NRHP under
Criterion C

523 Boyer Avenue East 2366 1906 Eligible for the NRHP under
Criterion C

528 14th Avenue East 2330 1929 Eligible for the NRHP under
Criterion C

531 East Lynn Street 1418 1953 Eligible for the NRHP under
Criterion C

532 East Lynn Street 1404 1963 Eligible for the NRHP under
Criterion C

571 Boyer Avenue East 2100 1962 Eligible for the NRHP under
Criterion C

573 19" Avenue East 2401 1965 Eligible for the NRHP under
Criterion C

594 NE Boat Street 1139 - 1299 1935 Eligible for the NRHP under
Criteria Aand C

597 Rainier Avenue South 10034 1955 Eligible for the NRHP under
Criterion C

598 Rainier Avenue South 10036 1952 Eligible for the NRHP under
Criterion C

599 Rainier Avenue South 10038 1953 Eligible for the NRHP under
Criterion C

600 I-5 Bridge Over Lake Lake Washington Ship 1958 Eligible for the NRHP under
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4.6 Cultural Resources

Table 4.6-1. Listed and Individually Eligible Historic Properties in the APE (property ID numbers correlate with

Exhibits 4.6-1, 4.6-2, and 4.6-3)

Property Street Address/ Date of
ID Street Name/Location Property Name Construction Comments
Washington Ship Canal Canal Bridge Criteria Aand C
601 Over Lake Washington University Bridge 1919 Eligible for the NRHP under
Ship Canal in Portage Criteria Aand C
Bay
702 East 11th Street 3510 1929 NRHP-Listed under Criteria A
Fire Station #15 and C
703 Port of Tacoma Road 1123 1956 Eligible for the NRHP under
CTC Administrative Criteria Aand C
Building
704 Port of Tacoma Road 1123 1951 Eligible for the NRHP under
CTC Laboratory Criteria Aand C
Building
705 Port of Tacoma Road 1123 1951 Eligible for the NRHP under
CTC Research Building Criteria Aand C
706 Port of Tacoma Road 1123 1956 Eligible for the NRHP under
CTC Structural Plant Criteria Aand C
802 Washington Street NE 915 1947 Eligible for the NRHP under
Port of Olympia Main Criteria A and B
Office

Montlake Historic District

First platted in 1909, the Montlake neighborhood saw its peak of
construction in the 1920s. Early developers filled the area south of the
Montlake Cut with homes in the Craftsman, Tudor Revival, Colonial
Revival, and California Mediterranean styles. The boundary of the Montlake
area is generally considered to be from the Washington Park Arboretum to
Portage Bay, with the northern boundary at the Montlake Cut and the
southern boundary often listed as Interlaken Park or Interlaken Boulevard.
The neighborhood’s cohesiveness and integrity make it eligible for the

NRHP as a historic district; residents of the community are actively

working to propose the district for NRHP listing. The SHPO concurred Home located in the Montlake
that the Montlake Historic District was eligible for the NRHP on Historic District
August 27, 2009.

For boundaries of the Montlake Historic District proposed by the Montlake
Community Club and the location of those properties that are eligible for
the NRHP, either individually or as contributing elements, see Exhibit 4.6-
2. The district is only partially located within the APE. The contributing
properties include the individually listed Seattle Yacht Club and 37
properties that are also individually eligible (that is, eligible independent of
the district).
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The status of all listed and eligible properties is discussed in detail in the

Final Cultural Resources Assessment and Discipline Report (Attachment 7).

Washington Park Arboretum

Created as a park in 1902, the Arboretum as we now know it began to take
shape in 1907 when the UW decided to expand its own arboretum in
preparation for the Alaska-Yukon-Pacific Exposition. With the assistance
of local garden clubs, the University raised enough money for preparation
of a master plan by the Olmsted Brothers landscape firm. In 1917, Foster
Island became part of the Arboretum. The City largely completed its
acquisition of land for Washington Park by 1921. In March 1924,
Washington Park was officially set aside as a botanical garden and
arboretum.

The Arboretum has changed over time, with renewed plantings, new
signage and lighting, new paving, and other improvements. As a historic
designed landscape meant to educate and provide public beautification, it is
an icon of the Seattle parks system. Although the northern section of the
Arboretum was heavily affected by the construction of SR 520 and has
suffered a loss of integrity, the rest of the Arboretum remains intact. Taken
as a whole, the Arboretum retains good integrity. The Washington Park
Arboretum is eligible for the NRHP under Criterion A, for its association
with events that have made a significant contribution to the broad patterns
of our history, including the Alaska-Yukon-Pacific Exposition, the
development of the University of Washington, the Works Progress
Administration, and the development of the parks system in Seattle, and
under Criterion C, as the work of a master for its design by the noted
Olmsted Brothers, as well as the many talented designers and architects
who contributed to its design features.

Other Historic Properties

Exhibit 4.6-2 also shows other historic properties in the APE. They include
individual historic buildings on the University of Washington campus and
others outside the Montlake and Roanoke Park historic districts, as well as
engineered structures such as the Montlake Bridge, the Montlake Cut, and
the Evergreen Point Bridge itself. The status of all listed and eligible
properties is discussed in detail in the Final Cultural Resources Assessment
and Discipline Report (Attachment 7).

Eastside Transition Area

The Eastside transition area contains two previously identified historic built
environment properties (Exhibit 4.6-3). One historic property, known as
the James Arntson House, has been determined eligible for the NRHP. A
property known as the Helen Pierce House has been determined not
eligible for the NRHP, but eligible for the WHR. Both of these properties
are located in Medina on Evergreen Point Road. DAHP concurred with

4.6 Cultural Resources

Arboretum Aqueduct

Exhibit 4.6-3. Historic Properties on
the Eastside
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Note: All resources are mapped and described in
detail in the Final Cultural Resources Assessment
and Discipline Report.
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Cultural Resources

these determinations of eligibility in April 2009. Nine additional properties
were surveyed in the Eastside transition area. Of these, one (the Dixon
House at 3267 Evergreen Point Road [property ID 227]) is eligible for the
NRHP. The SHPO concurred with these determinations of eligibility on
August 27, 2009.

What traditional cultural properties are in the project
area?

One traditional cultural property (TCP) was identified in the project area.
Foster Island, part of the Washington Park Arboretum, is recognized as a
TCP because of its significance to area Native American tribes. Due to its
cultural significance, it has been determined eligible for the National
Register of Historic Places (NRHP) under Criteria A and B for its
association with events important to our history and with the lives of
persons significant in our past. The Preferred Alternative and all of the
SDEIS options would affect this property, and appropriate mitigation
measures have been developed in consultation with WSDOT, FHWA, the
State Historic Preservation Officer (SHPO), and affected tribes to mitigate
any potential adverse effect.

Following identification of the Preferred Alternative and consultation with
the affected tribes and SHPO, WSDOT conducted archaeological
investigations on Foster Island in all areas of anticipated ground
disturbance from the project. No significant archaeological sites were
uncovered, and therefore the section of Foster Island within the limits of
construction is not eligible for the NRHP under Criterion D.

Foster Island was historically used as a burial place and continues to be a
sacred place to area tribes. In recognition of the cultural sensitivity of
Foster Island, WSDOT has worked with the affected tribes to develop the
design for the pier and span bridge that crosses the island. This
coordination has helped WSDOT minimize disturbance to this TCP.

Several events over the last century have changed the shape of Foster
Island, which was once two islands: a larger one to the south and a smaller
one to the north. The north island had low relief, and was only exposed

when the water level in Lake Washington was seasonally low. In 1916, the
Montlake Cut opened, dropping the elevation of Lake Washington by 9

feet. The two islands became one, surrounded by extensive mudflats. In the

early 1960s, WSDOT built SR 520, affecting Foster Island and creating the
landscape it has today.
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NRHP-eligible Dixon House located in the
Eastside Transition Area

Traditional Cultural Properties

The National Park Service's Guidelines for
Identifying and Documenting Traditional
Cultural Properties defines a traditional
cultural property (TCP) as a site “that is
eligible for inclusion in the National Register
[of Historic Places] because of its
association with cultural practices or beliefs
of a living community that (a) are rooted in
that community’s history, and (b) are
important in maintaining the continuing
cultural identity of the community.” These
properties could include, but are not limited
to, ceremonial sites, traditional homes of a
particular cultural group, or locations of
historic economic, artistic, or other cultural
practices. Source: Parker and King (1998).
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4.7 Noise

Environmental noise may interfere with a broad range of human activities in
a way that degrades public health and welfare. While state and local laws
regulate noise from commercial, industrial, and construction activities, they
do not regulate noise from traffic on public roadways. FHWA, however, has
established noise abatement criteria (NAC) for new highway projects to
provide guidance on acceptable noise levels. These criteria require WSDOT
to consider noise abatement measures if noise levels near a highway would
approach or exceed FHWA’s criteria, or if the project would result in a
substantial increase (10 decibels [dBA] or more) over existing noise levels.
For residential areas and parks, the criterion is 67 dBA—about the same
volume as a vacuum cleaner 10 feet from the listener. Because residential and
park areas are more sensitive to noise, these were the locations where traffic
noise levels were modeled to assess potential noise effects of the project.

What are the existing traffic noise levels?

High levels of traffic noise affect many neighborhoods in the project area.
Sources of this noise include SR 520, I-5, and busy arterial streets. To
characterize existing noise levels, WSDOT first measured noise levels at
receivers in the study area, and then used the measured levels as input to a
computerized noise model. The model used peak-hour traffic volumes at
posted speeds to represent the worst-case noise levels that can be expected
under the current roadway alignment and traffic flow conditions. To help
validate the noise modeling efforts and to evaluate noise levels in the study
area, noise analysts obtained actual field measurements of current noise
levels. This information was compared to levels predicted by the model to
verify that the model accurately calculates traffic noise exposure for existing
and projected conditions.

Existing peak-hour traffic noise levels were modeled for 230 receivers
(representing 838 residences) using posted speeds and 2004 peak-hour
traffic volumes. The 2004 traffic volumes were used because the difference
between 2004 and 2008 traffic volumes is so small (less than 10 percent in
most cases) that there would not be any measurable difference between the
predicted noise levels for each traffic data set. Exhibit 4.7-1 shows the
current locations in the Seattle study area where noise levels approach or
exceed the NAC. As shown, high noise levels occur in the neighborhoods
of Portage Bay/Roanoke, North Capitol Hill, Montlake, and Madison Park.

Portage Bay/Roanoke

Existing peak-hour traffic noise levels were modeled for 26 receiver
locations (representing 83 residences) in the Portage Bay/Roanoke
neighborhood. Noise levels at residential receiver locations in this area
ranged from 56 to 77 dBA, with the highest noise levels at receivers along
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4.7 Noise

DEFINITION

Noise

Noise-defined as “unwanted sound™affects
most people in urban areas to some degree.
It is measured in units called A-weighted
decibels, which correspond to the
frequencies that are audible to the human
ear. For ease of reference, we refer to these
A-weighted decibels simply as “decibels”
(dB) in this SDEIS. The human ear perceives
every 10-dB increase as a doubling of the
noise level. People find a noise level
increase of 3 dB or more barely perceptible,
and perceive a 5-dB increase as noticeable.
The loudness of highway noise is related to
the volume of traffic, the distance of the
listener from the highway, and whether there
is a direct line of sight between the noise
source and the listener.

DEFINITION

Noise Abatement Criteria (NAC)

FHWA's noise abatement criteria are defined
thresholds above which highway noise is
considered to result in an adverse impact
requiring mitigation. The NAC thresholds
differ depending on the land use of the
property affected by the noise. FHWA allows
state DOTs some flexibility in how they
interpret the criteria but must approve each
state’s independent approach.

FHWA has approved WSDOT's established
noise abatement criteria for new highway
projects. When noise levels approach or
exceed these criteria, or if there is a
substantial increase (defined as 10 dB) over
existing noise levels, WSDOT is required to
consider mitigation measures such as noise
walls. For residential areas and parks, the
criterion is 67 dB. WSDOT considers noise
levels of 66 dB or above to approach or
exceed the noise abatement criteria.
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4.7 Noise

Harvard Avenue East and East Roanoke Street. Noise levels at 9 receivers
(24 residences) currently exceed the NAC in this area.

Exhibit 4.7-1. Existing Noise Levels in the Seattle Project Area
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North Capitol Hill

Noise levels were modeled for 32 receiver locations (representing

219 residences) in North Capitol Hill. Current noise levels in this area are
between 60 and 73 dBA. Noise levels at 11 receivers (99 residences) in this
portion of the study area currently exceed the NAC.

Montlake (North and South of SR 520)

Current peak-hour traffic noise levels were modeled for 35 receiver
locations (representing 106 residences) in the Montlake neighborhood
north of SR 520. Noise levels at residences in this area ranged from 59 to
72 dBA, with the highest noise levels near Montlake Boulevard East. Noise
levels at 14 receivers (37 residences) in this area currently exceed the NAC.

Current peak-hour traffic noise levels in the Montlake neighborhood south
of SR 520 were modeled for 33 receiver locations (representing

142 residences). Noise levels in this area ranged from 56 to 74 dBA, with
the highest noise levels along Montlake Place and Lake Washington

Traffic in the Montlake interchange area
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Boulevard East. Noise levels at 12 receivers (63 residences) in this area

currently exceed the NAC.

Collectively, noise levels at 26 receivers (100 residences) in the north and
south portions of the Montlake neighborhood currently exceed the NAC.

University of Washington/Husky Stadium

Existing peak-hour traffic noise levels were modeled for 16 receiver
locations within the University of Washington (UW) campus. Two receivers
represent noise on the Burke-Gilman Trail. The other receivers in this area
represent the UW Medical Center and outdoor uses near Husky Stadium
and Lake Washington. Noise levels at these receivers ranged from 52 to 66
dBA. Existing peak-hour traffic noise levels exceed the NAC at one
receiver near Montlake Boulevard.

Washington Park Arboretum

Existing peak-hour traffic noise levels were modeled for 20 receiver
locations in the Arboretum. Receivers were spaced throughout the park to
assess how SR 520 traffic noise levels vary with distance from the highway.
Areas in the Arboretum that are within 450 feet of the SR 520 alignment
currently exceed the residential NAC of 67 dBA (which also applies to
parks). Overall, the modeled noise levels for the 20 receivers in the
Arboretum ranged from 56 to 80 dBA equivalent sound level.

Madison Park and Laurelhurst

Existing peak-hour traffic noise levels were modeled for 23 receiver
locations (representing 99 residences) in the Madison Park neighborhood.
Noise levels at residences in this area ranged from 57 to 69 dBA. Noise
levels at 6 receivers (16 residences) in this area currently exceed the NAC.
Traffic noise levels were modeled for 7 receiver locations (representing
15 residences) in the Laurelhurst neighborhood. The modeled noise levels
in this area ranged from 51 to 61 dBA.

Medina

Existing peak-hour traffic noise levels were modeled for 38 receiver
locations (representing 38 residences) in the Medina neighborhood
(Exhibit 4.7-2). Noise levels in this area ranged from 57 to 75 dBA. Noise
levels at 8 receivers (8 residences) in this area currently exceed the NAC.

SR 520, I-5 TO MEDINA: BRIDGE REPLACEMENT AND HOV PROJECT | FINAL EIS AND FINAL SECTION 4(F) AND 6(F) EVALUATIONS

4.7 Noise

Exhibit 4.7-2. Existing Noise Levels in

the Eastside Project Area
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4.8 Air Quality

Clean air is important to a community’s well-being and the health of the
environment. Pollutants in the air can have negative effects on human
health and cause harm to animals, plants, and materials. Emissions from
cars, trucks, and buses are a major factor affecting air quality, particularly in
urban areas. Maintaining good air quality is important to freeway users,
neighbors, and the community at large.

What is the air quality like in the project area?

Washington is subject to air quality regulations issued by U.S.
Environmental Protection Agency (EPA), Washington Department of
Ecology (Ecology), and local air agencies such as Puget Sound Clean Air
Agency (PSCAA). EPA has developed National Ambient Air Quality
Standards (INAAQS) which set limits on concentrations of criteria
pollutants. The pollutants include carbon monoxide (CO), lead, ozone,
nitrogen dioxide (NOy), sulfur dioxide (SO2), and particulate matter of two
different sizes (PMasand PMi [particulate matter of 2.5 microns or less and
particulate matter of 10 microns or less]). Concentration levels of the
criteria pollutants must not exceed the NAAQS over specified time periods.
Ecology and PSCAA monitor air quality in the Puget Sound region to
compare the levels of criteria pollutants found in the atmosphere with the
NAAQS. The pollutants of most concern in the central Puget Sound region
are carbon monoxide, particulate matter, and ozone. Areas that meet the
limits set by the NAAQS are referred to as “attainment areas,” and areas
that exceed the limits for one or more pollutants are referred to as “non-
attainment areas.” When an area is designated as nonattainment, measures
must be taken to bring the area back into compliance (see sidebar); after a
nonattainment area achieves compliance, it becomes a “maintenance” area.
This designation requires that Ecology, in coordination with PSCAA,
develop an attainment plan to demonstrate how the area will come back
into compliance with the standard. The attainment plan is included as part
of the State Implementation Plan (SIP; see sidebar).

For particulate matter, portions of the Puget Sound region are designated as
a maintenance area for PMio, but the project is not located in those areas.
In early 1978 the Puget Sound region was designated as non-attainment
status for CO and ozone because it exceeded the NAAQS for those
pollutants. In 1996, having met the federal standards for both pollutants for
several years, the region was designated as a maintenance area for both
ozone and CO. In 2004, EPA enacted a new ozone standard, replacing

the standard for which the Puget Sound area had been designated as
maintenance, and under the new 8-hour standard, the area is in attainment
status for ozone. The region continues to be designated as maintenance
status for CO.
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DEFINITION

National Ambient Air Quality
Standards

The Clean Air Act establishes emissions
standards for criteria pollutants. These
standards are known as National Ambient
Air Quality Standards, or NAAQS. The
NAAQS set limits for the following criteria
pollutants:

= Carbon monoxide
= Lead

= Nitrogen dioxide

= Particulate matter
= Ozone

= Sulfur dioxide

If a region exceeds the standards, it is
designated as “non-attainment.” Non-
attainment areas are subject to a more
stringent permitting program to ensure that
new and modified sources of pollution do not
impede progress toward cleaner air.

What are State Implementation
Plans?

State implementation plans are collections of
the regulations used by a state to reduce air
pollution. The Clean Air Act requires that
EPA approve each state implementation
plan. Section 110 of the Clean Air Act
requires that states develop air quality plans
for areas that do not meet national air
standards outlining how they will reduce
pollution. Members of the public are given
opportunities to participate in review and
approval of state implementation plans.
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4.8 Air Quality

Planned transportation projects must demonstrate compliance with the SIP
by verifying that the project will not cause a violation of the NAAQS,
contribute to an existing violation, or delay timely attainment of the federal
CO standard. This verification process is referred to as demonstrating
transportation conformity. Demonstrating conformity consists of two
different analyses:

" A regional analysis: the project must be included in a conforming

regional transportation plan and transportation improvement plan.

A local analysis: the project must analyze the most congested
intersections in the project area and demonstrate that CO levels will be
below CO standards after the project is in operation.

These analyses are summarized in Section 5.8 under How would the project
affect air quality?.

Vehicles also emit mobile source air toxics (MSATSs), compounds that
negatively affect human health. MSATS are released primarily by diesel
engines in trucks, buses, and other highway vehicles as well as non-road
equipment. Some of the toxic compounds are present in fuel and are
emitted to the air when the fuel evaporates or passes through the engine
unburned. Other toxics are emitted from the incomplete combustion of
fuels or as secondary combustion products. Currently, there are no
standards establishing allowable concentrations of MSAT emissions in the
air.
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4.9 Energy and Greenhouse Gases

4.9 Energy and Greenhouse Gases

The SR 520 corridor is heavily used and frequently congested with traffic
because it is one of only two crossings that serve residents, commuters, and
other travelers across Lake Washington. Excessive idling and stop-and-go
traffic conditions substantially reduce fuel economy compared with free-
flow conditions. Because of the current conditions in the study area, at
many times throughout the day the study area is congested and vehicles
operate at inefficient speeds, which affects energy consumption and
greenhouse gas emissions in the project area.

How much energy is consumed by vehicles using the
SR 520 corridor?

Washington State GHG Emission
Goals

In 2008, Washington State Established

statewide greenhouse gas reduction goals to
approximately 1.7 million miles daily along the SR 520 corridor. To convert reduce emissions to:

Because of traffic congestion, the existing average freeway travel speed of

all vehicles driving on SR 520 in the study area is 29 mph. According to the
Final Transportation Discipline Report (Attachment 7), vehicles drive

the daily number to an annual number, a conversion factor of 340 days per = 1990 levels by 2020

year was applied to the daily vehicle miles traveled (VMT) number, resulting | o 259 below 1990 levels in 2035

in an annualized estimate of 562 million vehicle miles traveled. = 50% below 1990 levels in 2050

The state has not apportioned the goals to
specific sectors such as transportation,

electricity use and generation, or industrial
(million British thermal units) of energy each year. Converting MBtu to sources. Achieving statewide greenhouse

gallons of fuel results in an estimate of approximately 30.3 million gallons gas emissions targets will require reducing
emissions from all sources.

Table 4.9-1 presents the energy consumption under existing conditions
(2000). Vehicles in the study area consume approximately 3.8 million MBtu

of fuel consumed annually along the SR 520 corridor under existing

conditions.

Table 4.9-1. Energy and Fuel Consumption under Existing Conditions PSRC’S Long-Range Plans

(2006)

An integral component of PSRC's long-range
Existing Conditions plans is the goal of reducing transportation-
related greenhouse gas emissions.

Consumption Annual Gallons . -
o rue e e
Type (Btu/mile) (millions) MBtu (millions) N —
Passenger 6,005 541 3,249,000 26.2 = Transportation 2040 includes a Four-Part
vehicle Greenhouse Gas Strategy to reduce
emissions, including land use, user fees,

Heavy-duty 23,238 17 392,000 2.8 transportation choices and technology. A
truck summary of this strategy is included in
Transit bus 39,408 4 177,000 13 ﬁE;l)Sendlx L of the Transportation 2040
Total 562 3,818,000 30.3

@ Passenger vehicles include cars, light trucks, and motorcycles.

Notes:

1 gallon of gasoline = 124,000 Btu

1 gallon of diesel = 139,000 Btu

Sources: Final Transportation Discipline Report (Attachment 7); Energy
Information Administration (2007); Department of Energy (2008).
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How does transportation affect greenhouse gas
emissions?

Vehicles emit a variety of gases during their operation; some of these
emissions are classified as “greenhouse gases” (GHGs). The GHGs
associated with transportation are water vapor, carbon dioxide (CO»),
methane (CHgy; also known as “marsh gas”), and nitrous oxide (N2O; used
in dentists’ offices as “laughing gas”). Any process that burns fossil fuel
releases COz into the air, and CO2 makes up the bulk of GHG emissions
from transportation. GHG emissions have been found to contribute to
climate change (also referred to as “global warming”). For this reason, a
number of federal, state, and local agencies are considering ways to regulate
them and to better understand the contribution of individual projects to
overall GHG levels.

National estimates show that the transportation sector (including on-road
vehicles, construction activities, aircraft, and boats) accounts for almost

30 percent of total domestic GHG emissions. In Washington, however,
transportation accounts for nearly half of GHG emissions because
Washington relies heavily on hydropower for electricity generation. Most
other states rely on fossil fuels such as coal, petroleum, and natural gas to
generate electricity. The next largest contributors to total GHG emissions
in Washington are fossil fuel combustion in the residential, commercial, and
industrial sectors (at 20 percent), and electricity production (also

20 percent). Exhibit 4.9-1 shows GHG emissions by source, nationally and
in Washington State.

Energy and Greenhouse Gases

Exhibit 4.9-1. Greenhouse Gas

Emissions by Source

U.S. Greenhouse Gas Emissions

20% Residential,
Commercial,
and Industrial
Fuel Use

28% Transportation
34% Electricity

8% Agriculture
2% Waste

8% Industrial
Process and
Other

Washington Greenhouse Gas Emissions

20% Residential,
Commercial,
and Industrial
Fuel Use

47% Transportation
20% Electricity

6% Agriculture
3% Waste

4% Industrial
Process and
Other

g
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4.10 Water Resources

Water resources are vital to maintaining the ecosystems of Washington and
the environment in which we live, as well as serving our need for clean,
drinkable water to support public health and the regional economy. After
more than a century of dramatic population growth, poor stewardship, and
climate change, we now realize that water resources are not unlimited and
must be diligently protected.

Although surface water bodies, stormwater, and groundwater are typically
managed and regulated independently, they are interconnected and
interdependent. Stormwater runoff follows many pathways and can
percolate into soil and become groundwater, and groundwater can move
into and out of surface water bodies. The sidebar at right shows how water
resources are connected in the environment.

What surface water bodies are present in the project
area?

Surface water bodies in the project area that could be affected by the
proposed project include Lake Union, Portage Bay, Union Bay, and Lake
Washington (Exhibit 4.10-1). Many of the existing influences on water
quality in the project area ate related to runoff from impervious surfaces.
Impervious surfaces are areas that do not absorb water but allow it to run
off into storm drains or directly into water bodies, carrying pollutants such
as metals. In urban areas, impervious surfaces include pavement (such as
roads and parking lots) and roofs.

Lake Union and Portage Bay

Impervious surfaces cover approximately 63 percent of the land around
Lake Union and Portage Bay. These water bodies receive most of the
stormwater draining from the densely developed surrounding residential,
commercial, industrial, and transportation land uses (Exhibit 4.10-1).

Ecology has placed Lake Union, Portage Bay, and the Lake Washington
Ship Canal on its 303(d) list of polluted waters in the state because it
exceeds the water quality criteria for total phosphorus, lead, fecal coliforms,
and aldrin (Ecology 2009). Past studies have shown that concentrations of
some metals and some polycyclic aromatic hydrocarbons (PAHs) are twice
as high in Lake Union sediments as in Lake Washington sediments
(Cubbage 1992).

King County has monitored surface water chemistry annually in the project
vicinity since at least 1998 (King County 2009). Some of the water quality
parameters measured (temperature, pH, and dissolved oxygen) failed to
meet state water quality standards for part of the recording period.
Temperatures exceeded standards 29 percent of the time in Montlake Cut

4.10 Water Resources

Precipitation Roof Lake or  Surface
Drain Stream Runoff

ﬂGroundwater Téble

Stormwater Drain

Many Pathways of Water

Water follows many pathways—in streams,
ponds, wetlands, and lakes; across roadway
surfaces as stormwater runoff; through open
ditches or drainage pipes; and below ground
in soil and groundwater.

Impervious surfaces such as rooftops,
sidewalks, roads, parking lots, and
compacted urban soils prevent rain from
infiltrating soils as it would naturally. These
barriers shift more water into creeks and
lakes, and can increase the transport of
pollutants from land to adjoining surface
waters.

Current state regulations require new and
redeveloping construction projects to treat
stormwater, and sometimes to control the
flow of stormwater from existing and new

impervious surfaces.

303(d) List

The Washington State Department of
Ecology maintains a list of lakes, streams,
and ponds in Washington state whose water
quality doesn't meet regulatory standards.
This list is known as the “303(d) list,” after
the section of the Clean Water Act that
requires states to track this information. You
can view the 303(d) list at
http://www.ecy.wa.gov/
programs/wq/303(d)/index.html
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4,10 Water Resources

and 36 percent of the time in Portage Bay. High temperatures in surface
water can impair the health and survival of aquatic organisms, including
salmon and other fish.

Exhibit 4.10-1. Seattle Drainage Basins and Stormwater Flow
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Arboretum Creek

Arboretum Creek (also known as Washington Park Creek) is a small non-
salmon-bearing stream that originates in the vicinity of the Seattle Japanese
Garden in the Washington Park Arboretum, south of the study area. The
creck flows about 0.8 mile north to Willow Bay, a minor arm of Union Bay.
Upstream of the mouth, the stream flows under Lake Washington
Boulevard East and through a narrow, uniform, densely vegetated channel
immediately parallel to Lake Washington Boulevard East.

Two culverts with a total length of about 400 feet convey the stream under
Lake Washington Boulevard East and an Arboretum parking lot. There are
high sediment loads and large deposits of fine sediments at the mouth of
the creek. Sediments are anoxic, with high biological oxygen demand, and
give off hydrogen sulfide (HoS) when disturbed. Although Arboretum
Creek is within the project study area, the project is not expected to affect

the creek. Arboretum Creek
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Lake Washington and Union Bay

Lake Washington is the second largest natural lake in the state, with a
surface area of 21,500 acres and a watershed of 472 square miles. Overall,
almost two-thirds of the land use in the Lake Washington watershed has
been converted to residential, commercial, or industrial uses (King County
2009), although not all of this area is covered by impervious surface. As
discussed in Section 4.11, Ecosystems, Lake Washington supports a diverse
group of fish species including several species of native salmon and trout.

Although raw sewage can no longer be discharged directly into project area
waters, untreated, contaminated discharges occasionally enter these
waterways during periods of high precipitation through discharge from
combined sewer overflows (CSOs) (King County 2009). Combined sewer
systems are sewers that are designed to collect rainwater runoff, domestic
sewage, and industrial wastewater in the same pipe. For example, a recent
incident resulted in the accidental discharge of an estimated 6.4 million
gallons of sewage into Ravenna Creek, which discharges into Union Bay
(King County 2008b).

Portions of Lake Washington are listed on the 303(d) list as exceeding water
quality criteria for fecal coliform, as well as the tissue quality criteria for
2,3,7,8 TCDD (dioxin), polychlorinated biphenyls (PCBs), total chlordane,
4,4 DDD (metabolite of DDT), and 4,4 DDE (breakdown product of
DDT) in various fish species (Ecology 2009). Therefore, the overall water
quality conditions in the project area are degraded compared to historical
conditions.

Potential pollutant sources include those typical of urbanized basins such as
residential, commercial, and industrial neighborhoods and roads.
Stormwater containing pet and wildlife wastes and CSOs are potential
contributors of fecal coliform bacteria to the lake.

Eastside

There are two streams occur in the Eastside project area. The unnamed
tributary to Fairweather Bay is a short, perennial (0.2-mile-long) stream that
drains Fairweather Park on the north side of SR 520 and also provides
some drainage from the SR 520 roadway and some areas south of the
highway. The stream, which discharges into the east shoreline of
Fairweather Bay via a discharge pipe under 80th Avenue NE, originates at
the outlet of two corrugated metal culverts that discharge into a catch basin
on the north side of SR 520.

Fairweather Creek, also referred to as Medina Creek, is a small stream

(1.4 miles long) that drains approximately 600 acres from Medina north into
Fairweather Bay and Lake Washington (Exhibit 4.10-2). The watershed is
moderately developed, primarily with residential uses, and the SR 520
corridor occurs in the lower reaches of the stream.

4.10 Water Resources

Untreated Runoff

Stormwater that runs off of SR 520 is not
treated. Without treatment, runoff from paved
areas carries pollutants like oil, sediment,
and dissolved or particulate metals directly
into surface waters. Pollutants in runoff are
one of a number of reasons that water
quality in the project area and region is
degraded.

How has wastewater treatment
affected Lake Washington?

Lake Washington received increasing
amounts of secondary treated sewage
between 1941 and 1963, which resulted in
high levels of algae growth, with
corresponding drops in oxygen level (termed
eutrophication) from 1955 to 1973. The
Municipality of Metropolitan Seattle (Metro)
was established in 1958 and entrusted with
the task of diverting sewage from the lake.
Between 1963 and 1968, the agency
constructed more than 100 miles of large
trunk lines and interceptors to carry sewage
to treatment plants built at West Point and
Renton. Discharge of sewage, except for
combined sewer overflows (CSOs), was
reduced to zero in the lake by 1968. Rapid
water quality improvements followed. Blue-
green algae decreased and have been
relatively insignificant since 1976.
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The stream originates at the Overlake Golf Course ponds where drainage
from the Medina and Clyde Hill communities is collected. These ponds
function as stormwater flow control facilities that reduce flooding
downstream. Beginning at the golf course ponds, Fairweather Creek passes
through four culverts (including one under SR 520) before entering Lake
Washington. After Fairweather Creek crosses the SR 520 corridor
(approximately 0.5 mile east of the Lake Washington shoreline), it flows
approximately 400 feet north before discharging into Fairweather Bay. This
reach flows through single-family residential neighborhoods, with
landscaped lawns immediately adjacent to the stream. Fairweather Creek is
on the Ecology 303(d) list for exceeding state water quality standards for
dissolved oxygen, temperature, and fecal coliform bacteria (Ecology 2009).

How is stormwater currently managed on SR 520?

Untreated stormwater runoff from SR 520 discharges directly into Lake
Union, Portage Bay, and Lake Washington. Stormwater from the I-5/

SR 520 interchange is conveyed north in storm drains to East Allison
Street, where it flows west to an outfall in Lake Union (Exhibit 4.10-1). An
existing 30-foot-deep stormwater pump station located between the 1-5
southbound and express lanes just south of the Roanoke Bridge over

SR 520 pumps stormwater into the storm drain system conveyed to Fast
Allison Street.

Stormwater from the section of SR 520 between approximately 10th
Avenue East and Montlake Boulevard is conveyed in storm drains and
discharged to two outfalls in Portage Bay—one under the SR 520 structure
at Boyer Avenue East and the other under the Montlake Boulevard
eastbound off-ramp. The Portage Bay Bridge discharges directly into
Portage Bay (Exhibit 4.10-1).

Stormwater from SR 520 between Montlake Boulevard and Union Bay is
conveyed in storm drains that flow east, discharging to outfalls in Union
Bay located near the R.H. Thomson Expressway ramps next to the Lake
Washington Boulevard interchange (Exhibit 4.10-1).

Stormwater on the west approach to the Evergreen Point Bridge discharges
from numerous bridge drains directly into Union Bay. There are no
constructed drainage systems where SR 520 crosses Foster Island.
Stormwater from the floating bridge deck flows into bridge drains that
discharge directly into Lake Washington.

Stormwater from the Eastside transition area flows into Fairweather Bay.
There are four primary discharge locations from SR 520 in this area—
Fairweather Park, 80th Avenue NE, a culvert under SR 520 at the tip of
Fairweather Bay, and Fairweather Creek (Exhibit 4.10-2).
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Exhibit 4.10-2. Eastside Drainage

Basins and Stormwater Flow
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Stormwater discharges from numerous
drains directly into Union Bay.
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4.10 Water Resources

What groundwater resources are located in the study
area?

Groundwater in the study area is contained within aquifers, which are
geological layers that hold and convey water. There are several aquifers in
the study area, but the use of groundwater as a drinking water supply within
the area is limited.

Aquifers in the Puget Sound basin located close to the surface are shallow,
making them susceptible to contamination. Deeper aquifers in the Puget
Sound basin are better protected. There are three aquifers in the Seattle
vicinity of SR 520: the Alluvial Aquifer, the Vashon Advance Outwash
Aquifer, and the Sea-Level Aquifer. The Alluvial Aquifer flows toward
Portage Bay, the Montlake Cut, and Union Bay from all sides and is present
on the shores of Lake Washington. The Vashon Advance Outwash Aquifer
underlies all of this area, except where it has been eroded beneath Portage
Bay. Groundwater from both aquifers discharges to the lake.

Seattle Public Utlities supplies most of the drinking water in the Seattle
study area from three primary sources—Chester Morse Reservoir, South
Fork Tolt Reservoir, and the Highline Well Field (located in the Renton
area). There are 23 water wells of record listed in the area 1 mile north and
south of SR 520. The current condition, uses, ot continued existence of
these wells are unknown. If these wells still exist, they are most likely not
used for drinking water supply because they are located in areas supplied by
municipal water sources.

Drinking water in Medina is supplied by Bellevue Utilities Department.
Bellevue is 2 member of the Cascade Water Alliance, an association of
regional water districts and cities. The water comes from the Cedar River
and Tolt River watersheds in the Cascade Mountains.

On the eastern shoreline of Lake Washington near the east approach and
the bridge maintenance facility, geotechnical investigations conducted in
2010 identified upwelling groundwater (i.e., groundwater moving upward
toward the surface). These groundwater resources are not currently being
used as a drinking water supply. Additional information is presented in the
Geology and Soils Discipline Report Addendum and Errata and the Water
Resources Discipline Report Addendum and Errata in Attachment 7.
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4.11 Ecosystems

Wetlands, fish, and wildlife are essential to the health and sustainability of
the natural ecosystem. Although urban development has had significant

effects on these natural resources, a wide variety of species uses the habitats

within the study area. The ecosystem within the study area provides
important environmental benefits to humans as well, including recreational
and educational opportunities.

What are wetlands?

Wetlands are transitional zones between aquatic environments and dry land.

Their physical, biological, and chemical functions provide a wide variety of

ecological benefits. For example, the capacity of wetlands to store water can

reduce downstream flooding and trap sediments and other pollutants,
improving overall water quality. Wetland vegetation also slows the
movement of water, reducing streambank and shoreline erosion. In

addition, wetlands can support diverse plant communities, which provide
food and habitat for wildlife.

Wetlands in the project area receive water from several sources. Some are

located along the shores of Lake Washington and Portage Bay, where water

is present throughout the year. Others are located along streams, on hill
slopes, or in depressions in the ground surface. These wetlands receive
water when the streams overflow their banks, from subsurface flow when
groundwater is close to the surface, and/or directly from rainfall. Many
wetlands form in fine, poorly drained soil.

What wetlands are in the project area?

There are 15 wetlands within the project corridor, all of which are
associated with the shorelines of Portage Bay or Union Bay in the west
approach area (Exhibit 4.11-1). These wetlands have been classified using
the Cowardin system (see box at right), developed by the U.S. Fish and
Wildlife Service (USEFWS). The Cowardin system allows wetlands to be
classified based on their vegetation and hydrologic characteristics.
Exhibit 4.11-2 illustrates the different types of wetlands and their
distinguishing features.

Lake Washington serves as the primary source of water for all the wetlands
in the study area. Water levels in Lake Washington and Lake Union are
controlled by the U.S. Army Corps of Engineers (USACE) at the Ballard
Locks. The USACE lowers the water level by approximately 2 feet each
winter. This fluctuation is the dominant hydrologic change in these
wetlands, which otherwise have very stable water levels.
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A wetland on Union Bay within the study
area with forest, shrub, and
emergent vegetation

Cowardin Classification System for
Wetlands in the Study Area

Emergent—Characterized by erect, rooted,
herbaceous hydrophytes present for most of
the growing season in most years. Usually
dominated by perennial plants.

Scrub-Shrub—Areas dominated by woody
vegetation less than 20 feet tall. Species
include true shrubs, young trees (saplings),
and trees or shrubs that are small or stunted.

Forested—Characterized by woody
vegetation that is 20 feet tall or taller.

Aquatic Bed— Dominated by plants that
grow on or below the water surface for most
of the growing season.
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Exhibit 4.11-1. Wetlands in the Seattle Project Area
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Exhibit 4.11-2. Wetland Types
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Three wetlands are located along Portage Bay. The largest (approximately
12.7 acres) wraps around the entire southern shoreline of Portage Bay and
includes forested, emergent, and aquatic bed communities. The forested
portion of the wetland includes willows and black cottonwood and the
emergent portion is dominated by reed canarygrass.
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Aquatic bed communities are composed of American white water lily. A
very small depressional wetland with scrub-shrub and emergent vegetation
is located just south of the SR 520/Montlake interchange. The
northernmost wetland is 0.9 acre and is located on the eastern shore of
Portage Bay, immediately north of SR 520. The vegetation in this emergent
wetland is primarily composed of broadleaf cattail.

Union Bay is home to a large wetland complex that covers almost

120 acres, including a portion of the UW campus and the Arboretum.
These wetlands include areas of forest, scrub-shrub, emergent, and aquatic
bed (floating aquatic plants) habitats.

Vegetation in the forested communities includes red alder, black
cottonwood, paper birch, Pacific willow, and Oregon ash. The shrub
communities support Pacific and other species of willows, red-osier
dogwood, salmonberry, and rose spirea. Invasive species, such as
Himalayan blackberry and bittersweet nightshade, are common in these
communities. Invasive Eurasian milfoil is also present in the area, but not
dominant in the wetlands because it is mostly a submerged plant. Broadleaf
cattail, reed canarygrass, slough sedge, and non-native creeping buttercup
dominate the emergent communities. The non-native American white water
lily dominates the aquatic bed communities.

What functions do wetlands in the study area provide?

Because the study area wetlands are located along the shoreline and are low
in the watershed adjacent to or within Lake Washington, they have low
potential to alter flood flows or store floodwaters. In addition, as noted
above, the USACE controls water levels in Lake Washington at the Ballard
Locks. Since the lake level is established by other means, wetlands along
SR 520 do not play a major role in regulating surface water flows.

Conversely, study area wetlands do play an important role in water quality.
The dense vegetation in these wetlands retains sediments and nutrients,
which enter as runoff from adjacent upland areas and paved roads. Because
the lake-fringe wetlands are larger than 3 acres and have dense vegetation
along the shoreline, they have the greatest potential to improve water
quality. This vegetation also protects the shoreline of Lake Washington
from erosion, which is a particularly important feature because of the heavy
recreational boat traffic in the area.

Most wetlands in the study area provide habitat for a variety of wildlife,
from invertebrates to mammals. Stable water levels, dense emergent and
shrub vegetation, snags and floating logs, and relatively undisturbed
forested and shrub buffers contribute to the habitat suitability of these
wetlands. Interspersion of standing water and vegetation and connectivity
to other aquatic and terrestrial habitats are also important indicators of
habitat function support.

Forested wetland on Lake Washington

The Importance of Wetlands and
Buffers

Wetlands are transitional zones between
aquatic environments and dry land. Their
physical, chemical, biological, and social
functions provide economic and ecological
benefits. For example, the capacity of
wetlands to store water and trap sediments
can reduce downstream flooding and
improve overall water quality. Wetland
vegetation slows the movement of water,
reducing streambank and shoreline erosion.
Many wetlands support diverse vegetation
types, which provide food and habitat for
wildlife. Wetlands also provide educational
and recreational opportunities for humans.

Wetland buffers are the natural,
undeveloped areas surrounding wetlands.
They are a crucial part of the wetland system
and must be protected along with the
wetland. Buffers filter sediments and other
pollutants from stormwater runoff. They slow
and direct runoff water, maintaining water
levels in the wetland. In addition, they serve
as a "habitat connector," providing a
protective pathway for wildlife species
moving from wetland to upland habitats.
Buffers are vital to the survival of many
species that rely on upland areas near
wetlands to complete their habitat needs.
They also provide a visual and noise barrier
between the inner core of the wetland and
adjacent human activities.
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A variety of birds, reptiles, and amphibians use the wetlands within the
study area, including Cooper’s hawks, great blue herons, red-winged
blackbirds, red-eared slider turtles, Pacific tree frogs, and several types of
waterfowl such as mallards and American coots. Wetland-associated
mammals in these wetlands include river otters and beavers, as well as
terrestrial opossums, raccoons, mice, moles, and voles. The wetlands rate
only as moderate for habitat because of non-native vegetation and their
proximity to urban areas. The What wildlife and habitat types are in the project
area? section below provides further details about the presence of the
numerous and varied animal species and their use of the study area.

Because of their proximity to Seattle, the Arboretum, and the UW, these
wetlands provide social values through opportunities for both educational
and recreational use. The Arboretum Waterfront Trail is designed to help
educate users about wetlands, and the Arboretum as a whole including the
wetland areas is an important educational resource for UW researchers and
students.

What are the fish resources in the project area?

The Lake Washington watershed supports a diverse group of fish species,
including several species of native salmon and trout. Many of these species
are an integral part of the economy and culture of the Pacific Northwest.
Large-scale alteration and destruction of fish habitat within the Lake
Washington watershed has occurred over the last 100 years, adversely
affecting local fish populations.

Lake Washington and its tributaries are home to native and nonnative fish
species and stocks, including Chinook salmon, steelhead, bull trout, and
other salmonids that are listed by the U.S. government as threatened or
endangered species. Other salmonid species living in or using Lake
Washington include coho and sockeye salmon. All anadromous salmonids
(fish that migrate from fresh water to and from the ocean) produced in the
Lake Washington watershed migrate under or adjacent to the Portage Bay
and Evergreen Point bridges, and through Lake Union and the Ship Canal.
Introduced species in Lake Washington include black crappie, carp,
smallmouth and largemouth bass, and yellow perch.

Although only a few of the larger tributaries in the Lake Washington
watershed support sustaining populations of Chinook salmon and steelhead
(both threatened species), many smaller tributaries support other
anadromous and resident salmonids such as coho and sockeye salmon.

Tribal Fishing Areas

The Evergreen Point Bridge is within the “usual and accustomed” fishing
area of the Muckleshoot Indian Tribe (see sidebar). The usual and
accustomed fishing area WSDOT is coordinating with the Muckleshoot
Indian Tribe because the project and its construction could affect fish, fish
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Great blue heron at Foster Island in
Lake Washington

Salmonids

Salmonids are any fish that belong to the
family Salmonidae, including salmon, trout,
and char.

What are treaty rights of Native
Americans in the project area?

In 1854 and 1855, many Indian tribes in the
Pacific Northwest entered into treaties with
the United States, wherein they reserved the
right to fish in areas outside their reservation
boundaries in “usual and accustomed”
fishing and hunting grounds.

In a usual and accustomed fishing area,
Indian tribes have a right to harvest fish free
of state interference, subject to conservation
principles; to co-manage the fishery resource
with the state; and to harvest up to

50 percent of the harvestable fish. Judicial
decisions made over the years have re-
affirmed these rights.
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habitat, and access to affirmed treaty fishing areas. WSDOT will work with

Puget Sound tribes and has completed coordination with the Quinault Tribal Fishing Areas

Indian Nation with treaty fishing rights in other areas regarding potential There are a number of tribes that could be

effects of towing, moorage, and outfitting of pontoons. affected by pontoon transport and outfitting,
and WSDOT will coordinate with the

What is the condition of fish habitat in the area? appropriate tribes when we have determined
the specific locations for these activities.

Natural shorelines provide important cover, migration, rearing and foraging
habitat for juvenile salmonids. Little natural shoreline habitat remains in
Lake Washington and the Ship Canal. Docks, houseboats, bulkheads, and
other structures cover most of the shoreline.

Shoreline modifications in Portage Bay include the Queen City Yacht Club,
which has boat moorage on the west side of the Portage Bay Bridge, and
the Seattle Yacht Club and NOAA Northwest Fisheries Science Center on
the east shoreline. South of the existing Portage Bay Bridge are vegetated
shallows with a fringe marsh along the shoreline. The shoreline and
shallow-water areas of Portage Bay and Union Bay provide habitat primarily
for those species that prefer shallow-water habitats with abundant aquatic
vegetation, such as introduced carp, smallmouth bass, and yellow perch.

Montlake Cut is the only entrance and exit for anadromous fish migrating
between marine waters and Lake Washington. While much of the Montlake
Cut consists of concrete or riprap-armored shoreline, substantial portions
of the Union Bay shoreline habitats encompassing Marsh Island and Foster
Island are naturally vegetated. These areas provide some habitat and cover
for juvenile salmon passing through the lake on their way to Puget Sound,
although the shallow water and warm summer temperatures limit the
habitat value of the nearshore areas.

Arboretum Creek (also known as Washington Park Creek) is a small stream
that originates in the vicinity of the Seattle Japanese Garden in the
Washington Park Arboretum, south of the project corridor. In-stream
habitat conditions—including food, water volume, cover, water quality, and
fish passage—are generally not supportive of salmonids. Although salmon
and trout may occur in this tributary, they are unlikely to occur upstream of
its lower reaches due to barriers associated with SR 520 and surrounding
development.

Lake Washington’s shoreline is an important fish resource that supports
juvenile salmonid rearing and migration, including sockeye salmon
spawning at some locations. Naturally sloped gravel beaches are present at
many public parks and some private residences, but much of the Lake
Washington shoreline has bulkheads or riprap armoring, which may favor
predatory fish such as bass and bullhead and discourages juvenile salmon.

The Lake Washington shoreline, including the existing and proposed east

end of the Evergreen Point Bridge, has been identified as a place where Eastern shoreline of Lake Washington north
of the east approach structure

sockeye salmon may spawn based on Washington Department of Fish and
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Wildlife (WDFW) map records from the 1970s. Recent geotechnical
surveys found offshore groundwater upwelling in the east approach area,
further supporting the assumption of sockeye spawning habitat in the area.
However, no recent surveys have been conducted to determine if spawning
sockeye salmon currently use this location (Exhibit 4.11-3). More than

85 sockeye shoreline spawning areas are identified in Lake Washington
(WDFW 2004), and this area is less than 1 percent of the total estimated
beach spawning area.

The deeper open water areas of Lake Washington also provide habitat for
salmonid species. For example, juvenile sockeye spend over 1 year in the
lake and inhabit deep water areas, particularly during summer stratification
(due to avoidance of high temperatures on the lake's surface). In addition,
larger Chinook fry and fingerlings tend to move into deeper waters in late
spring/early summer to feed and rear. However, the juvenile Chinook tend
to remain in shallow water areas, relatively near Lake Washington’s shores
as they migrate to the Ship Canal (Celedonia et al. 2008). Steelhead migrate
as relatively large smolts, moving quickly through Lake Washington and the
Ship Canal during the late spring. Because steeclhead commonly undergo
active rather than rearing migrations, it is likely the Cedar River steelhead
pass the SR 520 site within a month of their movement out of the lower
Cedar River and other natal streams, likely between late April and early
June. Little is currently known about the habitat use of coho salmon in
Lake Washington, although coho salmon are mainly found near the
shorelines and likely undergo a relatively rapid migration similar to
steelhead.

Ocean-going tugs towing supplemental stability pontoons from Gray’s
Harbor would follow crabber-towboat lanes approximately 7 to 10 miles
offshore along the coast, enter the Strait of Juan de Fuca, and pass through
Puget Sound. Once in Puget Sound, pontoons built at any location
(including the Concrete Technology Corporation [CTC] and Port of
Tacoma sites) would then be towed to the Ballard Locks and into Lake
Washington. These areas contain rearing and migration habitat for a
number of species, including salmon, steelhead, and marine species.
However, most of these species spend little or no time at the surface where
they could encounter the tugs or pontoons.

What fish species are specifically protected by state
and federal law?

Section 7 of the federal Endangered Species Act (ESA) requires that
projects with federal funding or federal permits consult with the
appropriate federal resource agencies to determine whether the project
could jeopardize the continued existence of ESA-listed species or adversely
modify any designated critical habitat. The interagency consultation process
occurs during the NEPA process, but it is on a separate, parallel track. The
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Exhibit 4.11-3. Potential Sockeye

Spawning Beach
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What is the Endangered
Species Act?

The ESA is an act of Congress passed in
1973 that governs how animal and plant
species whose populations are dangerously
in decline or close to extinction will be
protected and recovered.
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federal agencies with jurisdiction over endangered species in the project
area are NOAA Fisheries (responsible for protecting Chinook and steelhead
salmon) and the U.S. Fish and Wildlife Service (responsible for protecting
bull trout). See Sections 5.11 and 6.11 for information on how the SR 520,
1-5 to Medina project is complying with the ESA.

SR 520 Corridor

Federally listed species are listed in Table 4.11-1. Lake Washington supports
one or more life stages of Chinook salmon, steelhead, and bull trout, which
are currently listed as threatened under the ESA (INOAA Fisheries 2010,
USFWS 2010). Lake Washington Chinook salmon are a part of the Puget
Sound evolutionarily significant unit (ESU) (NOAA Fisheries 1998, 1999).
Lake Washington has two native Chinook salmon populations (North Lake
Washington and Cedar River populations) and a nonnative Issaquah
Hatchery stock (NOAA Fisheries 2008). The population of the North Lake
Washington stock has remained generally consistent, with escapements (the
number of adults that return to the spawning grounds) between 200 and
500 adults, and is considered healthy. The Cedar River Chinook salmon
have shown a long-term negative trend in escapements and chronically low
numbers of escapements; as a result, this stock is considered depressed.

NOAA Fisheries has also designated critical habitat for the Puget Sound
ESU of Chinook salmon (NOAA Fisheries 2005). This critical habitat
includes Lake Washington, as well as the Ship Canal and Lake Union
between the Ballard Locks and Lake Washington. The designation
identified Lake Washington as high-conservation-value habitat due to its
connectivity with the high-value Cedar River watershed and its support of
rearing and migration habitat for fish from all four watersheds in the
subbasin.

Lake Washington steelhead are part of the Puget Sound distinct population
segment (DPS), also listed by NOAA Fisheries as threatened (NOAA
Fisheries 2007). The listing indicated that Lake Washington steelhead
include spawning populations in the Cedar River, Issaquah Creek, and Bear
Creek, with the Cedar River contributing the majority of the escapement.
While the Lake Washington population also appears to include a substantial
number of rainbow trout, the resident form of steelhead, there is
insufficient information to evaluate whether, under what circumstances, and
to what extent the resident form may contribute to the viability of steelhead
over the long term (NOAA Fisheries 2007). Critical habitat has not yet been
designated for Puget Sound steelhead.

USFWS lists the Coastal-Puget Sound DPS of bull trout as threatened,
which includes the population in the Lake Washington watershed (USFWS
1999). Distribution of bull trout in the Lake Washington watershed is
uncertain, but individuals occasionally have been observed in recent years at
the Ballard Locks and at several other locations in the watershed.

411 Ecosystems

What is a distinct population
segment?

A distinct population segment, or DPS, is
the term used for a population projected by a
listing under the ESA.

An evolutionarily significant unit, or ESU,
of a fish species is the term used by NOAA
Fisheries for a Pacific salmon population
protected by a listing under the ESA.
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Table 4.11-1. Occurrence of Federally Listed Fish Species in the Study Area

Species Status Occurrence in the Study Area

SR 520 Corridor

Bull trout Threatened Overlapping habitat with other salmonids, but very low

Salvelinus confluentus numbers or nonexistent in most of watershed. Major fish
predator.

Chinook salmon® Threatened Overlapping habitat with other salmonids; wild and

Oncorhynchus tshawytscha hatchery origin.

Steelhead/rainbow trout? Threatened” Overlapping habitat with other salmonids; consume

(anadromous/resident) similar prey. Some predation on young salmonids

Oncorhynchus mykiss probable.

Pontoon Construction and Transport Routes

Bull trout Threatened Use the Grays Harbor estuary, but the low gradients in

Salvelinus confluentus the Chehalis drainage are not considered to be ideal
habitat.

Eulachon Threatened Also known as Columbia River smelt, candlefish, or

Thaleichthys pacificus hooligan; range from northern California to southwest
Alaska and into the southeastern Bering Sea.

Green sturgeon Threatened Have a complex anadromous life history and spend more

Acipenser medirostris time in the ocean than any other sturgeon; not known to
spawn in the Grays Harbor system.

Bocaccio Endangered Larvae and juveniles are passively dispersed by tidal and

Sebastes paucispinis wind-driven currents in Puget Sound, and may settle in

shallow-water habitat before moving to deep-water
habitat as they grow.

Yelloweye rockfish Threatened Similar to bocaccio.
Sebastes ruberrimus

Canary rockfish Threatened Similar to bocaccio.
Sebastes pinniger
2 Chinook and steelhead also occur in the Puget Sound pontoon construction and transport portion of the study area.

® The anadromous (ocean-going) form is listed as threatened although some mixing between this and resident stocks likely
occurs.

Observations of about 20 subadult ot adult bull trout have occurred in Lake
Washington, Lake Union, the Ship Canal, and the Ballard Locks since 1975
(Emily Teachout, Staff Biologist, USFWS, Olympia, Washington, February
6, 2009. Personal communication).

USFWS also designated bull trout critical habitat in Lake Washington, in
the Ship Canal, and Lake Union (USFWS 2005). These areas provide
foraging, migratory, and overwintering habitat for bull trout outside of
currently delineated core areas in the Puget Sound Recovery Unit. No bull
trout critical habitat is designated in any Lake Washington tributaries. The
Puget Sound/Strait of Georgia population of coho salmon is listed as a
species of concern by NOAA Fisheries (2004).
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Pontoon Construction and Transport

ESA-listed Chinook and steelhead occur in the Puget Sound portion of the
study area as well as the Lake Washington watershed, including areas
adjacent to the potential Port of Tacoma and CTC supplemental stability
pontoon construction site. Three ESA-listed fish species occur in the Grays
Harbor area, another potential construction site for the supplemental
stability pontoons. These species include bull trout, green sturgeon, and
eulachon (see Table 4.11-1). While bull trout use the Grays Harbor estuary,
no spawning has been documented within the basin (Washington State
Conservation Commission 2001). The low gradients in the Chehalis
drainage are not considered to be ideal habitat for bull trout. Grays Harbor
is the northernmost estuary with concentrations of green sturgeon (Adams
et al. 2002).

Eulachon occur in portions of the study area, including Grays Harbor,
Washington Coastal marine waters, and Puget Sound. The young eulachon
initially rear in shoreline estuarine habitats and then migrate into shallow- to
moderate-depth marine waters as they grow. While Grays Harbor is
considered a priority area for this species by the State of Washington,
specific use information is limited to sparse harvest data and anecdotal
evidence. Three Puget Sound rockfish species (bocaccio, canary, and yellow
eye) are also listed as endangered or threatened under the federal ESA.

The USFWS has identified the marine nearshore areas of Puget Sound as
critical foraging, migration, and overwintering habitat for the Coastal-Puget
Sound DPS of bull trout. In addition, NOAA Fisheries has identified the
marine nearshore areas of Puget Sound as critical habitat for the Puget
Sound Chinook salmon ESU. Critical habitat has not been designated for
the three Puget Sound rockfish species, steelhead, or eulachon.

State-listed Fish Species

Except for the federally listed species discussed above, no state threatened
or endangered fish species occur within the project vicinity. Other fish
species that are designated as priority species (WDFW 2010) may occur
within the project vicinity. These are chum, sockeye, and kokanee salmon;
steelhead and rainbow trout; and coastal cutthroat trout.

What wildlife and habitat types are in the project
area?

Lakes, streams, and wetlands—as well as the upland areas of the SR 520
corridor—support many species of mammals, reptiles, amphibians, and
birds. Although the diversity of these species is much diminished from
pre-settlement times, the project area contains some high-quality habitat
and a wide array of animal and bird life. Biologists identify three general
types of habitat along the corridor: urban matrix, open water, and parks and
other protected areas.
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Urban landscapes make up almost two-thirds of the project area. They are
dominated by commercial and residential land uses with buildings,
pavement, ornamental gardens, lawns, and scattered trees. Wildlife habitat
in these areas is limited, although roadside and ornamental trees provide
some habitat for common birds. Open water, which makes up 29 percent
of the project area, is notable for its prevalence of waterfowl. The proximity
of water is also important for bald eagles.

Although they make up only about 7 percent of the total area, forested
parks are an important habitat because they often preserve complex, intact
upland, riparian, and wetland plant communities. Because of this, the
forested parks contain some of the urban area’s most diverse wildlife.
Wildlife is protected under federal, state, and local regulations.

What wildlife species are specifically protected by
state and federal law?

Federally Listed Wildlife Species
SR 520 Corridor

No federally ESA-listed wildlife species are expected to occur in the Seattle,
Lake Washington, and Eastside areas (Table 4.11-2). The bald eagle is
federally protected under the Bald and Golden Eagle Protection Act. This
species and suitable habitat are found within the study area. Bald eagles
generally are found along shores of saltwater and freshwater lakes and rivers
that support substantial prey.

Pontoon Construction and Transport

As discussed above, several federally protected wildlife species may occur in
marine waters along the pontoon transport route from Grays Harbor
(Table 4.11-2). Key habitat elements for many of these species are generally
close to shore and well away from the shipping lanes where pontoon
transport would occur. However, some species or individuals may use areas
farther offshore primarily for foraging or migration.

Typical habitat in the Urban Matrix cover
type in the project area

Table 4.11-2. Occurrence of Federally Listed or Protected Wildlife Species in the Study Area

Species Status Occurrence in the Study Area

SR 520 Corridor

Bald eagle Protected under the One bald eagle territory occurs in the study area. It has
Bald and Golden three bald eagle nest sites; one is in the Washington Park
Eagle Protection Arboretum and two are at the Broadmoor Golf Course.
Act Wintering bald eagles occur around Portage Bay and
Lake Union.

Wintering bald eagles forage on waterfowl and fish in

Lake Washington.

Pontoon Construction and Transport Routes
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Table 4.11-2. Occurrence of Federally Listed or Protected Wildlife Species in the Study Area

Species

Bald eagle

Killer whale

Humpback whale

Steller sea lion

Brown pelican

Marbled murrelet

Leatherback sea turtle

Gray whale

Minke whale

Dall's porpoise

Harbor porpoise

Risso’s dolphin

Status

Protected under the
Bald and Golden
Eagle Protection
Act

Endangered
(Southern Resident
population)

Endangered

Threatened

Endangered

Threatened

Endangered

Protected under
Marine Mammal
Protection Act

Protected under
Marine Mammal
Protection Act

Protected under
Marine Mammal
Protection Act

Protected under
Marine Mammal
Protection Act

Protected under
Marine Mammal
Protection Act

Occurrence in the Study Area

One bald eagle territory occurs in the study area.

Resident killer whales congregate in relatively large
groups (pods) in coastal areas where they forage
primarily on fish. Transient killer whales, whose range
extends over a broader area, primarily hunt marine
mammals, but also frequent Puget Sound waters. Both
can be found at any time of the year, but only resident
pods breed in the Strait of Juan de Fuca. They are found
there primarily in the spring, summer, and fall within
shipping channels.

Humpbacks are generally seen off the coast of
Washington from May to November, although they have
also been seen earlier in the spring and later in the
winter.

Species may occur in nearshore coastal waters, with
smaller numbers in the inside waters of the Strait of Juan
de Fuca and Puget Sound.

Species have been observed foraging along the outer
Washington coast near estuaries.

Suitable foraging habitat occurs throughout the coast and
Puget Sound. Suitable nesting habitat and confirmed
nesting occurs along outer coast of Washington within 5
miles of the study area. Observed foraging in Strait of
Juan de Fuca and Puget Sound.

Species is associated with pelagic (open water) habitats
and is occasionally sighted in bays and estuaries.

Species migrates along the outer coast of Washington
and within the Strait of Juan de Fuca and Puget Sound in
the spring and summers; it is frequently spotted during
those times within shipping channels.

Species is occasionally found along the outer coast and
within the Strait of Juan de Fuca and Puget Sound year-
round as single individuals within shipping channels.

Species is known to occur throughout Puget Sound and
along the coast year-round.

Species is known to occur throughout Puget Sound and
along the coast year-round.

Species has been documented on the outer Washington
coast.
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Table 4.11-2. Occurrence of Federally Listed or Protected Wildlife Species in the Study Area

Species

Pacific white-sided dolphin

Northern right whale

dolphin

False killer whale

Harbor seal

California sea lion

Northern elephant seal

Northern fur seal

Sea otter

Sources: USFWS 2007; NOAA Fisheries 2009b, 2009c.

Status

Protected under
Marine Mammal
Protection Act

Protected under
Marine Mammal
Protection Act

Protected under
Marine Mammal
Protection Act

Protected under
Marine Mammal
Protection Act

Protected under
Marine Mammal
Protection Act

Protected under
Marine Mammal
Protection Act

Protected under
Marine Mammal
Protection Act

Protected under
Marine Mammal
Protection Act

Occurrence in the Study Area

Species is known to occur throughout Puget Sound and
along the coast year-round.

Species is known to occur throughout Puget Sound and
along the coast year-round.

Small numbers of false killer whales have been observed
off the Washington coast in the spring.

This species uses the waters of Grays Harbor and
adjacent estuaries. Important haul-out and pupping
sandbars occur throughout the mid- and outer estuary.
Species is regularly seen just offshore and throughout the
Strait of Juan de Fuca and Puget Sound.

Migrating individuals may be found throughout Puget
Sound, the Strait of Juan de Fuca, and along the outer
coast of Washington.

There are occasional occurrences of individuals and
bachelors during the fall, winter, and early spring.
Species is found at Ballard Locks.

There are occasional occurrences off the Washington
coast, primarily during summer and early fall. In inland
waters only occasional bachelor males are found.

Species is occasionally observed off the Washington
coast year-round, but most individuals are encountered
from January through May. Species is rarely sighted in
the Strait of Juan de Fuca or Puget Sound.

The current range of sea otters in Washington extends
from just south of Destruction Island on the outer coast to
Pillar Point in the Strait of Juan de Fuca.

All marine mammals are protected under the Marine Mammal Protection

Act, regardless of their listing status under ESA. Three kinds of marine

mammals—cetaceans (whales, dolphins, and porpoise), pinnipeds (seals and

sea lions), and mustelids (sea otters)—occur within the project vicinity.
USFWS (2007) and NOAA Fisheries (2009b, 2009¢) have identified six
species listed under ESA as occurring or potentially occurring in Puget

Sound and along the coastal route of the shipped pontoons. The coastal

route for transporting the pontoons contains suitable habitat for and/or

sightings of five of these species: the leatherback sea turtle, southern

resident killer whale, humpback whale, Steller sea lion, and marbled

murrelet, as well as designated critical habitat for the southern resident killer

whale population (Table 4.11-2). Some of these species and habitats also

occur along the transport route from the Puget Sound pontoon
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construction sites to Lake Washington. A detailed evaluation of the
potential effects of the proposed project on federally listed species will be
conducted during ESA consultations with USFWS and NOAA Fisheries.

Bald eagles (discussed above) are known to occur near the study area.
Raptor nests and eggs are also protected under the federal Migratory Bird
Treaty Act and under the Revised Code of Washington (RCW 77.15.130).

State-Listed Wildlife Species

A number of federally-listed marine mammals identified in Table 4.11-2
(such as killer whale, humpback whale, and gray whale) are also state-listed
endangered species. One state-listed endangered bird (brown pelican) and
two state sensitive species (peregrine falcon and bald eagle) are also known
to use suitable habitat in the study area (WDFW 2010). In addition, eight
other state priority or candidate species—the western grebe, common loon,
great blue heron, cavity-nesting ducks, band-tailed pigeon, pileated
woodpecker, purple martin, and harbor seal—have been observed in
various portions of the SR 520 corridor or the pontoon construction and
transport areas.

State priority habitats in the project vicinity include urban natural open
space, riparian areas, and wetland areas in the SR 520 corridor and estuarine
wetlands and shorelines, and vegetated estuarine habitats (for example,
eelgrass) along the pontoon construction and transport areas (WDEFW
2010).
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4.12 Geology and Soils

4.12 Geology and Soils

Major geologic hazards in the project area are erosion (the weathering away
of soils by wind and/or water), landslides, and earthquakes. Local
jurisdictions in the project area map geologic hazard areas to ensure that
development in these areas, including highway construction, avoids these
risks and/or makes use of appropriate design and construction techniques
to minimize them.

Without the project, geologic hazards would continue to threaten SR 520’s
integrity and the safety of commuters. Seismic design was not a
consideration when the existing SR 520 corridor was built in the eatly
1960s. Over the last several years, WSDOT studies have demonstrated that
older, hollow-column spans such as the Portage Bay and west approach
bridges are highly vulnerable to earthquakes.

What are the geologic hazards in the project area?

Exhibits 4.12-1 and 4.12-2 show the geologic hazard areas that have been
mapped in the project area.

Erosion and landslides are functions of an area’s soil types and topography;
the steeper the slope and the finer or more layered the soil, the likelier both
are to occur. Engineers can take precautions in highway design and
construction to stabilize erosion- and slide-prone areas and maintain the
integrity of the roadway. As Exhibit 4.12-1 shows, SR 520 passes through
erosion- and landslide-prone soils southwest of Portage Bay and on the
eastern shoreline of Lake Washington.

Exhibit 4.12-3 shows a cross-section of the soil types through the SR 520
corridor and also depicts the project area’s ridges and valleys. The beds of
Lake Washington and Portage Bay contain deep layers of fine, compressible
sediments that were deposited during and after the last retreat of the
glaciers. These soft, wet sediments are up to 150 feet thick below the
bottom of Lake Washington. Over the top of this layer lie more recent
deposits of soft peat, silt, and clay up to 45 feet thick. Because of their
softness, the lake bed sediments are not suitable for structural foundations
such as bridge columns.

Western Washington lies along the “ring of fire,” the zone of earthquakes
and volcanoes that encircles the Pacific Ocean. Off the Washington coast,
two tectonic plates are slowly colliding, with the Juan de Fuca plate pushing
its way beneath the North American plate. Although movement of the
plates is slow, the forces resulting from their motion are enormous. The
collision of the plates causes stresses to build up in the earth’s crust over
long periods of time. When this stress is released, an earthquake occurs.
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Exhibit 4.12-1. Geologic Hazards in the Seattle Project Area
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This illustration shows
generalized geologic conditions
and potential hazard areas, but
does not show actual conditions
beneath the proposed project
alignment.

SOURCES:
Surficial Geology Map: King
County GIS Data (2003),
based on Booth et al. (2002).
Schematic Subsurface Profile:
CH2M HILL (2004).
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Most earthquake tremors in the Puget Sound region are small and cause
little damage. They can, however, be powerful and destructive. Every 300 to
600 years or so, an extremely powerful earthquake—up to magnitude 9 or
higher on the Richter scale—occurs at the boundary of the North American
and Juan de Fuca plates. The last such earthquake was in 1700. A more
common but less severe type of earthquake is exemplified by the 2001
Nisqually earthquake, which opened cracks in the Alaskan Way Viaduct and
loosened bolts in the west approach span of SR 520. It could have caused
collapse of SR 520’s hollow bridge columns in the Portage Bay and west
approach areas if the shaking had lasted longer.

An earthquake’s most characteristic physical effect is ground shaking caused
by the passage of seismic waves. The amount of ground motion varies with
the magnitude of the earthquake, the distance from its source, and the type
of soil through which the seismic waves are traveling. If it is strong enough,
this motion can damage or destroy buildings, roads, bridges, and other
facilities. Earthquakes can also cause permanent movement of the ground,
either through slippage along fault lines and steep slopes or through the way
the shaking affects the soils. One of the most damaging effects of
earthquakes is liquefaction, which results when seismic shaking causes
certain soils to act like liquids. As shown in Exhibits 4.12-1 and 4.12-2,
several liquefaction zones are present in the project area.

In the Puget Sound region, engineers must take seismic risks into account
when they design new facilities or rebuild existing ones. Under current
codes and design standards, these facilities are constructed to withstand the
level of motion caused by a specified theoretical earthquake. Known as the
“design acceleration,” this level of motion is based on the probability of an
earthquake happening during the useful life of the facility and the type of
ground motion likely to occur.

Bridges are structures of particular concern in planning for earthquakes.
The Portage Bay Bridge and west approach to the Evergreen Point Bridge
in the Seattle project area were built at an earlier stage in the development
of seismic design standards, and their features as designed and constructed
are highly vulnerable to earthquake damage. Although seismic retrofitting
has addressed some of the problems, these bridges are still twice as likely to
be damaged by an earthquake as bridges built to today’s minimum design
standards.

4.12 Geology and Soils

Hollow Columns

The columns of the Portage Bay Bridge and

both west and east approaches are holl

ow

and do not meet current seismic standards.
The photo above shows one of the hollow

columns that was damaged by a barge.
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4.13 Hazardous Materials

Hazardous materials are substances that are toxic or harmful to human
health or the environment and that are regulated under federal and state
laws. Examples of hazardous materials include asbestos, lead-based paint,
petroleum, and toxic chemicals. Hazardous materials can be encountered
through demolition, removing underground storage tanks, or building on
contaminated properties that may have historically been used for large-scale
commercial or industrial use. In addition, acquiring lands with hazardous
materials could have high costs for cleanup or disposal.

What properties in the project area are potentially
contaminated?

Hazardous materials sites that were identified as having a potential effect on
the project were characterized by risk category (see definition at right). As
shown in Table 4.13-1 and Exhibit 4.13-1, nine low- to moderate-risk sites
were identified for evaluation. These sites contain total petroleum
hydrocarbons in soil and groundwater; a few sites had levels of these
materials above Washington Model Toxics Control Act (MTCA) Method A
cleanup levels. One site also had trichloroethylene and perchloroethylene
above MTCA cleanup levels. In addition to these sites, the sediments in
Lake Washington, Union Bay, and Portage Bay and buried materials in the
former Montlake and Miller Street landfills could pose unique concerns and
are discussed in more detail below.

Montlake Landfill

The abandoned Montlake Landfill site is located in the 200-acre area south
of NE 45th Street between Montlake Boulevard and Union Bay

(Exhibit 4.13-1). The Montlake Landfill is also known as the Ravenna
Landfill, the Ravenna Dump, the Union Bay Dump, and the University
Dump. The City of Seattle operated the Montlake Landfill on University
property between 1926 and 1971. The landfill lies over one the largest peat
bogs in Washington state. When the landfill was closed in 1971,
approximately 2 to 3 feet of earth was used to cap the landfill.

Methane gas is produced as a normal decomposition product in landfills
and in peat bogs. Methane gas is lighter than air and can be explosive. A
methane gas monitoring study was conducted in 2000 by the Seattle Solid
Waste Department, Public Health - Seattle and King County, and the UW.
As part of the study, gas samples were collected at over 41 locations at the
landfill. Results confirmed the presence of a high concentration of methane
gas, especially in areas to the north and northeast of the Intramural
Activities Building and near the play fields. Permanent methane gas
monitoring stations were put in place along the landfill boundary.
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Hazardous Material Risk Categories

Low- to moderate-risk sites have known
potential contamination or their
contamination can be reasonably predicted.
These sites are typically small to medium in
size, their potential contaminants are not
difficult to treat, and remedial options are
straightforward (WSDOT 2009a). Nine low-
to moderate-risk sites are located in the
project area.

High-risk sites are usually sites that have
substantial contamination and would create
significant liability for WSDOT through
construction activities or property acquisition.
These sites are typically large in size and/or
have large volumes of contaminated
materials or might have a long history of
commercial or industrial use (WSDOT
2009a). No high-risk sites are located in the
project area.

Model Toxics Control Act

The Model Toxics Control Act sets strict
cleanup standards to ensure that the quality
of cleanup and protection of human health
and the environment are not compromised.
At the same time, the rules that guide
cleanup under the Act have built-in flexibility
to allow cleanups to be addressed on a site-
specific basis.

Three options (Methods A, B, and C) for
establishing cleanup levels at a site are
provided.

MTCA Method A uses published tables to
determine cleanup action levels for sites with
relatively few hazardous substances and
undergoing routine cleanup.

MTCA Method B uses risk assessment
equations to develop cleanup action levels
for all hazardous materials, including those
chemicals listed under MTCA Method A.

MTCA Method C applies to industrial sites,
uses less stringent exposure assumptions
than Method B, and is used when Method A
or B levels are not possible or would result in
a greater overall threat to human health or
the environment.

4.13-1
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Table 4.13-1. Known or Potential Hazardous Material Sites in the Project Area

Site Name

Shell Qil
Products

Village
Autocare
(former gas
station)

Montlake
Landfill
(Ravenna
Landfill Union
Bay)

National Marine
Fisheries-
Northwest
Fisheries
Science Center
(NOAA
Fisheries)

Montlake 76
Station

Seattle Fire
Station 22

Exxon Mobil Oll
Corporation
99MPB

Circle K Station
#1461/Jay’s
Dry Cleaners

Miller Street
Landfill

SR 520, I-5 TO MEDINA: BRIDGE REPLACEMENT AND HOV PROJECT | FINAL EIS AND FINAL SECTION 4(F) AND 6(F) EVALUATIONS

Potential Contaminant of Concern

Petroleum products and non-halogenated solvents in

soil and groundwater, according to Ecology’s Cleanup

Site Details database; chlorinated solvents and their
breakdown products including perchloroethylene
(PCE),trichloroethylene (TCE), and dichloroethylene

(DCE), and vinyl chloride are often contaminants at dry

cleaners (this site was once used as a dry cleaner).

Petroleum products in soil and groundwater;

chlorinated solvents including TCE and PCE have been

detected below groundwater cleanup levels.
Chlorinated solvents and their breakdown products
DCE and vinyl chloride could be present in soil and
groundwater.

Methane-gas migration confirmed; metals and cyanide

confirmed in groundwater; petroleum products,
pesticides, metals, cyanide, polycyclic aromatic
hydrocarbons (PAHSs), and organic and inorganic
conventional contaminants confirmed in soil; surface
water contamination suspected.

Petroleum products in soil, groundwater, and surface
water.

Petroleum products (gasoline).

N/A; no violations reported.

Petroleum products in soil and groundwater.
Metals in groundwater.

Petroleum products and non-halogenated solvents in
soil and groundwater; chlorinated solvents and
breakdown products including PCE, TCE, DCE, and
vinyl chloride in soil and groundwater.

Potential for encountering unknown contaminants
because of former site use as landfill.

Site Status

Soil and groundwater remedial action is in
progress.

Soil and groundwater remedial action is in
progress.

Under Voluntary Cleanup Program, Final Cleanup
Report was received and an Opinion Letter was
issued on April 29, 2003.

Four underground storage tanks (USTs) were
removed in 2003.

Methane gas exists at explosive levels below
landfill. Project construction is expected to occur
within 1,000 feet of the landfill, so methane-gas
monitoring would be required.

Petroleum-contaminated soil remains in place
below the research laboratory foundation.

Status of petroleum in groundwater unknown.

Three USTs removed in 1992, and one UST
removed in 1996.

Soil and groundwater reported to Ecology as
cleaned up in 2003.

From 2000 to 2006, several informal written
violations (Generators-General and Generators-
Records/ Reporting); achieved compliance for
written violations.

Potentially unknown historical releases.

Three operational USTs, and two USTSs closed in
place in 2000.

Potentially unknown historical releases and close
proximity to project construction (less than 500
feet).

One UST removed in 2000.

Remedial action in progress.
Four USTs removed in 1998.

Remedial action in progress.
Consent decree issued.
Four USTs removed in 1989.

Methane gas not expected to be existing at
significant level due to landfill age.

Potential for hazardous materials due to use as
former landfill site.

4.13-2



413 Hazardous Materials

Exhibit 4.13-1. Hazardous Material Sites in the Seattle Project Area
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A site hazard assessment conducted by Ecology in 2000 concluded that if
the Montlake Landfill is left undisturbed, the risk of adversely affecting
human health and the environment is low, and no remedial cleanup actions
would be required in the near future. However, new projects within
1,000 feet of the landfill need to conduct methane gas mitigation or
demonstrate through geotechnical engineering that the project does not

need a methane gas mitigation system.

Miller Street Landfill

The Miller Street Landfill is located near the Washington Park Arboretum

and east of 26th Avenue North. This site was operated as a municipal
landfill between 1909 and 1936. Little historical information is available
about the landfill, although it was partially delineated during a 2006 cultural
resources study conducted for the SR 520 project (Onat and Kiers 2007).
The northern and eastern boundaries of the landfill extended to the edges
of Union Bay. The western boundary appeared to extend to Lake
Washington Boulevard, according to 1938 aerial photographs. The southern

boundary appeared to be near the present day Miller Street parking lot for

4.13-3
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the Arboretum. Samples collected in 2006 indicated that the historical
debris at the site consisted of a range of domestic refuse.

In a 1984 report on abandoned landfills, the Public Health Department
collected soil, gas, and surface water samples at the Miller Street Landfill
site (identified as the Arboretum Playfield site in the report). The study
concluded that, based on the sample findings, the landfill age, and the
relatively benign wastes, the historical landfill was a low environmental
health risk (Public Health - Seattle and King County 1984). The Public
Health Department recommended no further study.

Sediments from Lake Washington, Union Bay, and
Portage Bay

Two sediment-related studies were conducted in Lake Washington and
Portage Bay (Cubbage 1992, Moshenberg 2004). These studies showed that
relatively low concentrations of pollutants such as metals, PCBs, PAHs, and
phthalates are present in the sediment of Lake Washington and Portage Bay
compared to that found in Lake Union.
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4.14 Navigation

The U.S. Coast Guard and the U.S. Army Corps of Engineers are the two
federal agencies responsible for identifying and maintaining navigation
channels in U.S. waters, such as in Lake Washington and Puget Sound.
Federal regulations define navigable waterways as those waters that are
subject to the ebb and flow of the tide and/or were used for the transport
of interstate or foreign commerce historically or is so used currently or will
be in the future (33 CFR Part 329). A designation of navigability covers the
entire surface extent of the water body.

What are current navigation channels and limits on
ship passage?

The Chittenden Locks in Ballard are the initial entry point for any vessel
wishing to access Lake Washington from Puget Sound (Exhibit 4.14-1). The
locks provide passage to the Lake Washington Ship Canal, which is about

8 miles long and has a minimum depth of 30 feet. The canal consists of a
series of dredged navigation channels connecting the natural existing basins
of Lake Washington, Lake Union, and Salmon Bay. Four drawbridges span
the Ship Canal between the Chittenden Locks and Lake Washington: the
Ballard Bridge, the Fremont Bridge, the University Bridge, and the
Montlake Bridge. Highway 99 and I-5 cross the Ship Canal on bridges that
are 1306 feet and 127 feet high, respectively.

Three navigation channels are associated with the floating portion of the
Evergreen Point Bridge: the west highrise, midspan drawbridge, and east
highrise. The east highrise of the Evergreen Point Bridge rises 55 to 64 feet
above the water and is 207 feet wide. The west highrise has a vertical
clearance of 44 feet and is 206 feet wide. The drawbridge has no height
limitation and is 200 feet wide when open.

Lake Washington stretches approximately 10.7 miles south of the
Evergreen Point Bridge to the mouth of the Cedar River. North of the
bridge, Lake Washington stretches 8.2 miles to the mouth of the
Sammamish River. Depths in the lake near the floating bridge are over
200 feet.

Vessel Traffic and Bridge Openings

Vessel traffic on Lake Washington includes commercial, industrial, and
recreational use, with recreational boaters being the largest category. The
annual number of Evergreen Point Bridge drawbridge openings decreased
from 14 to 0 in 2003, and has increased since 2003 to 10 in 2008. In
contrast, the Montlake Bridge and University Bridges opened between
1,000 and 3,000 times per year over the last 10 years. This number of
openings is an indicator of the number of sailboats that pass back and forth

4.14 Navigation

A navigable waterway is sufficiently wide,
deep, and free from obstructions to allow
travel by vessels.

East highrise of Evergreen Point Bridge
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Exhibit 4.14-1. Bridges and Navigational Clearances between Chittenden Locks and Lake Washington
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between Lake Washington and Lake Union or through the Lake
Washington Ship Canal to Puget Sound.

Foss runs a crane derrick on Lake Washington and makes approximately
three to four trips south of the Evergreen Point Bridge each year. The crane
derrick is 144 feet tall to the boom, 117 feet long, 60 feet wide, and has a
draft of 6 feet. This vessel currently uses the SR 520 drawbridge, but can be
modified to pass under the I-90 East Channel Bridge.

NOAA currently docks vessels on Lake Union and has some provisions
stored at its Sand Point facility located on the western shore of Lake
Washington northeast of the University of Washington (UW). NOAA
Fisheries transports supplies between Sand Point and Lake Union by truck
and does not use Sand Point for marine traffic often. They have no current
plans for expanded use (Stacey Gomez, NOAA, Seattle, Washington,
personal communication, January 2009).

The Seattle Fire Department will be operating three fire boats. Boat E1 is a
50-foot-long fast-attack boat, E3 is a 97-foot-long boat, and E4 is a
108-foot-long boat. These boats are stationed at Fishermen’s Terminal and
at Fire Station 5 located on the Seattle marine waterfront. These boats
would fight fires in the project area, including areas south of the Evergreen
Point Bridge. The tallest boat has an extendable mast that can be lowered to
a minimum height of 40 feet and a minimum draft of 10 feet.
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4.15 Pontoon Production and Launch

4.15 Pontoon Production and Launch

As previously described in Chapter 3, 44 supplemental stability pontoons
would be constructed as part of the SR 520, I-5 to Medina project. Those
pontoons could be constructed in a casting basin or in large upland
industrial yards near or adjacent to navigable waterways. The current
construction schedule for the SR 520, I-5 to Medina project identifies the
casting basin facility at the Concrete Technology Corporation (CTC) in the
Port of Tacoma as a potential construction site for supplemental stability
pontoons. If available, the new casting basin facility located on the shoreline
of Grays Harbor could also be used for these pontoons. The following
discussion describes these facilities (shown on Exhibit 3-13 in Chapter 3),
setting the stage for understanding construction effects that may result from
pontoon production and launch activities.

Port of Tacoma and CTC

The CTC casting basin is a 6.5-acre facility on the Blair Waterway in
Tacoma built in the early 1970s to construct floating concrete structures.
The site is currently served by utilities and is routinely in full operation. It
sits next to an existing concrete batch plant that could sufficiently serve
pontoon-building operations at the CTC facility. WSDOT would likely lease
additional developed areas at nearby properties to serve as laydown areas,
parking areas, and office space to support pontoon construction activities at

the CTC site.

The CTC facility is within an approximately 3-square-mile area of land
zoned for industrial use, and is surrounded on all sides by commercial,
industrial, and shipping facilities. CT'C has well-established haul routes to
main highways and heavy truck traffic is typical at this location due to the
shipping facilities. In May 2001, EPA designated Pierce County a
maintenance area for particulate matter of 10 microns or less (PMo). Pierce
County is currently designated a maintenance area for carbon monoxide.
EPA has most recently designated the region as not meeting air quality
standards (non-attainment) for particulate matter of 2.5 microns or less
(PMz5). In June 2005, EPA designated the region as unclassifiable/
attainment for ozone. Pierce County is in attainment for all other criteria
pollutants.

Because the site is in a fully built-out industrial area, there is little native
vegetation at the CTC site or nearby supporting properties within the Port
of Tacoma to support terrestrial wildlife. Although pickleweed, rockweed,
salt grasses, and other marine vegetation do exist, there is no natural
shoreline within the built-out industrial CTC facility.

More than 50 fish species use nearshore areas and waterways of
Commencement Bay for migration, rearing, and feeding. Marine species
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include forage fish and coastal pelagic species (Pacific sardine [Sardingps
sagax], Pacific mackerel [Scomber japonicas|, northern anchovy [Engraulis
mordax], the invertebrate market squid [Lo/igo opalescens]), and numerous
other species collectively referred to as West Coast groundfish. Many of
these species are likely to be only rare visitors to the area. Commencement
Bay also serves as a migratory pathway for anadromous salmonids from the
Puyallup River and Hylebos and Wapato Creeks. Anadromous species (fish
that are born in freshwater, mature at sea, and return to their natal streams
to spawn) documented in the Commencement Bay basin include Chinook
(Oncorlynchus tshawytscha), coho (O. kisuteh), sockeye (O. nerka), pink (O.
gorbuscha), and chum (O. keta) salmon, as well as steelhead (O. mykiss). Bull
trout (Salvelinus confluentus) also are documented in the Commencement Bay
basin. Although bull trout spawn upstream of the bay in the Puyallup River,
anadromous bull trout use the bay for migration and feeding. Coastal
cutthroat trout (O. clarki clarki) and Dolly Varden (5. malma) also might exist
in the area. Three hatcheries stock the Puyallup River system annually with
a combined total of several million Chinook, coho, and chum salmon, and
steelhead trout juveniles.

Six of the fish species in the Commencement Bay portion of the study
area—Chinook salmon, bull trout, and steelhead, and three rockfish species
(bocaccio, canary, and yellow eye)—are listed as endangered or threatened
under the federal Endangered Species Act (ESA). The U.S. Fish and
Wildlife Service (USFWS) has identified the marine nearshore areas of
Commencement Bay as critical foraging, migration, and overwintering
habitat for the Coastal Puget Sound Distinct Population Segment of bull
trout. In addition, NOAA Fisheries has identified the marine nearshore
areas of the bay as critical habitat for the Puget Sound Evolutionarily
Significant Unit of Chinook salmon. Critical habitat has not been
designated for the rock fish species.

The gate at the CTC casting basin opens to the Blair Waterway, an
industrial waterway connected to Commencement Bay. These waters see
frequent large commercial vessel traffic associated with industrial port
operations. Commencement Bay is within the federally adjudicated “usual
and accustomed” fishing grounds of the Puyallup Tribe of Indians.

Grays Harbor

The Pontoon Construction Project in Grays Harbor is being developed to
construct floating bridge pontoons in 2011. The pontoon construction
facility and its built and natural environment settings are described in detail
in the SR 520 Pontoon Construction Project Final Environmental Impact
Statement (WSDOT 2010g). This section describes key features of the
facility and its context to provide an understanding of how the facility could
be used to support pontoon construction for the SR 520, I-5 to Medina
project and the potential effects resulting from that use.
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The Grays Harbor facility will be constructed on a 55-acre site on the north
shore of Grays Harbor in the city of Aberdeen, Washington. The site will
contain the casting basin and support facilities such as utility service, office
trailers, parking areas, access roads, accommodations for an onsite concrete
batch plant, laydown areas, and stormwater and process water treatment
ponds. The casting basin will be connected to the federal navigation
channel by a dredged launch channel.

The site is located in an industrially zoned area in Aberdeen and is bounded
on the west by a Port of Grays Harbor industrial terminal property, on the
east by a City of Aberdeen wastewater treatment plant, and on the north by
railroad tracks. Timber continues to be an important economic foundation
in the Grays Harbor region and the closure of several mills in recent years
has contributed to difficult local economic conditions. Median income and
home values in Aberdeen are lower than county levels, which are lower
than state levels, while unemployment in the county has trended higher
than state or national rates for about the last 10 years and population has
been declining. Despite the region’s industrially based economy, Grays
Harbor County is in attainment for all criteria air pollutants. Navigable
waterways in the Aberdeen and greater Grays Harbor area see regular
marine vessel traffic from recreational craft to large commercial vessels
involved in global trade.

The site is fully developed as an industrial facility and there is little to no
onsite natural vegetation or resources that support terrestrial wildlife. There
are no remaining intact palustrine emergent wetlands present on the Grays
Harbor casting basin site and there is 0.44 acre of remaining intact estuarine
wetlands along its shoreline.

More than 50 fish species inhabit Grays Harbor, including resident and
anadromous species. Most of these species are likely to be in the vicinity of
the site at least occasionally. The following salmonids migrate through
Grays Harbor on a seasonal basis: Chinook, chum, and coho salmon;
steclhead; coastal cutthroat trout; and native char (Sakvelinus spp.). White and
green sturgeon may also be present in the site vicinity. Three of the fish
species in the study area—bull trout, green sturgeon, and eulachon
(Thaleichthys pacifiens)—are listed as threatened under the federal ESA.
Eulachon may be present in the vicinity of the site and the site is located
within the green sturgeon designated critical habitat. No state-listed
sensitive, threatened, or endangered fish species occur within the study area.
State priority fish species (WDEFW 2010) that might be near the site include
chum and sockeye salmon, steelhead, rainbow trout, and coastal cutthroat
trout. In addition, shellfish, such as crab, clams, mussels, and oysters, also
use Grays Harbor. There is no fish-accessible freshwater habitat at the site.

Portions of Grays Harbor support large commercial shellfish operations,
particularly oyster production. The Quinault Indian Nation exercises its
treaty rights to fish in its adjudicated “usual and accustomed” fishing area,
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including all of Grays Harbor as well as coastal waters, and maintains a
viable commercial fishing industry.

All pontoons will ultimately need to be transported by tugboat from their
respective construction locations to Lake Washington. Pontoons built in
Grays Harbor would be towed out of Grays Harbor and north along the
Washington coast in established crabber-towboat lanes to avoid conflicts
with commercial crab-fishing activity. This navigational route would keep
the pontoons 7 to 10 miles offshore in open water until entering Puget
Sound through the Strait of Juan de Fuca and Admiralty Inlet, similar to
other frequent barge transport activities that occur regularly along the coast
as part of normal commercial marine transport activities. Pontoons towed
from Tacoma would transit north through Puget Sound, also following the
routes of regular commercial barge transport activities. The pontoons
would ultimately enter the Chittenden Locks at Ballard and be towed
through the Ship Canal to Lake Washington. The transport route is within
the habitat areas of numerous species of fish, aquatic mammals, and birds,
but is also regularly used by a variety of recreational and commercial
vessels. The pontoons would be towed without stopping at a maximum
cruising speed of 4 knots.
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