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Chapter 1. Introduction

The Seattle District U.S. Army Corps of Enginee®oifps) is in the process of
determining whether there is federal interest plaeing the Alaskan Way Seawall
along the City of Seattle waterfront. The Corps Isigned a feasibility study
cost-sharing agreement with the City of Seattleeurtide Corps’ hurricane and storm
damage reduction authority. The feasibility studyl vesult in a feasibility report

integrated with an environmental impact statemé&ng) that will assess various
alternatives and potential environmental impactsocated with a seawall
replacement project.

This report contains sections on 15 discipline® (gdle of contents), with topics
covered in each discipline section correspondinthtse presented in the draft and
supplemental draft Alaskan Way Viaduct and Seawplacement Project EIS
prepared by the Federal Highway Administration (FAWthe Washington State
Department of Transportation (WSDOT), and the QifySeattle (FHWA 2004,
2006). Where appropriate, information provided e tDraft EIS (DEIS) and
Supplemental DEIS (SDEIS) are incorporated by ezfee.
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Chapter 2. Existing Conditions

2.1. Transportation

2.1.1. Introduction and Overview

This section provides information on the existimgdition of transportation facilities

within the study area. The project is located om $eattle central waterfront along
Alaskan Way, which serves as a transportation harbsfirface and waterborne
transportation through the region.

Surface transportation facilities include State Rq$R) 99 (Alaskan Way Viaduct),

the arterial and local streets in the study area,waterfront streetcar (replaced by
King County Metro Transit Route 99) and buses,Bhéington Northern Santa Fe

railroad (BNSF), and the bicycle and pedestriartemuWaterborne transportation
facilities include the Washington State Ferry Terams at Piers 50 & 52, Elliott Bay

Water Taxi dock at Pier 55, Victoria Clipper dodkPaer 69, and Bell Street Cruise
Ship terminal at Pier 66.

2.1.2. Study Area

The project limits of the Alaskan Way Seawall Stugktend along Alaskan Way
from S. Washington Street in the south to nortBidad Street. Alaskan Way is a
principal arterial that serves as a major truckedar freight and oversized vehicles;
however, it plays a unique role as the waterfromes, serving multiple purposes as
an access route to the ferries, a tourist connmettiaghe waterfront and cruise ships,
and occasionally as a local street for limited tigtomovement and as a way of
bypassing the congestion further upland in downt8weattle (City of Seattle 2003).
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Figure 2.1-1 shows the transportation study ardachwencompasses the project
limits on Alaskan Way and nearby transportatiorilitaes that are closely related to
or affected by the study section of Alaskan WaytWleen Broad and S. Washington
streets). The study area is roughly bordered byi@k&venue to the east, Puget
Sound to the west, Denny Way and Elliott/Westeruglet in the north, and S.
Atlantic Street in the south. It includes a ran§enaltimodal transportation facilities
and service types, including limited access highsyayterial streets, transit services
and facilities, rail services and facilities, fesgrvices and facilities, non-motorized
facilities and routes, and important freight coorisl

2.1.3. Methodology

The existing conditions of transportation faciktievithin the study area were
determined through the use of existing written veses; no field surveys or analyses
were performed. A significant portion of the infation provided in this chapter was
based on the information and analysis presentetth@nTransportation Discipline
reports (FHWA 2004, 2006) for th8R 99 Alaskan Way Viaduct and Seawall
Replacement Project Draft Environmental Impact &tant (DEIS) and
Supplemental DEISSDEIS) along with information provided in the fsportation
Background Report for Seattle’s Central Waterfr@ancept Plan (City of Seattle
2003).

This section summarizes the methodology for evadgatintersection traffic
conditions based on the methodology establishethenTransportation Discipline
reports (FHWA 2004, 2006) for the SR 99 Alaskan Wégduct and Seawall
Replacement Project DEIS and SDEIS.

Arterial and Local Street Intersection Operations

PM peak-hour traffic operations on primary and ctelé secondary intersections in
the study area were assessed using Trafficwareo@ipn's Synchro (Vision 5)

traffic analysis software. Synchro is a computesgpam designed for analysis of
intersection traffic operations. Intersection lewélservice [LOS], average vehicle
delay, and intersection capacity utilization [IC{dlhalogous to volume to capacity
ratio) are reported for selected intersectionsuigiclg ramp termini and heavily
congested intersections within the study area.

For intersections providing egress from the feayrtinal at Colman Dock (Marion
Street/Alaskan Way and Yesler Way/Alaskan Way), L@@ ICU were calculated
separately for periods during which ferry traffie actively exiting the dock and
periods during which no ferry traffic is exitingettdock. Results are presented for
each period, as well as overall for the PM peak husing a weighted average of the
amount of time each condition is expected durirgRM peak hour.

Alaskan Way Seawall Replacement Project



i

0

2,500

SCALE IN FEET

Zalvaails
M ®
: HTH 99 .
Iy Cexen T H
] s
| 7m¢):7 “TI_D:;
At :
X &
= / |
:EV
\ - =] =]
3 e L
N
AN L )
| Kigg St T \ \\_
%)\ N\ 901 -
:,-"' SR oy1| Bl?':; \_L
s : J
: : ]
‘ j g i i

Ui

Sources: SR99 AWVSRP DEIS (2004, 2006); Jones & Stokes (2006)

Figure 2.11
Transportation Impact Study Area



Existing Conditions Report

Intersection analysis results were used to idembifations on surface streets in the
study area where traffic operations are expectetetgoor during the PM peak.
These intersections are identified as “congestadd further subdivided into two
categories, “moderately congested” and “highly @stgd.” Intersections are
identified as highly congested if the PM peak haxgrage vehicle delay exceeds 110
seconds and the ICU is greater than 110%. Modgrateigested intersections are
those that fall below the threshold for highly cestgd but have an average vehicle
delay of greater than 80 seconds (i.e., LOS FndC& greater than 100%.

2.1.4. Highways and Streets

Regional and Local Access

Regional highway access to the study area is peoMy 1-90, I-5, and SR 99. A key
access route to the study area, and the desigfaitgdiccess route, is SR 519, which
includes portions of Alaskan Way S. and S. Royalugham Way. Alaskan Way S.
is classified as a primary arterial and a desighaiersized vehicle and truck route.
It is designated as SR 519 from S. Royal Broughaay W Marion Street. Parking is
allowed where the roadway is widened specifically én-street parking (City of
Seattle 2003).

S. Royal Brougham Way is classified as a primatgraal and is also designated as a
truck route. S. Royal Brougham Way provides a prmlank between the marine
terminals at the Port of Seattle and Colman Doeke& Field and Qwest Field, and
the I-5 and 1-90 Interstate system. S. Royal BramghNay is designated SR 519
between Fourth Avenue S. and Alaskan Way S. (Gifyeattle 2003).

Access to Alaskan Way is restricted by limited e@sst connections. Elliott and

Western Avenues comprise an important north/sowatiplet that, together with

Alaskan Way, provides an important Interbay/Ballentinection, which accounts for
about one-third of the traffic on the Alaskan Waiadlct. Western Avenue tends to
be underutilized since it traverses the “choke’npait the Pike Place Market, and
Elliott Avenue terminates at the southbound on-ratopthe Alaskan Way Viaduct at
Lenora Street (City of Seattle 2003).

Alaskan Way within the project limit is a 4-landearal with sidewalks on both sides
of the road. The BNSF railroad and a bike routelacated on the east side of the
road. On-street parking is provided north of Pitre& on both sides of Alaskan Way
within the project limit. The posted speed limit Alaskan Way is 30 miles per hour

(mph).

In the latest study performed on the traffic volgn@ the Alaskan Way Viaduct
(Parsons, Brinckerhoff, Quade, and Douglas 2004yas found that daily traffic on
Alaskan Way at King Street totals 4,800 vehiclebisTnumber is expected to
increase to 10,000 vehicles by 2030. Additionaliitssncluding average daily traffic

2.1-4
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volumes and PM Peak hour volumes on regional adughsvays and arterials in the
study area are presented in Table 2.1-1.

Table 2.1-1.  Average Daily Traffic Volumes and PM Peak Hour Volumes

1995 Average 2002 PM 2006 Average

Weekday 2002 Average  Peak Hour Weekday
Thoroughfare Volume! Daily Volume?  Volume? Volume?
Alaskan Way Viaduct (SR 99)
S. Atlantic Street to Railroad Way 77,700 82,000 7,400 8,400
S.
Railroad Way S. to Columbia 102,300 103,000 9,300 109,300
Street
Columbia Street ramp to Seneca 93,900 95,000 8,000 95,000
Street ramp
Seneca Street ramp to Western 85,400 86,000 7.350 80,000
Avenue exit
Western Avenue to Battery Street
Tunnel 67,700 60,000 5,650 20,000
Alaskan Way
Yesler Way to Lenora Street 12,900 - 1,150 12,000
Lenora Street to Broad Street 10,900 12,000
Elliott Avenue (southbound)
Western Avenue to Denny Way 17,600 - - 16,700
Western Avenue (northbound)
Stewart Street to Viaduct entrance 12,300 - - -
Viaduct entrance to Denny Way 17,700 16,800
First Avenue
S. Royal Brougham Way to 24,200 - 3,500 24,000
Railroad Way S.
Railroad Way S. to S. Jackson 15,000 1,550 12,300
Street
S. Jackson Street to Stewart Street 22100
Stewart Street to Denny Way 16,300
Second Avenue
Yesler Way to Stewart Street 15,400 -
Stewart Street to Denny Way 12,400
S. Jackson Street
S'. Alaskan Way to First Avenue S. Less than 5,000 5,000
glrst Avenue S. to Fourth Avenue 15,000 20,000
S. Royal Brougham Way
Alaskan Way to Fourth Avenue S. 15,000-20,000 - 525-1,000 20,000

21-5
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1995 Average 2002 PM 2006 Average
Weekday 2002 Average  Peak Hour Weekday
Thoroughfare Volume! Daily Volume? Volume? Volume?
Broad Street
Alaskan Way to Denny Way 10,000 - -

1 Source: Seattle Department of Transportation (City of Seattle 2003)
2Source: Parsons Brinckerhoff Quade and Douglas 2004
4 Source: Seattle Department of Transportation (City of Seattle 2006 Traffic Flow Map)

Arterial Intersection LOS

Traffic operations at selected signalized inteiisest (Figure 2.1-2) in the study area
were assessed to determine intersection'L@&rage vehicle delay, and 1€Ohe
intersections of First Avenue S./S. Royal Brough&fay and First Avenue S./S.
Atlantic Street are analyzed under their currentfigoration with SR 519 Phase |
improvements in place. These improvements inclugethecting S. Atlantic Street
to Fourth Avenue S. and a new I-90 on-ramp.

Table 2.1-2 below shows PM peak hour signalizedrgaiction LOS and ICU for
selected signalized intersections. Eight intersesti were found to operate at
congested conditions during the PM peak hour, thaowane were identified as being
highly congested.

1 LOS is a measure that characterizes the operating conditions, as perceived by a driver or facility user, of a
highway, street, or other transportation facility. Although LOS is a qualitative measure, it is based on quantitative
measures, such as vehicle density, average speed, or average vehicle delay. A range of six LOS designations,
ranging from “A” to “F,” are defined in the Transportation Research Board (TRB)'s 2000 Highway Capacity Manual
(HCM). LOS A represents ideal, uncongested operating conditions, while LOS F designates extremely congested,
breakdown conditions. LOS B through LOS D designate intermediate operating conditions, while LOS E denotes
congested conditions at the point of maximum service rate.

2 |CU may be a better indicator of intersection performance for signalized intersections, as it is independent of
signal timing assumptions, which are uncertain for analysis under future conditions. Instead, it is a measure of basic
capacity compared with the traffic forecasted to use the intersection. Additionally, both delay- and capacity-based
measures of performance are evaluated, since each measure can identify operational problems that the other
cannot.

Alaskan Way Seawall Replacement Project
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Table 2.1-2.  Existing (2002) PM Peak Hour Intersection LOS
Identified as
Street Cross Street Congested  LOS Avg Veh Delay  ICU
Alaskan Way Madison Street B 15 59%
Alaskan Way Marion Street C 29 86%
Alaskan Way Columbia Street A 6 47%
Alaskan Way Yesler Way C 26 67%
Alaskan Way S. Main Street B 1 50%
Alaskan Way S. Jackson Street A 2 61%
Alaskan Way S. Royal Brougham Way C 21 55%
Elliott Avenue Denny Way (Western MC F 100 105%
Avenue)

Elliott Avenue Broad Street C 28 68%
Western Avenue Wall Street c 31 92%
Western Avenue Battery Street B 12 62%
Western Avenue Spring Street B 1 1%
Western Avenue Madison Street B 12 55%
Western Avenue Marion Street B 14 59%
First Avenue Denny Way B 17 95%
First Avenue Seneca Street B 19 7%
First Avenue Spring Street D 37 85%
First Avenue Madison Street MC F 82 67%
First Avenue Marion Street C 21 85%
First Avenue Columbia Street MC F 89 119%
First Avenue S. Main Street C 21 57%
First Avenue S. Jackson Street C 26 75%
First Avenue S. Royal Brougham Way D 50 80%
First Avenue S. Atlantic Street MC E 77 118%
Second Avenue Denny Way MC C 34 111%
Second Avenue Spring Street MC F 192 92%
Second Avenue Madison Street MC F 141 100%
Second Avenue Marion Street MC F 145 88%
Second Avenue Columbia Street D 44 84%
Moderately Congested Intersections 8
Highly Congested Intersections 0
Total Congested Intersections 8

MC Moderately Congested Intersections (LOS F or ICU > 100%)

HC Highly Congested Intersections (Delay > 110 seconds per vehicle and ICU > 110%)

Source: FHWA 2004

2.1-8
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The following intersections were found to meetd¢heeria for congested operations:

= Elliott Avenue and Denny Way (Western Avenue),
» First Avenue and Madison Street,

= First Avenue and Columbia Street,

= First Avenue and S. Atlantic Street,

= Second Avenue and Denny Way,

= Second Avenue and Spring Street,

= Second Avenue and Madison Street, and

=  Second Avenue and Marion Street.

None of these intersections was identified as jigbhgested, although several met
either the delay or the capacity threshold requioeduch designation.

The Second Avenue intersections (except the inteose of Second Avenue and
Denny Way) showed very high levels of delay withUkGin the range of 88 to 100%.
These intersections carry very high vehicle voludesng the PM peak hour and
also experience high conflicting pedestrian voluniiess traffic in the right lane, and
heavy conflicting movements on cross streets. Rewé current signal timing
indicates that reduction in intersection delay doblke realized if predominant
movements (north—south) were allotted a largeresiofrgreen-light time, although
issues associated with the short storage lengthsasti-west streets could limit the
ability to implement such changes. Even with sigimalngs optimized to minimize
delay, the improvement would not be sufficientdasuit in LOS of better than F.

Elliott Avenue at Western Avenue (north of Denny Was a heavily traveled

intersection. Analysis indicates an LOS F and oseacity (ICU 105%) operations
during the PM peak hour. The intersection of DeMigy and Second Avenue was
also found to operate with overcapacity, with atJI6f 111%, though an LOS C
result indicates acceptable operations. This iat#ien accommodates left turning
vehicles from the mainline, though it does not hbefeturn pockets or a protected
signal phasing. Under current traffic levels, efougps exist on Denny Way to
allow the left turn movements, hence the acceptabis.
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2.1.5. Parking

Parking on the waterfront within the project limissprovided on Alaskan Way and
under the Alaskan Way Viaduct. The parking studdaancluded Alaskan Way and
the Alaskan Way Viaduct from King Street north tm&d Street. As shown in Figure
2.1-3, the data collected for the area was sortedrding to the three following

geographic sub-areas:

»= Pioneer Square Sub-areas (from S King Street norttesler Way),
=  Waterfront Sub-areas (from Yesler Way north to BBtreet), and
= North Waterfront Sub-area (from Pine Street nastBitoad Street).

The following definitions were used to define parkispaces and are summarized
accordingly:

Metered metered parking spaces.

Time restricted any public parking spaces that are time-resttidciat not metered
includes 30-minute, 1-hour, 2-hour, passengeratiner loading zones.

Bus/Taxi parking spaces posted for taxis and buses; ieslbds stops.
Non-restricted unmetered, unrestricted, on-street public parking

Governmentposted police spaces, consular spaces, and sjphees designated for
government operations.

Paid/Permit Parking parking spaces that require a permit, or areéddhe general
public for a fee.

Tenant Only off-street parking that is designated as restdicor private, and is not
let to the general public for a fee.

Parking was grouped into four main categories néefias the following:

= Short-Term On-Street Parking is the sum of (Metered(Time
Restricted) spaces;

= Long-Term On-Street Parking is (Non-restricted)cgsa

= Off-Street Parking is the sum of (Paid/Permit Ragki+ (Tenant
Only) spaces; and

= “Other” Parking is the sum of (Bus/Taxi) + (Goveremt) spaces.

21410
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When the parking data were classified and categdyithere were some assumptions
made in the analysis (below):

» Fire lanes (red curbed areas) are not includedoastaf this study;

* Holding areas for the Washington State Ferries rave included in the
existing or proposed parking space data; and

» The SR 519 surface improvements were included &sgbathe baseline
when determining existing parking availability goatential impacts.

Table 2.1-3 summarizes the existing parking ingtugly area. On-street parking on
Alaskan Way is mostly provided on both side ofith&d north of Pine Street.

Table 2.1-3. Summary of Existing Parking within Study Area*

On-Street Parking Off-Street  Other

Sub-Area Short-Term  Long-Term Subtotal  Parking Parking  Total

Pioneer Square 155 15 170 18 0 188
Waterfront 388 0 388 229 34 651
North Waterfront 178 0 178 176 14 368
Total 721 15 736 423 48 1,207

Source: FHWA 2004 * Referenced Data was collected in 2004, before Seattle’s conversion to pay stations took place.
Subsequently, small changes to space counts have taken place.

A total of 762 parking spaces are provided under ékisting Viaduct structure.
Table 2.1-4 shows the number of on- and off-stpaeking spaces counted under the
Viaduct structure during spring of 2003. The dataspnted is a subset of parking
values shown in Table 2.1-3.

Table 2.1-4. Parking Spaces Located Under the Alaskan Way Viaduct*

On-Street Parking

Off-Street  Other

Location Short-Term Long-Term Subtotal Parking Parking  Total
Under the Viaduct on 474 70 544 209 9 762
Alaskan Way

Source: FHWA 2004 * Referenced Data was collected in 2004, before Seattle’s conversion to pay stations took place.
Subsequently, small changes to space counts have taken place.

The majority of metered spaces cost $1.50 per laoar are limited to a 2-hour
duration. On average, 68% of metered stalls wecemed on the weekday afternoon
when the survey was conducted.

The Puget Sound Regional Council (PSRC) 2004 Paikiventory Report provides
a breakdown of average parking cost and utilizataies by zone for the Seattle
Central Business District area that will generddly referred to as the Commercial
Core in this document. Although the parking studig-areas differ slightly from the

21412
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PSRC zones as described in the 2004 Inventory SthdyPSRC zonal data does
provide a close approximation to the parking udtiian rate and costs associated with
each sub-area in the parking study area.

The north waterfront sub-area has an approximaligation rate of 63.9% with an
average daily parking cost of $9.95. The waterfremb-area has an approximate
parking utilization rate of 73.6% and a public pag<daily rate of $15.11. The
Pioneer Square sub-area has an estimated 79.5%gathization rate with a public
daily parking cost of averaging $11.73.

2.1.6. Movement of Goods

Alaskan Way is a designated truck route and caunsee by oversize and overlegal
loads with permits. It plays an important role e tmovement of goods for the
region, providing access to the industrial disttwtthe south and activities on the
waterfront. At the southern end of the waterfranick access is primarily from the
south by S. Royal Brougham Way and Alaskan Wayh witicks turning left from
Alaskan Way into the Port of Seattle’s containep derminal (Terminal 46) near
King Street.

At the northern end of the waterfront, the Ellidtdstern couplet is of paramount
importance to truck movement from the Ballard/lbssr/Northend Manufacturing
and Industrial Center to the SR 99 corridor (Cityseattle 2003).

2.1.7. Transit

Transit service to the waterfront area is provitlgdhe King County MetroTransit
and Grayline Waterfront Trolley.

King County Metro Transit

King County Metro Transit provides bus service he study area and operates the
waterfront streetcar (currently replaced by Bus tRo®9) on Alaskan Way. The
majority of the buses are routed north-south albitgt Avenue. Trolley buses on
First Avenue use S. Jackson Street as a turnaround.

Bus Route 16, connecting Seattle downtown with Mathgate Transit Center,
provides the only east-west bus access to the fwater Within the Seattle

downtown, the route is southbound on Fifth Avenwest on Madison Street to
Alaskan Way, south on Alaskan Way to Yesler Wayt @m Yesler Way to Third

Avenue, then northbound on Third Avenue. Therenlg one stop at the Washington
State Ferry Terminal (Colman Dock) on the southldoleg along Alaskan Way
between Madison Street and Yesler Way. Route 1@gee 15- to 20-minute service
all day during the week and 30-minute service ghih{City of Seattle 2003).

2113
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The former waterfront streetcar route is curremperated as Bus Route 99. The
original waterfront streetcar trolley service wasporary suspended and replaced by
Bus Route 99, because the streetcar’'s maintenaacétyf near Pier 70 was
demolished for construction of the Olympic Sculptiark. The streetcar trolley
service is expected to resume service when a rtewssfound and the maintenance
facility is rebuilt (King County 2007a).

Bus Route 99 operates on Alaskan Way between FRleat7Broad and Jackson
streets, where the route extends eastward to hdiop on Eighth Avenue between
Jackson and King Streets. It makes six waterfroopsson Alaskan Way at Clay,
Wall, Bell, Pike, Spring, and Jackson Streets, alt as stops at Occidental Park in
Pioneer Square and Jackson Street in the Intenadtizistrict. The route operates on
weekdays between 6:00 a.m. and 7:00 p.m. and wdsKastween 10:00 a.m. and
7:00 p.m., with 2-minute headways. While Bus Ro@®eprovides connections to
activities along the waterfront, as well as linksPioneer Square and the edge of the
International District, it does not improve conneat to the central core and
primarily serves recreational uses and visitors.

Regional transit service is within walking distarafehe waterfront, primarily along
Second and Fourth avenues and in the Metro tramsiel underneath Third Avenue.
Access points to the transit tunnel closest to wlagerfront are at the University
Street stop and the Pioneer Square Station staght Liail service will begin
operations in the transit tunnel in 2009, sharirgtunnel with bus service.

Gray Line Trolley

Gray Line operates a local circulator route withpst along the waterfront, Pioneer
Square, the Seattle downtown retail core, Seattl#d, and the Pike Place Market.
The route operated on a daily basis from May tocolet between the hours of 9:00
a.m. and 6:00 p.m. The primary users of the troNesre tourists staying in
downtown hotels (City of Seattle 2003).

Transit Accessibility

Accessibility to the transit system is determingdtie route network structure and
the frequency of service. Regional and local ttassivice to the waterfront area is
hindered by limited connections and limited frequerThe least accessible areas are
located at the southern (south of S. Washingtoee§trand northern (north of Pike
Street) ends of the waterfront, where transit a&tg®gonstrained by the topography
that limits pedestrian travel between the downtmsre and Alaskan Way. Riders
must transfer in the CBD or they must traverse pstegst-west grades. Since the
majority of downtown transit trips are commuter/waelated, the relatively low
employment density of the waterfront area alsoltesu low transit demand (City of
Seattle 2003).

2114
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2.1.8. Waterborne Transportation

Washington State Ferries

Ferry Services

Washington State Ferries provides ferry servicavbeh downtown Seattle and both
Bainbridge Island and Bremerton. These communivesild not otherwise have
direct access to Seattle, as the only alternatiesare by highway through Tacoma,
or by ferry to Edmonds.

Colman Dock, located on Piers 50 and 52 on Sesttleivntown waterfront, is the
Seattle terminus for this service. Access to Colagk is provided from Alaskan
Way at Yesler Way, and exits are provided to Alask¥ay at Yesler Way and
Marion Street.

Vehicle and passenger ferries service routes betBeattle and both Bainbridge and
Bremerton. Two Jumbo Mark Il boats, each with aac#y of 202 vehicles, 60

commercial vehicles, and 2,500 passengers, openatiee Bainbridge Island service
between 4:45 a.m. and 1:35 a.m. daily, with depastuand arrivals averaging
approximately every 50 minutes. Service to Brenmmeisoprovided via a Super Class
ferry, which has a capacity of 144 vehicles, 30 cmrcial vehicles, and 2,500
passengers, or a 140-vehicle Issaquah Class fetrich has a capacity of 124
vehicles, 30 commercial vehicles, and 1,076 pagssenlj operates on approximately
80-minute headway daily between 4:50 a.m. and 1250 (Washington State 2007)

Passenger-only ferries at Pier 50 provide servitevdien Seattle and Vashon Island.
Service is provided by Skagit/Kalama passenger-ve$sels, which have a capacity
of 250 people. Only three ferry runs are providada@ekdays from Seattle at 7:35
a.m., 4:45 p.m., and 6:10 p.m. (Washington Sta@¥P0

Vehicle Traffic and Terminal Operations

Vehicles enter Colman Dock from Alaskan Way nortimmb at Yesler Way, using a
signalized left turn. Right turns into the termitfiadm southbound Alaskan Way are
prohibited during peak periods except for registazarpools. Vehicles pass through
a toll area that has four booths and capacity torqBeued vehicles. They then
proceed to holding lanes that can accommodate D passenger vehicles.
Queued vehicles are directed from there onto threefe

When vehicle arrivals exceed dock capacity, quewsgurs at the northbound
Alaskan Way left-turn lane to the ferry dock, cagscongestion for the remaining
single lane of northbound through traffic. Currdata shows that this does not occur
often.

2.1-15
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There are two vehicle exits from Colman Dock. Tingt is to Alaskan Way at Yesler
Way. This exit is two lanes and forces all tratficturn right to southbound Alaskan
Way. Traffic destined for downtown or other locasao the north must turn around
on Alaskan Way, or more commonly, circle back itdan on S. Royal Brougham
Way to Fourth Avenue. The second exit is locatethatsignalized intersection of
Alaskan Way and Marion Street, which allows vetlide travel north or south on
Alaskan Way, as well as east on Marion Street.

During PM peak hour on a typical traffic day, 3aGhicles exit Colman Dock (145 at
Yesler Way and 215 at Marion Street) and 540 vehialrive at Colman Dock. The
analysis assumes that there is one Bremerton aml Bainbridge route
arrivals/departures, with the eastbound ferriesparoximately 60% capacity and the
westbound ferries at about 90% capacity. This eders based on existing PM peak
hour demand at Colman Dock for the 30th busiestaddlye year, which corresponds
to a 92nd percentile weekday and is of a magnithdeé is consistent with traffic
counts taken in the vicinity of Colman Dock. Beattse volumes represent a typical
traffic day, there are days throughout the yeaindguwhich even higher volumes
occur.

Currently, unloading (eastbound) traffic cues anaigoreempt that allocates up to
180 seconds for traffic exiting Colman Dock at ertiMarion Street or Yesler Way.
Once the preempt phase is completed, the nortlirsnavements are allocated their
normal split timings. The combined splits resultviery long and uncoordinated
signal cycle lengths. The preempt will continugrigger subsequent allocations of
up to 180 seconds for exiting ferry traffic untiet vessel is empty (typically three
preempt cycles). While vessels are unloading, afimately 70 to 75% of the green
time is allocated to traffic exiting Colman Dock.

Following an unloading event, the signals will atf# to reactivate coordination with
neighboring signals and eventually return to norropération. The patterns of
regular unloading with such a long preempt oftead$eto essentially uncoordinated
traffic operations on Alaskan Way during peak hoiitse adverse effect on Alaskan
Way traffic flow from cycling in and out of signalreemption cannot be fully
accounted for in the traffic operations modelirgL.©S and delay at these locations
may be understated.

Access to and from Colman Dock

Passenger Connections to the Seattle CBD

The majority of foot passengers arriving at or depg from Colman Dock use the
larger vehicle ferries. Loading and unloading ishet upper level of Colman Dock,
from which a direct walkway is provided that crassdove Alaskan Way and below
the Viaduct, connecting to the sidewalk on the ls@itle of Marion Street at First
Avenue. Passengers can also enter and exit atalaglay, where they can catch a
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bus, or cross Alaskan Way to take a taxi or rigeWnaterfront Streetcar, which has a
station at Madison Street. Signalized crosswalkssing Alaskan Way are located at
Marion Street, Columbia Street, and Yesler Way. flidimg traffic volumes are
heavy on Alaskan Way while ferries are unloadirgyfraffic exits at Marion Street
(to northbound and southbound Alaskan Way, as askastbound on Marion) and
Yesler Way (to southbound Marion Street only). Aiddially, pedestrians using the
Marion Street pedestrian overpass can face canflicim turning vehicles as they
rejoin the street-level sidewalk system at therggetion of First Avenue and Marion
Street. While the intersection is signalized, exgtferry traffic that wishes to turn
right onto southbound First Avenue will face coetftig pedestrians in the crosswalk.

Automobile Access and Egress

Intersection analysis on Alaskan Way surface ste&esler Way and Marion Street
indicates that Yesler Way, where all westbound &dépg) traffic arrives at Colman
Dock, operates at an average PM peak hour LOS &ytal¥ith regard to specific
movements, traffic entering Colman Dock (left t@inYesler Way) is estimated to
operate at LOS D conditions (Table 2.1-5). Tra#fidgting Colman Dock, which is
limited to turning right onto Alaskan Way, operatsLOS B. While northbound
traffic on Alaskan Way operates at LOS B, southlobtmaffic is more congested,
operating at LOS D.

The majority of eastbound traffic exits Colman DatkMarion Street, which overall
operates at an average LOS C today. However, tetb@ad movement exiting
Colman Dock (in other words, ferry traffic leavir@plman Dock) operates at an
estimated LOS D (Table 2.1-5). Southbound and borthd traffic on Alaskan Way
operate under good LOS (A and B) during the PM gealkr. Note, however, that
both the Marion Street and Yesler Way intersectexygerience increased congestion
while ferry vessels unload, with decreased congestt other times. The data
presented here are the average for the entire Rk hpeur.

Table 2.1-5. Existing (2002) PM Peak Hour Average Vehicle Delay
(seconds) and LOS by Movement at Colman Dock

While Ferries Between Ferry Average PM Peak
Unload Unloading Hour Conditions
Delay Delay Delay
Traffic Movement (sec) LOS (sec) LOS (sec) LOS
Marion Street 48 D 18 B 29 C
Eastbound(exiting Colman Dock) 42 D N/A 42 D
Northbound Alaskan Way 13 B 1 A 6 A
Southbound Alaskan Way 21 C 7 A 12 B
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While Ferries Between Ferry Average PM Peak
Unload Unloading Hour Conditions
Delay Delay Delay
Traffic Movement (sec) LOS (sec) LOS (sec) LOS
Yesler Way 22 C 27 C 26 C
Eastbound (exiting Colman Dock) 15 B N/A 15 B
Northbound left (entering Colman 39 D 19 A 2 D
Dock)
Northbound through Alaskan Way 13 B 7 A 8 B
Southbound Alaskan Way 45 D 29 C 31 D

sec = seconds; N/A = not applicable
Source: Parsons Brinckerhoff 2006

Other Waterborne Transportation Services

Water Taxi

The King County Ferry District operates the ElliBdy water taxi from spring to fall.
During this time, daily service is provided fromePb5 at the foot of Spring Street to
Seacrest Dock in West Seattle via boats contraitbexigh Argosy Cruises. King
County plans to purchase its own energy efficieoatb and provide year-round
service by 2010 (King County Metro Transit, 2008).

Victoria Clipper

The Victoria Clipper, docking at Pier 69, providéagly hydrofoil service between
Seattle and Victoria, B.C. In addition, the Clipgpeovides transport from Pier 69 to
the San Juan Islands.

Cruise Ship Operations

The Port of Seattle operates a cruise ship terngin&lier 66/Bell Harbor. Between
May and October of 2001, there were 56 cruise ahipals and departures. Eleven
of these arrivals and departures were ports-ofwh#ire the vessel typically arrives
in the morning and passengers disembark for the ashmy return for an evening
departure. Seattle docked 190 cruise ship vesstisatvout 781,000 passengers over
the 2007 ship season (Port of Seattle 2008).

On the north edge of Pier 55, Argosy Cruises opsratlocal cruise service offering
tours of the harbor and other destination point®oget Sound.

2.1.9. Non-motorized Transportation

The Seattle waterfront is both a destination amgeel corridor for pedestrians and
bicyclists. The Alaskan Way Viaduct (SR 99) croseeer pedestrian and bicycle
access routes to the City and waterfront area dk aseaffecting the pedestrian
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environment in general. The study area includesrs¢vnoteworthy pedestrian
generators, including the following:

» Major employment centers,
= Major tourist attractions,
= Green space/recreational areas, and

= Colman Dock ferry terminal.

Additionally, the City of Seattle has identifiedveeal bicycle pathways within the
study area of the project. These routes include lamal and regional pathways. The
following provides a summary of existing pedestreard bicycle conditions for the
study area.

Pedestrians

The proximity of the Seattle waterfront to the déewmn commercial core, Belltown,
Pioneer Square, and numerous other destinationesnaélking the mode of choice
for many. Major points of access for pedestriarduitie the Colman Dock ferry
terminal for commuters and tourists, east-westetdrénking the waterfront to the
working population of the commercial core, and Bilee Street Hillclimb connecting
the Pike Place Market with the waterfront at thate Aquarium, which is heavily
used by tourists (City of Seattle 2003).

The grid pattern of downtown Seattle makes for weajkable urban streets and is
partitioned into blocks well scaled for pedestriaikwever, steep topography
interrupts the continuity of east-west streethtowaterfront. Extensions of the street
grid to the waterfront are limited, with only fourehicular/pedestrian streets
connecting in Belltown (Broad, Clay, Vine, and Walireets); three in the

commercial core (Spring, Madison, and Marion sggdtve in the Pioneer Square
area (Yesler Way, S. Washington, Main, Jackson,Kind streets); and two in the

southern area (Royal Brougham Way and AtlanticeBtr€ity of Seattle 2003).

Pedestrian stairways and overpasses have been ingrgrtant in facilitating
pedestrian access the waterfront, with existingnections at Bell and Lenora streets,
the Pike Street Hillclimb, Union Street, Universyreet (Harbor Steps), and Seneca
Street. The Bell Street pedestrian bridge providewaterfront connection over
Alaskan Way and the BNSF railroad tracks. Nearhg, tenora Street pedestrian
bridge provides a connection from Elliott AvenueAtaskan Way over the BNSF
tracks. The commuter bridge on Marion Street alswviges a pedestrian overpass
above Western Avenue and Alaskan Way to link FAsstnue with the Colman Dock
ferry terminal (City of Seattle 2003).

Table 2.1-6 presents PM peak hour pedestrian valeheelect intersections along
the waterfront. Note that the data collected inl&@&h1-6 consists of data collected in
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winter 2002 during weekday PM peak hour as welli@s collected in August 2006
during the weekday PM peak hour. Pedestrian agtornt the waterfront promenade
may be substantially higher on weekends and ddhegummer.

Table 2.1-6.  Existing (2002) PM Peak Hour Pedestrian Counts

North South East West

Street Cross-Street Leg Leg Leg Leg Control
Alaskan Way Pike Street **657 40 **206 **857  Signalized
Alaskan Way Pine Street 110 55 5 * Unsignalized
Alaskan Way Spring Street 59 72 46 300  Unsignalized
Alaskan Way Madison Street **135 **86 **169 **848  Signalized
Alaskan Way Marion Street 5 120 95 180  Signalized
Alaskan Way '\Bﬂsgi;: Street Pedestrian **870 (entire bridge) Grade-separated
Alaskan Way Columbia Street 25 50 135 45  Signalized
Alaskan Way S. Jackson Street 45 100 20 10  Signalized
Alaskan Way S. Main Street 40 15 65 90  Signalized
Second Avenue  Marion Street **208 570 258 **415  Signalized
Alaskan Way Clay Street 10 10 10 100  Signalized
Alaskan Way Wall Street 40 40 40 115 Signalized
Alaskan Way Bell Street 25 - 35 **305  Unsignalized
Alaskan Way gzl(;gsetreet Pedestrian **199(entire bridge) Grade-separated
Elliott Avenue Vine Street 30 25 15 325  Unsignalized
Elliott Avenue Battery Street 25 15 35 360  Unsignalized
Elliott Avenue Blanchard Street 10 5 50 125  Unsignalized
Western Avenue  Bell Street 5 80 100 55  Unsignalized
Western Avenue  Lenora Street 60 65 195 130  Signalized

*Leg not counted  **City of Seattle 2006 summer Data

Source: FHWA 2004, City of Seattle 2006 (Memo from Alex Atchison and Steve Rolle to Kathryn Stenberg (12/8/06), "Draft
Alaskan Way Pedestrian Volumes”)

As seen in Table 2.1-6, the entrance to the Colback ferry terminal located at the
intersection of Alaskan Way and Marion Street gatesr a relatively high volume of
pedestrians. Significant volumes at the intersacttd Marion Street and Second
Avenue can be attributed in large part to the cotioe to the Marion Street
over-crossing to the Colman Dock ferry terminakbligel at that intersection.

In the north waterfront area (Clay, Vine, Wall, B8attery, Blanchard, and Lenora
streets), the large number of visitors to the wedat is augmented by activity
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related to the cruise ship industry. Overall, tloet Bf Seattle saw 781,000 cruise ship
passengers arrive at the waterfront in 2007 (Pb&eattle 2008). Bell Street Pier
(Pier 66) includes a cruise ship terminal as wslltlze Bell Harbor International

Conference Center, which hosts various confere@aces other activities. Also, a

significant number of residential units have beemetbped in recent years on the
east side of Alaskan Way, generating additionakptthn traffic on the waterfront.

The north waterfront area includes two major peadast facilities providing
connections to the waterfront, the Bell Street #redLenora Street footbridges. Table
2.1-6 provides existing pedestrian counts for wegimtersections within the north
waterfront area during the PM peak hour. Note thatvolume shown for the north
leg of the intersection of Alaskan Way and BelleStrare those on the pedestrian
bridge that crosses over Alaskan Way.

Bicycles

Cycling is a growing mode of travel for commutingaell as recreational trips, both
within the study area and throughout the regiogufg 2.1-4 identifies the existing
hierarchy of bicycle routes within the study area.

Alaskan Way is part of the bicycle circulation netw for the region and is
commonly used by bicyclists. Alaskan Way is an intgat arterial for cyclists
because it provides a flat connection between thettEBay Trail to the north and
streets connecting to Pioneer Square, the IntemetDistrict, and points beyond to
the south or West Seattle. Currently, Alaskan Wsag Class 1l Bicycle Route and
incorporates a 10-foot exclusive bicycle/pedestr@rie adjacent to the Viaduct. It is
a posted bicycle route, but like the bicycle routesiost of the downtown Seattle, no
space has been reserved for this purpose exclysiRather, bicyclists share space
with joggers and pedestrians, which can pose aisflin addition, access to the
waterfront on the northern end of the harbor andsacthe rail tracks can be difficult
especially in the busy summer tourist months ared kiftycle commuting season
(City of Seattle 2003).

To the north, at Myrtle Edwards Park, the ElliotyBTrail begins—a Class | (off-
street) route for bicyclists that extends 1.5 médsng the shoreline with an 8- to
10-foot-wide asphalt path. The Elliott Bay Trailopides a connection across
Interbay to Magnolia (City of Seattle 2003).

Existing bicycle counts were collected during thé peak hour for several corridors.
In the waterfront area, the Alaskan Way Viaductridor (including waterfront route

users) at Bell Street observed approximately 59digts per hour. Additionally, in

the stadium region, the First Avenue corridor at IBain Street counted
approximately 15 bicyclists per hour. Finally, inetBelltown area, along Elliott
Avenue at approximately Vine Street, five bicydiper hour were observed.
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Bicycling along the waterfront is complicated bynoav traffic lanes, railroad tracks
at intersections to the CBD, irregular pavementeurtide Viaduct, rail spurs in the
Alaskan Way roadway, steep grades up to the Downtmwe, vehicular
congestion—especially related to queuing at theyFeerminal, substantial
pedestrian traffic, and limited connections to ofb&rts of downtown (City of Seattle
2003).

2.1.10. Railroad Operation

The railroad running on the east side of AlaskanyWathe BNSF mainline that
serves both the West coast and traffic to Chicagb @oints east. The tracks also
serve the grain terminal near Interbay. Both Solnashsit and Amtrak use the tracks
for passenger service. Trains regularly block itedfong surface streets south of the
project area such as Spokane Street, which carit neswehicles detouring to
Alaskan Way. In addition, east-west traffic neagrf7 is blocked multiple times per
day by rail traffic.

Commuter Rail

Sound Transit's commuter rail line, Sounder, travsttween Tacoma, Everett, and
the King Street Station in downtown Seattle andesethe communities of Puyallup,
Sumner, Auburn, Kent, Tukwila, and Edmonds. ThegK8treet Station interfaces
with several other forms of transportation, inchglithe waterfront streetcar
(currently served by Bus Route 99) and Metro ttanhsinel (currently closed for

construction of light rail). The Weller Street psti&an bridge provides a direct
connection between Sounder service and the Metnsitrtunnel.

Amtrak

Amtrak uses the BNSF tracks for passenger servarthrto Canada, south to
California, and east via Stevens Pass. This rauteart of a federally designated
high-speed corridor.
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2.2. Land Use and Shorelines

2.2.1. Overview

This section contains information on the land udesglopment activities and trends,
zoning designations, development regulations, pland policies, and planned
developments in the vicinity of the Alaskan Way Balh structure. The land use and
shoreline study area is situated within or immesljafidjacent to the Alaskan Way
right-of-way between S. Washington Street on thetts@nd Broad Street on the
north.

2.2.2. Methodology

Existing conditions were identified through useegisting written resources; no field
surveys or assessments were undertaken. Dataigaetiort was obtained primarily
from discipline reports and technical memoranda mletad for the Alaskan Way
Viaduct and Seawall Replacement Project (AWVSRRIfDEnvironmental Impact
Statement (DEIS) (FHWA 2004), and Supplemental DEBEIS) (FHWA 2006).
Additional data on residential and nonresidentaid use in the study area was
obtained through searches of King County GIS Bd3aael Data Property Reports
in March 2008.

2.2.3. Land Uses

The Alaskan Way Seawall study area includes theeewidth of the Alaskan Way
right-of-way, typically extending landward 100 t®QL feet from the face of the
Seawall, and any uses abutting the right-of-wagjuiing the piers that extend
waterward from the Seawall. The study area containariety of land use zones and
types between S. Washington Street on the soutiBeoatl Street on the north. Land
use types include commercial, retail, governmeatad, residential uses. Figure 2.2-1
provides a map of the Seattle neighborhood plananegs. Figures 2.2-2 and 2.2-3
show generalized maps of existing land uses inaaodnd the study area.

Following is a discussion of the specific land usesediately adjacent to either side
of the Alaskan Way right-of-way.
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South Washington Street to Pike Street

Port of Seattle Terminal 46 and Pier 48 abut theh&yn end of the study area on the
west and the Alaskan Way Viaduct structure to #.el'he tracks for the Waterfront
Streetcar, which is currently not in service, aveated along the east side of the
Alaskan Way. The Alaskan Way Viaduct runs alongdast side of the Alaskan Way
surface street between S. Washington and PiketStriearking is the primary land
use under the Viaduct. Businesses between S. Wgshimnd Pike streets west of
the Seawall include the Washington State Ferridm@o Dock at Piers 50 and 52,
Fire Station No. 5 at Pier 53, Ivar's Seafood nestat and the Ye Olde Curiosity
Shop at Pier 54, the Red Robin restaurant at PieABgosy Cruises and Elliott's
Restaurant at Pier 56, the Bay Pavilion shopsext%i, and the Seattle Aquarium at
Pier 59. The range of businesses located on therfn@it piers includes restaurants,
gift shops, sightseeing companies and professaifiaés.

Pike Street to Broad Street

Land uses along the north waterfront area betwédandhd Broad Streets consist of
a mix of retail, residential, and office uses. Adaie east side of the Alaskan Way
right-of-way, adjacent buildings include the Watent Landings Condominiums,
Marriot Hotel, Microsoft, World Trade Center, a rsige facility, Art Institute of
Seattle, Real Networks, and the Spaghetti Factory.

Buildings housing a range of uses are located ers gilong the west side of Alaskan
Way, including Anthony’s Pier 66 restaurant, Bete®t Cruise Ship Terminal and
Conference Center, and Odyssey Maritime Discovegt€r at Pier 66; Edgewater
Inn at Pier 67; and Port of Seattle Headquarteds\actoria Clipper Terminal at Pier

69. Pier 70 is a privately owned pier, housing aeda of office uses and a restaurant.

Residential/Nonresidential Mix

A search of King County GIS Based Parcel Data Rtggeeports in March 2008 for
all parcels in the area bounded by Elliott Bay e West, Elliot Avenue/Western
Avenue to the East, Broad Street to the North, @odth Washington Street to the
South identified a total of 3.8 million usable spudeet in buildings. This space is
made up of 3.361 million square feet of non redidéspace (89%) and 429,000
square feet of residential space (11%).

All residential development in this zone was in tl@m of condominiums,
distributed across five buildings and totaling 3iffts with an average size of 1,154
square feet per unit. Non residential use by segoay as reported in the King
County property reports is presented in Figure42.2-
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2.2.4. Development Activity and Trends

Development along the Seattle waterfront has chléusggnificantly during the past
decade. The focus has broadened from primarily eynpént-related uses to
becoming a major center for tourism and recreatietail shopping, meeting and
convention activities, and entertainment. Increglgirthe area is providing space for
new businesses, in particular to those developéihtotechnology uses.

New development in the vicinity of the Alaskan W&gawall is likely to occur
concurrently with Seawall replacement constructimtivities. Under consideration
are potential changes to Terminal 46 at the sonthdge of the Seawall, along with
the various proposals to replace the SR-99 Viaduntd,reconstruction and expansion
of the Colman Dock Ferry Terminal. In addition, ndato expand the Seattle
Aquarium are underway. The staff-preferred planshm Final EIS for the Central
Waterfront Master Parks Plan call for rebuildingerBi 62/63 and demolition of
Waterfront Park and Pier 60 to make room for theyda Aquarium. However,
finalization of the Master Parks Plan will likelye lpostponed until decisions are
reached with regard to the viaduct and seawallgurei 2.2-5 shows permitted
development by the City of Seattle in and adjadenthe study area (bounded by
Elliott Bay to the West, Elliott Avenue/Western Awes to the East, Broad Street to
the North, and South Washington Street to the South
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Master Use Permits Stage

Mixed-Use
Residential || Application
[ ] issued
[ ] Finaled

Pre-App

Elliott Bay

123 commercial || Information Converted PTS

Building Permits
Initial Information Collected 4
Reviews Completed B

- Application Accepted

1 Permit Issued

Stage

Under Construction

Permit Finaled

Planned Development Within Study Area

Map Key Address Type Status New Area Description
Permitted to change use from 32,400 mini-
warehouse/warehouse to Institution (Mars Hill
118 2501 Elliot Avenue Commercial Permit Issued 32400 sq ft College)
3,984 sq. ft. 3rd and 4th floor residential addition to
an existing 2 story adminstrative office building for
two dwelling units. Include surface parking for 10
91 1528 Alaskan Way Residential Permit Issued 2 Units vehicles.
Planned Development Adjacent to Study Area
Map Key Address Type Status New Area Description
Construction of 9-Story Mixed Occupancy Structure
115 2334 Elliot Avenue Residential Reviews Completed 120 Units with Underground Parking (120 Units)
Construction of a 9 story building
173 55 Bell Street Residential Information Converted 19 Units (retail/apartment/administrative office)
Construction of a six-story building containing retail
space, low income dwelling units, and community
185 1426 Western Avenue Residential Information Converted 64 Units center.
12 Story, 131,832 sq ft. administrative office
structure with 13,561 sq. ft. of retail on ground and
61 810 Western Avenue  Commercial Application Accepted 145,393 sq ft  2nd floors. Includes below grade parking.

Source: City of Seattle (2007)

Figure 2.2-5. Planned Development (2007)
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2.2.5. Seattle Municipal Code

The Seattle Land Use Code (Seattle Municipal Cdalel(f] Title 23) provides

zoning and development regulations for the City.eSeh regulations set forth
procedures for the use of land within the City. dddition to general use
requirements, these provisions include specifidghteand size restrictions, as well
as setback, parking, landscaping, and view req@ntsn The Land Use Code also
includes special overlay and review districts thaentify other development
requirements in addition to those noted for indinidzones.

Following are some specific sections of the SMQ ffextain to the replacement of
the Seawall or development along Alaskan Way:

= Shoreline Master Program (SMC Chapter 23.60) pewvidr the protection
of shoreline ecosystems; encourages water-dependest allows maximum
public enjoyment of City shorelines; and presergances and increases
views of the water and access to the water.

= State Environmental Policy Act (SMC Chapter 25.68sures compliance
with state environmental regulations and procedures

= Stormwater, Grading and Drainage Control Code (SMitapter 22.80)
manages the quality and quantity of stormwater ttotegt property, the
environment, public interests and surface and vetgiwaters.

= Design Review (SMC Chapter 23.41) ensures that mewelopment
enhances the character of the City and fits wédl existing neighborhoods,
as well as to provide flexibility in meeting devpioent standards while
promoting communication between the City and deyais throughout the
construction process.

Zoning

Zoning along Alaskan Way consists of a number baaorzones, including industrial,
commercial and mixed use. A zoning map is providedrigure 2.2-6. Generally,
these zones allow a variety of potential uses féreént intensities along the project
corridor. The zoning code specifies allowable usssndards for parking and
building size, shape and location within each zdaeisting development along
Alaskan Way is generally consistent with height alehsity regulations in these
zoning classifications.

The following zones, as described in the Seattiedlldse Code (SMC Title 23) are
located along the Alaskan Way right-of-way startiingm the south and moving
north:
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* Pioneer Square MixedProvides for less intensive uses than surrounding
zoning in keeping with the historic designation thie Pioneer Square
District.

= Downtown Harborfront 1: Applies to Urban HarborftorShoreline
Environment designation to waterfront lots and eelj@ harborfront area
within the boundaries of downtown.

= Downtown Mixed Commercial: Provides for commercidévelopment
characterized by lower-scale, retail, and commergas related to activity
in the office and retail cores, mixed with housangd associated residential
services.

= Pike Market Mixed: Provides for less intensive uges surrounding zoning
in keeping with the Pike Market Historic Distriatgignation.

= Downtown Harborfront 2: Provides for commercialigtes in support of
shoreline goals and related office, commercial, sexidential uses, where
the intended scale of development is moderate arafiantation toward the
water exists, to provide a transition in scale amdracter between the
waterfront and downtown.

» Downtown Mixed Residential/Residential: Providesméxed community
where housing and associated services and ameprge®minate, with the
intent that office, retail, and other commerciatsiare compatibly integrated
with the predominant residential characters attmwoderate densities.

In addition to land use zones, the City also haigp districts, environmentally
critical areas, and shoreline designations thatyapp land along Alaskan Way.
These are described in more detail in the follovgagtions.

2.210
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C1 - Commercial 1

C2 - Commercial 2

DH1 - Downtown Harborfront 1

DHZ2 - Downtown Harborfront 2
DMC - Downtown Mixed Commercial
DMR - Downtown Mixed Residential
DOC1 - Downtown Office Core 1
DOC2 - Downtown Office Core 2
DRC - Downtown Retail Core

HR - Highrise

IB - Industrial Buffer

IC - Industrial Commercial

IDM - International District Mixed 7
IDR - International District Residential Elliott
IG1 - General Industrial 1 Bay
G2 - General Industrial 2

L1 - Lowrise 1

L1/RC - Lowrise 1 Residential/Commercial
L2 - Lowrise 2

L2/RC - Lowrise 2 Residential/Commercial
L3 - Lowrise 3

L3/RC - Lowrise 3 Residential/Commercial
L4 - Lowrise 4

LDT - Lowrise/Duplex/Triplex

MIO - Major Institution Overlay

MR - Midrise 1

MR/RC - Midrise

NC1 - Neighborhood Commercial 1

NC2 - Neighborhood Commercial 2

NC3 - Neighborhood Commercial 3

NCR - Neighborhood Commercial Residential
PMM - Pike Market Mixed

PSM - Pioneer Square Mixed

RSL - Residential Small Lot

SCM - Seattle Cascade Mixed

SF 5000 - Residential Single Family 5000

SF 7200 - Residential Single Family 7200

SF 9600 - Residential Single Family 9600

I T 0 WNANENAY NN 0 DN

S Aep) |euibiepy 3
S ey uip

@

= o

Figure 2.2-6
SCALE IN FEET Project Area Zoning Map

Sources: SR99 AWVSRP DEIS (2004, 2006); Jones & Stokes (2006)
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Environmentally Critical Areas

The City of Seattle environmentally critical ard&CAs) ordinance (SMC Chapter
25.09) regulates development affecting landslideprareas, steep slopes, potential
seismic liquefaction zones, abandoned landfiltspdiprone areas, wetlands, riparian
corridors, shoreline habitat and other fish andlkfé habitat conservation areas, and
ECA buffers.

The shoreline area along Alaskan Way has been rdappea potential seismic
liquefaction zone (much of the shoreline is underlay old fill material that is
potentially unstable during earthquakes). Critiaaba maps also identify several
steep slopes scattered near the waterfront. Steg@essmay be subject to slide
conditions if overburdened by extensive developm®ae Section 2.14.5 Geological
Hazards for additional information.

SMC Section 25.09.060 provides general developrstaridards that apply to all
development containing environmentally critical areor their buffers. These
standards include requirements for minimizing d¢tepand grading, implementing
Best Management Practices for development withésetcritical areas, and requiring
additional engineering studies, third party reviefmgeotechnical reports, bonding,
and insurance. Additional development standardsifépeo landslide-prone critical

areas are provided in SMC 25.09.080, developmeandstrds specific to

liquefaction-prone areas are provided in SMC 23.00. and standards specific to
steep slope areas are provided in SMC 25.09.180.

Development in an ECA requires preparation of aeged site plan and submittal of
additional information relating to critical areasdatheir buffers as part of the
application and review process.

Much of the Seawall is located within a liquefantimone. The general development
standards for ECA set out in SMC 25.09.060 do muglyato liquefaction-prone
areas. Instead specific standards for liguefaghimme areas are contained in SMC
25.09.10 that allow the city to require soils emgiring studies to determine the
physical properties of the surficial soils, espiygithe thickness of unconsolidated
deposits and their liquefaction potential, as setio the 2003 International Building
Code. The City may also impose mitigation measuyfes building within these
zones) pursuant to the Building Code.

In some cases the director of the Seattle DepattafeRlanning and Development
may allow exemptions or modifications to the ECAguiations. If an ECA
exemption is granted the development is relievedllothe provisions of the ECA
chapter, except for those standards specifieddreemption section of the code. As
mentioned above, these standards include limitsdevelopment, conditions on
development and the use of best management practibeamples of types of
development that may be exempted include the fatigw

2.212
Alaskan Way Seawall Replacement Project



Land Use and Shorelines

=  Work directly related to ending a condition thatidan immediate threat to
the public health, safety, and welfare or createsranediate risk of damage
to public or private property and 2) requires reiakedr preventive action in
a timeframe to allow compliance with the applicgmevisions of the critical
areas regulations.

» Maintenance, repair, renovation, or structural ratten of an existing
structure that does not increase the impact tanoroach further within, or
further alter an environmentally critical area affbr.

= Rebuilding or replacing structures that are desirdyy an act of nature

Early consultation with the City is encouraged &bedmine if the proposal to replace
the Seawall is likely to be exempt from the ECA ulegjons. In all likelihood
because the project is not a repair but a totdhcement it will be determined not to
be exempt. Consultation with City staff on the pegd design of the replacement
project and type of construction techniques willtedmine which development
standards apply and which may be modified.

Overlay Districts

Shoreline District

The Seattle Shoreline Master Program (SMC Chap&602 defines shoreline
environments. In these areas, special developn@mti@ards must be met in addition
to standard zoning requirements in the Seattle ldsel Code (SMC Title 23). The
additional requirements establish the types of lases permitted within the shoreline
areas. The shoreline along the entire length ofSbawall is designated as Urban
Harborfront.

The purpose of the Urban Harborfront shoreline mmvnent is to encourage
economically viable, water-dependent uses to méet needs of waterborne
commerce, facilitate the revitalization of downtov@eattle’s waterfront, provide
opportunities for public access and recreationgdyenent of the shoreline, preserve
and enhance elements of historic and cultural ogmice, and preserve views of
Elliott Bay and the land forms beyond.

Special Review Districts

Pioneer Square Preservation District

Alaskan Way runs through the Pioneer Square Prasenv District from S.
Washington Street to Columbia Street, where smedévelopment policies apply.
The Pioneer Square Preservation District was ashedal as both a national and local
preservation district in 1970. Pioneer Square wstquted by Ordinance 112134,
design guidelines focus on preserving its uniqohic and architectural character;
assuring the sensitive rehabilitation of buildingstomoting development of
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residential uses for all income levels; and enhandhe district's economic climate
for residents, employers, workers, and visitors.

2.2.6. Plans and Policies

Several State laws and local plans and policies apgjy to the project at a general
level. These plans and policies are identified Wwelo

State Regulations

Growth Management Act

The Washington State Growth Management Act (GMAL®80 (Revised Code of
Washington [RCW] 36.70A) requires State and locavegnments to manage
statewide growth by identifying urban growth areesl preparing comprehensive
plans, capital improvement programs, and developrmegulations. The GMA

requires that the infrastructure, such as tranaport projects be identified and
constructed to keep pace with development.

While local governments have broad discretion imettgping their comprehensive
plans and development regulations, that discreisorguided by the goals and
requirements of the GMA. The GMA, adopted in 198€quires and guides the
preparation and amendment of comprehensive planbeirstate’s fastest-growing
counties and the cities within them. The City iarpling in accordance with the
GMA and the city's adopted Comprehensive Plan caaplwith the GMA
requirements.

Projects designed and implemented consistent withl I[development regulations
will be consistent with GMA.

Aquatic Lands Act

The Washington State Aquatic Lands Act of 1984 (RC9V105) provides for the

protection and management of state-owned aquaiits|al hese aquatic lands include
tidelands, shorelines of navigable rivers and lakesls of marine and fresh waters,
lands in harbor areas and waterways, and somael fdlguatic lands. This law

indicates that these harbor areas are to be reséovelandings, wharves, streets,
and other conveniences of navigation and commerddé Washington State

Department of Natural Resources (DNR) acts as d lmanager who has the
authority to lease or grant easements on aquatid ta tenants on behalf of the
owners: the current and future citizens of theest@tblic benefits to be considered in
determining the use of aquatic lands include ecénatavelopment, environmental

protection, public use and renewable resources.

However, the Seawall is not on DNR-managed lancer8fore, if the Seawall is
replaced in its current location or farther landivat will not directly impact DNR-
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managed land, and no DNR authorization will be megli The Seawall is in closest
proximity to DNR-managed land at its north end,rnegr 70. Farther south along
the Seawall, the DNR-managed lands are locatebefiawaterward. The DNR has
expressed interest in collaborating to work towaltdrnatives that satisfy DNR and
Corps interests (D. Kiehle, DNR, Personal Commuioog

Coastal Zone Management Program

Under the requirements of the federal Coastal Adaragement Act of 1972 (Public
Law 92-583, 16 United States Code [USC] 1451-14a6iyities of federal agencies
that affect coastal zone land uses, water usastaral resources must be consistent
with the state’s Coastal Zone Management Progrdm. Washington State Coastal
Zone Management (CZM) Program includes the Sharelffmnagement Act, State
Environmental Policy Act, Water Pollution Controlcth Clean Air Act, Ocean
Resources Management Act, and Energy Facility Builuation Council Act. The
Washington State Department of Ecology reviewsegatsj under this act and ensures
that a project complies with state environmentgumrements and permits through
the laws in the CZM Program. King County is onel&f counties in the state’s
coastal zone.

Local Plans and Polices

Puget Sound Regional Council VISION 2040 and Destination 2030

VISION 2040 presents the central Puget Sound régigmnowth management,

economic, and transportation strategy. Within tnerall plan, Destination 2030,

currently in the update process, represents thedgd@litan Transportation Plan for
the region. The 2008 update to VISION 2040 contgakcies and guidelines for

implementation of local comprehensive plans andeligment regulations within

central Puget Sound, including King, Kitsap, Pier@ed Snohomish counties. The
plan identifies long-range growth and transportasitrategies to fulfill the vision of

economically diverse and environmentally healthsnownities. By integrating land

use and transportation planning, the plan provid&amework for allowing regional

growth while maintaining open space, resource laadd an efficient transportation
system with travel mode options.

Destination 2030 policies are intended to improsgional mobility and access and
address the region’s long-range transportation si1@eding from regional growth. It
defines five major objectives:

= Support maintenance and preservation of existingnsfortation
infrastructure and services as a high priority;

= Provide stronger links between the transportatigatesn and land use
development to encourage growth within defined nrpwth areas (UGAS)
with balanced investments in multimodal transp@taimprovements;
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= |dentify and prioritize projects, programs, andigiek to improve all modes
of transportation and keep up with growth;

= Improve the region’s financial capacity to fund deg¢ improvements; and

» Tailor recommendations at the sub-regional and idanr levels, in
recognition of the region’s social, physical, andtural diversity.

Destination 2030 identifies regionally important ngwonents of the area’s
Metropolitan Transportation System and includesompiete list of projects and
transportation system improvements.

King County Comprehensive Plan and Countywide Planning Policies

The King County Comprehensive Plan (created in 199&ablishes a growth
management strategy for King County over a 20-peaiod, in compliance with the
planning goals of GMA. The policies address broezhs such as urban and rural
land use, economic development, housing, trangpmrtathe natural environment,
and open space. The King County Comprehensivedablishes boundaries for the
UGA that direct growth and development away fromakrareas and areas where
services are not available, thereby containingudpaw! and protecting open space
while making the most efficient use of transpodatand utilities.

County-wide planning policies provide guidance d¢oprdination between cities and
the County in comprehensive planning efforts. Thasicies are intended to assist
local jurisdictions in ensuring that each jurisdinots own comprehensive plan is
consistent with the King County Comprehensive P&mnrequired by GMA. Goals
and objectives of the Seattle Comprehensive Plas baen coordinated with King
County’s Plan to ensure consistency under GMA (&e2007).

Seattle 2007-2012 Capital Improvement Program

The Capital Improvement Program (CIP) is used twdfeehabilitation, restoration,

improvements, and additions to the City’'s capitdilities, such as libraries, street
repairs, parks and recreation facilities, neighboth projects, community centers,
and utilities. The CIP is part of the annual Citydget adoption and is prepared by
the Seattle Department of Finance to cover a 6-péarning period. The Seawall

replacement is included in the CIP as a componérnhe Seattle Department of

Transportation’s capital programs Alaskan Way V@d& Seawall Replacement

Project.

Seattle Parks and Recreation 2006 Development Plan

The Seattle Parks and Recreation Development Bleatt{e City Council Resolution
30181) is specific to acquisition and developmdfares that will be pursued over
the next 5 to 6 years. This Plan provides a re¢gpals and policies relative to park
acquisition and development, an update of the Gaglysis that indicates areas of
the city where the City’s distribution guidelines fparks and open space remain to
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be met, and Seattle’s adopted 2006-2011 CIP fokspand recreation. Seattle’s
adopted 2006-2011 CIP for the Department of PankisRecreation is part of the
citywide CIP (Ordinance 121991).

Seattle Comprehensive Plan: Toward a Sustainable Seattle (2007)

The Seattle Comprehensive Plan (2007) includessgarad policies to guide growth
and development over a 20-year period. In 2004, Gitg adopted a series of
amendments to meet the GMA requirement for a 10-y@aew of the Plan. This

update included extending the horizon year of then From 2014 to 2024 and

adopted new growth targets based on revised papul&irecasts provided by the
State. The current Comprehensive Plan contain@rabndments adopted by the
Seattle City Council through December 2007 (Ordoeah22610), including selected
goals and policies of 38 neighborhood plans. Ctersisvith GMA requirements, the
City’s Comprehensive Plan contains the followingneénts (Seattle 2007):

= Urban Village Element,

= Land Use Element,

= Transportation Element,

» Housing Element,

= Capital Facilities Element,

= Utilities Element,

= Economic Development Element,
* Neighborhood Planning Element,
= Human Development Element,

= Cultural Resource Element, and
= Environment Element.

The City’'s Comprehensive Plan includes an urbalagdl strategy. This strategy
includes land use, transportation, and housingsgbalt, in combination, are intended
to provide for affordable housing and facility inopements for higher-density
neighborhoods.

The Comprehensive Plan includes specific policiedated to individual
neighborhoods. The neighborhood plans describemhbate located within the study
area.

Seattle Neighborhood Plans

Plans have been prepared for 38 Seattle neighbdshé&@y policies from each plan
are incorporated into the overall Seattle ComprsivenPlan to provide specific
direction and strategies that guide developmentvides within individual
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neighborhoods. Figure 2.2-1 shows the locationasheneighborhood in relation to
the Seattle waterfront area and the Alaskan Wdy-ofrway. The following sections
describe the neighborhood plans for three spem#ighborhoods in the study area.

Pioneer Square Neighborhood Plan (1998)

The Pioneer Square neighborhood lies within thdysarea between S. Washington
and Columbia Streets. The current Pioneer Squaighblerhood Plan was adopted
in 1998.

Key objectives associated with the waterfront ire tburrent Pioneer Square
Neighborhood Plan include the following:

= Connect Pioneer Square with the waterfront by orgatlestinations that
attract people to Waterfront south.

» Weave the east-west Pioneer Square streets to therfront by
strengthening the pedestrian connections underSRRe99 Viaduct. Use
connections at street level to minimize the baefésct.

*= Revive the S. Washington Street Boat Landing aatbre it to its position as
the centerpiece of the South Waterfront. This histoier is the key relic that
connects Pioneer Square and Seattle to its watetistory.

» Redesign waterfront parks to allow better accesgh& water, provide
facilities for recreation, and provide places t@exence the unique port
activity. This is a productive urban waterfront tthaublic space design
should celebrate.

Commercial Core Neighborhood Plan (1999)

The Alaskan Way right-of-way runs through Seatti€smmercial Core from
Columbia Street north to Bell Street. The Commér€are Neighborhood Plan,
adopted in 1999, contains goals and policies fer @mmmercial Core, the City's
largest and most developed downtown neighborhoode Tommercial Core
encompasses Seattle’s downtown retail core, fimhncenter/office core, City,
County and federal government offices, the centraterfront area, and the Pike
Place Market Historic District. The Commercial Cétan presents the area’s goals
and policies for implementing the overall Seattlenprehensive Plan goal to
concentrate future growth in urban centers througltoe city. The two goals of the
Commercial Core are listed below:

1. Create a major center for employment, tourisi @onventions, shopping, and
residential neighborhoods resulting in a regionalb hof cultural and
entertainment activities; and

2. Promote a unique neighborhood identify for@mnmercial Core.

Examples of policies included in the plan are ds\es:
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= Strive to maintain the neighborhood’s historic tardl and visual resources;

» Guide development and capital projects throughoeientire downtown area
through development of a unified urban design etpathat provides a vision
for new public facilities, waterfront connectionsgdestrian environments,
transit linkages, and open spaces;

= Strive to take advantage of opportunities to dgvelew public open space
and encourage development of a system of conngogeth spaces and open
areas;

= Use Green Streets and open space as a means tovemgrban design
character and provide amenities that support groawtt

= Seek to improve the pedestrian qualities of straetspublic spaces.

Belltown Neighborhood Plan

The northernmost portion of the project area rumeugh the Belltown (Denny
Regrade) neighborhood. Belltown is the northergimeorhood of downtown Seattle
bounded by Denny Way to the north, Elliott Bay be twest, Sixth Avenue to the
east, and Virginia Street to the south (historicalhe southern border was Stewart
Street). Belltown is an eclectic and diverse neighbod. It is Seattle’s densest
residential community and is an arts center, shmappind dining destination, and
home to a wide variety of businesses. This diwershiapes the neighborhood’s
unique social and cultural fabric. It is also refel in the built environment through
its architecture, public art, and other street atieen

A key objective in the current Belltown NeighborldoBlan is described below:

= Green Street & Open Space Connection Strategy: ic@siba series of
actions that will provide parks and open space dppiies for Belltown
residents without a significant expenditure of prubfunds for land
acquisition. The strategy seeks to improve Greeree®t within the
community and to improve and enhance connectionSgen Spaces both
inside and outside the neighborhood, most notaidy Waterfront and the
Seattle Center.

Harborfront Public Improvement Plan (1987)

The 1987 Harborfront Public Improvement Plan waerided as a guide to achieving
the City's 1985 Downtown Land Use and TransportatiBlan’s vision and
framework policy to reunite the waterfront with thest of downtown, strengthen its
maritime character, and enhance public accesspEmeproposed strategies for the
revitalization of the downtown waterfront area @ohlaskan Way between Pier 48
and Myrtle Edwards Park north of Pier 70, alongriaerow corridor between Elliott
Bay and properties east of Alaskan Way.
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Seattle’s Central Waterfront Concept Plan

In June 2006Mayor's Recommendations: Seattle’s Central Wataitf@oncept Plan
was issued. The Concept Plan was initiated in 2@08cognize the opportunity
created by the removal of the Alaskan Way Viadlibis Concept Plan provides an
overview of the history of planning along the wéimmt, existing conditions, and
conceptual plans and policies for the waterfrordaaroughly encompassing the
corridor between the Elliott Bay shoreline and FAsenue, extending from Myrtle
Edwards Park on the north to S. Atlantic Streettlos south. The Concept Plan
includes preliminary recommendations for new pankd open spaces, shoreline and
habitat improvements, improved linkages to the down, transit connections, land
use changes, and regulatory changes (City of 8&4106). The Mayor has submitted
the Concept Plan to the City Council for review apgroval.
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2.3. Public Services and Utilities

2.3.1 Overview

This section provides information on public sergiead utilities in the study area. In
general, public services and utilities are congidao be within the study area and
construction impact area if they are along or aghado the Alaskan Way right-of-
way between S. Washington Street to the south anddBStreet to the north. Public
services and facilities include police, fire sugsien, emergency medical response,
public schools, disaster preparedness, and soktevemllection. The primary public
service providers in the study area include thettl®e®olice Department (SPD),
Seattle Fire Department (SFD), Seattle Public ti#tdi (SPU) Solid Waste Division,
Seattle Emergency Management, Washington State ridegrat of Transportation
(WSDOT), Washington State Ferries, and the PoBegttle.

A number of utilities within the study area (inclad municipal agencies and private
companies) provide electricity, water, wastewated stormwater collection, natural
gas, steam, oil/petroleum, and telecommunicatiaarvices. The primary public
utility providers in the study area include Sea®ablic Utilities for the water,
sanitary sewer, and stormwater systems and Sé&ittlelight for electrical power.
Private utilities include Puget Sound Energy (PS€kattle Steam, Qwest, Comcast,
British Petroleum (doing business as Olympic Pipgli Waste Management, and
other private communications companies.

2.3.2 Methodology

Existing public services and utilities were ideietif by examining existing written

resources; no field surveys or assessments wer@letd for this chapter. Data
focusing on the Alaskan Way right-of-way and Seawals obtained primarily from

discipline reports and technical memoranda comgléiethe Alaskan Way Viaduct
and Seawall Replacement Project (AWVSRP) Draft Emrnental Impact Statement
(DEIS) (FHWA 2004), Supplemental DEIS (SDEIS) (FHVZB06), and information

provided in the Corps of Engineers Feasibility Akas Way Seawall Without Project
Conditions Report.

2.3.3 Public Services

Public services and facilities include fire supgies and emergency medical
services, law enforcement services, disaster pedpass, and solid waste and
recycling. Section 2.8 of this report discussegotommunity services.
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Fire Suppression and Emergency Medical Services

Fire Suppression

The SFD provides fire suppression and emergencycaleskrvices to a metropolitan
urban population of over 560,000 people within radl@area of approximately 83.9
square miles and approximately 193 miles of watetf(U.S. Census Bureau 2000 in
FHWA 2004). The SFD employs more than 1,100 uninand non-uniformed
personal at 34 fire stations and other facilitiesated throughout the City. Its
equipment includes 33 fire engines, 11 ladder sudkur aid units (basic life
support), seven medic units (advanced life suppivt) air trucks, two fireboats, two
hose wagons, and one foam trailer. Miscellaneoasiapequipment is also used by
the following specializations: command and contuait, marine unit, hazardous
materials unit, multiple casualty incident unit (MZan), urban search and rescue
(USAR Tractor/Trailer), metropolitan medical striteam (MMST Tractor/Trailer),
weapons of mass destruction Decon Trailer, andnteahrescue unit (high angle,
confined space, trench and dive rescue) (SFD 2006).

At least six SFD stations are available for firstsponse to fire and medical
emergencies within the Alaskan Way Seawall stuéyarhe City of Seattle (City)

fire alarm center is located at Fire Station N@t 2he corner of Fourth Avenue and
Battery Street in Belltown. Emergency fire and noadliunits are generally

dispatched from the station nearest the call sithough units can be dispatched
from other stations as well. The SFD’s averagearse times in 2005 (from the time
units were dispatched following a 911 call to themirival at the site) are as follows:
4.23 minutes for fire and hazardous materials nesp®, 3.65 minutes for basic life
support responses (fire and aid cars), and 3.72itesnfor advanced life support
(Medic One) (SFD 2005).

The only SFD Fire Station located within the Sedstaidy area is Station No. 5. Fire
Station No. 5 is located along the Seawall at 9R&skan Way, and currently houses
one marine company that operates the fireboat (Eenbjio. 4) and one land-based
company that operates Engine No. 5 and acts asienheckup. Current response
constraints for Engine No. 5 are primarily linkedférry and/or other normal special
event traffic delays on Alaskan Way (FHWA 2004).

Emergency Medical Services

In addition to the emergency medical units provitlydthe SFD, several hospitals
provide emergency medical services to the study.afdese hospitals include
Harborview Medical Center (325 Ninth Avenue), Sve&diMedical Center (747
Broadway), Group Health Cooperative (201 16th Awerl), Virginia Mason

Medical Center (925 Seneca Street), and Swedishdsledenter at Providence (500
17th Avenue).
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Law Enforcement Services

Seattle Police Department

SPD provides law enforcement and responds to 9lérgmncy calls in and
throughout Seattle. SPD has officers and civili@nspnnel in five main bureaus:
Patrol Operations | and I, Criminal Investigatiprisnergency Preparedness, and
Field Support (SPD 2005). The SPD protects puldfety in many ways, ranging
from officers patrolling beats to the deploymentspiecial teams and task forces.
Task forces focus on a variety of issues, includiugo theft, drug dealing and
violence, and crimes against children.

SPD is divided into five precincts, which includeuth Precinct (3001 S. Myrtle
Street), Southwest Precinct (2300 SW Webster Jtréstst Precinct (1519 12th
Avenue), West Precinct (810 Virginia Avenue), anortN Precinct (10049 College
Way N.). Additionally, the Seattle Police Headqaestshares the Seattle Justice
Center at 610 Fifth Avenue with the Seattle Murati€ourt. The Alaskan Way
Seawall is located entirely within the West Pretinc

In 2005, SPD dispatched patrol units in responsestrly 251,000 calls. The closest
Neighborhood Service Center is located at 202 Yé8ky; the center is operated by
the City’s Department of Neighborhoods and proviaidsrmation on City services,
including crime prevention and block watch.

Crime Data

The City maintains statistics related to crimetfjurisdiction. Crimes are typically
divided into Part | and Part II. In general, Pattimes (also known as index crimes)
include felony crimes such as homicide, rape, ropleggravated assault, burglary,
theft, auto theft and arson. Part Il crimes aresmmared less serious and include all
other crimes, such as simple assault, vandalismgefg, prostitution, weapons
offenses, drug and liquor violations, disorderlyndoct, loitering, and other offenses.

In 2005, SPD reported 47,602 index crimes citywigg@resenting a 2.1% increase
from 2004. Overall, Seattle crime rates had beeaslindeg since the early 1990s.

Property crime saw a slight increase of 1.5%; hawmewboth residential and

commercial burglaries saw significant reductiond®f7 and 12.6%, respectively. In
2005, the West Precinct reported 11,683 index @i(B&D 2005).

Port of Seattle Police

The Port of Seattle Police patrol major portionghaf Seattle waterfront and Elliott
Bay. The Port Police provide law enforcement respoand patrol services for
several commercial properties located at Port-owmers and terminals in the study
area. Port Police address law enforcement isssesiated with the expanding cruise
ship industry (on Port property such as Pier 6@)uding drug smuggling, theft

aboard ship during transit, and travelers with tamgding arrest warrants. Special
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teams include Bike Team, Boat and Dive teams, Bddmposal Unit, Crisis
Negotiations Team, Criminal Investigations Unit9KFeam, and Special Response
Team (FHWA 2004).

Burlington Northern Santa Fe Railway Police Solutions Team

The Burlington Northern Santa Fe Railway (BNSF) i¢®l Solutions Team
coordinates with other law enforcement agencigevestigate crimes committed on
railroad property. Typical crimes involve cargorfreontainers being offloaded from
ships, loaded onto rail cars or trucks, or in titangandalism typically includes
shooting at railroad signals or throwing rocksaalcars. Tagging (writing graffiti on
railcars) is prevalent. Trespassing is anotherossriproblem and one that often
results in injury from people crossing BNSF tra¢igairs 2003 cited in FHWA
2004).

Disaster Preparedness

Because of the detailed nature of some of the esneygresponse plans, they are no
longer publicly available due to homeland securéigues (Serrill 2003 cited in
FHWA 2004) and are discussed only generally in #astion. In the event of an
emergency or a major disaster, these plans arerthmary controlling documents.
The focus of the emergency response and mainter@aoeincludes establishing
designated meeting areas, managing disaster equiipgnel materials, conducting
initial property damage assessments, coordinatingctree utility shutoffs,
implementing an emergency response organizatiam plad managing recovery and
resumption of business (Port of Seattle 2003 eitdeHWA 2004).

Seattle Emergency Management

Seattle Emergency Management (SEM) is an emergemreparedness bureau of the
SPD devoted to citywide disaster preparednesspnsgp recovery, and mitigation.
The unit is generally staffed by nine people whpsecipal responsibilities involve
encouraging individual and community preparedness$ providing a key liaison
function between the City and its state and fedemalergency management
counterparts. The primary functions of SEM inclutle maintaining the City’s
command center, 2) developing disaster plans, @3atohg the public, 4) protecting
and repairing City infrastructure, 5) coordinatimitigation projects and managing
recovery processes, 6) managing outside assistance,/) planning and running
emergency exercises and training (FHWA 2004).

Washington State Ferries

Washington State Ferries has an Operations Certtateld at Colman Dock, adjacent
to the Alaskan Way Seawall. The Operations Centiginated during the 1995 to
1997 biennium and consists of approximately 50 egg®s, including a watch
supervisor, dispatchers, and customer informatigents. The center operates 24
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hours per day, 365 days per year with its primatg that of response in times of
crisis, such as bomb threats, severe regional weagtmergency vehicle transport
coordination, and vessel/terminal accidents. Th#erealso serves an administrative
function by coordinating, monitoring, and gatheringerformance data for
Washington State Ferries in 26 different areas ugholg cancelled trips,
nonscheduled trips, nonrevenue trips, employeei@gucustomer injuries, and sick
leave (Washington State Ferries 1999 Annual Regited in FHWA 2004).

Port of Seattle

The Port of Seattle maintains an emergency respplasefor all of its facilities,
including marine and seaport facilities within thieidy area. In the Central Harbor
area, these facilities include Pier 69, which acowmaates the Port of Seattle
headquarters and the terminal for the Victoria @ip and piers 64, 65, and 66, home
to a cruise ship terminal, conference center, aadna, respectively.

Solid Waste Collection, Disposal, and Recycling

The Seattle Solid Waste Utility, a division of SPtyrrently contracts with two
private firms, Waste Management of Seattle and iNeest Waste Industries, to
collect commercial and residential solid waste gateel in Seattle. Residential waste
is delivered to one of two City-owned facilitiesevpted by the Solid Waste Division.
These facilities consist of the North Transfer iBtatimmediately north of Lake
Union, and the South Transfer Station, located nlearSouth Park area (City of
Seattle Comprehensive Plan 2001 in FHWA 2004). Cernial garbage generated in
the city, as well as construction, demolition, dewd clearing waste are delivered to
two private transfer stations in the city: Waste nslgement’s Eastmont Station
(located in the South Park area near the City'stSBecycling and Disposal Station)
and the Rabanco-owned station (at Third Avenue r&l 8. Lander Street).
Contaminated soils are handled by Rabanco and Wslsteagement. Waste
Management sends its soils to a separate fadhieyAlaska Street Recycling Station.
Municipal solid waste and construction-demolitioasie are transferred by truck and
rail from the transfer stations to the Argo IntedabFacility in south Seattle, where
they are transported by rail to landfills. Eastmeahds its municipal waste to the
Columbia Ridge Landfill in Arlington, Oregon, whiRabanco sends its municipal
waste to the Columbia Ridge and Roosevelt landbls the Columbia River in
Washington (Jiries 2003; Zimmerman 2003 cited in\FA&12004).

Capacity of Waste Processing Facilities

The Eastmont and Rabanco transfer stations haverrent capacity to process
300,000 to 400,000 tons of waste per year, incydiaste from Seattle’s businesses.
In 1999, the two stations processed 225,000 torgadfage from the City (Seattle
Comprehensive Plan 2001 in FHWA 2004). This capdwts significantly increased
in the past 4 years. Eastmont alone handled appetgly 650,000 tons, or 2,500
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tons a day in 2002 to 2003, with 30% of the wastaing from construction sites
(Bridges 2003 cited in FHWA 2004). Waste ManagerseAtaska Street facility
handled 220,000 tons of waste in 2002 (Borghes8 228d in FHWA 2004).

The AWVSRP DEIS stated that the local transfer aecycling stations and the
regional landfills indicated that their facilitidsave sufficient capacity to handle
increases in the amount of solid waste expectech fyoowth in Seattle, potential
demolition of the Alaskan Way Viaduct, and replaeemof the Seawall (FHWA
2004). In addition, the rail transfer capacity bedw the transfer stations and the
landfills has been doubled in recent years andse axpected to have sufficient
capacity to manage both area growth and projectenv@®orghese 2003 cited in
FHWA 2004).

Recycling

Two private material recovery facilities serve las processing and transfer facilities
for most of the recyclable materials collected fr@ity residents. Recycle Seattle is
located south of downtown on South Lander Strewl, Recycle America is located
in the South Park area (Seattle Comprehensive Zaf in FHWA 2004). In 2000,
two contracts for garbage and recycling were awhrte two companies; U.S.
Disposal is responsible for the south half of titg, evhile Waste Management Inc. is
responsible for the north half of the city. Accawglito the City of Seattle, the two-
contractor system fosters competition and redubednumber of contracts out for
waste collection. Residents separate glass, papet,all other recyclables and
receive pickup service every other week. In 208@se facilities processed around
87,000 tons of recyclable materials from curbsidd apartment pickups (Seattle
2007).

2.3.4 Utilities

A number of public and private utilities in the dyuarea provide electricity, water,
wastewater, stormwater collection, natural gas, ropmim, steam, and
communications and telecommunications servicesoMajoviders in the study area
are described below.

Typically, water lines and high-pressure gas maame located 3 to 6 feet
underground. Main line sewer pipes are typicalbated at least 6 feet below ground
level, but depth of cover may vary depending oe sinstraints. Sewer lateral pipes
are typically installed with less cover than mamelsewers. Smaller pipes such as
fiber-optic cables, telephone lines, and otheitigd are often less than 3 feet below
ground level. Water, sewer, and storm drain pigalitypically run parallel beneath
streets, placed in locations ranging from the aeoteéhe roadway to the periphery.
Fiber-optic cables, telephone lines, undergrourettetal conduits, and smaller
pipes are often located beneath sidewalks (FHWAIR0O
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Electrical Power

Information on electrical power in the study areasvobtained from Seattle’s 2004
Draft EIS for replacement of the Viaduct and Sea(RHWA 2004). Seattle City
Light (City Light), which supplies electric powes tustomers in Seattle and some
portions of King County north and south of the dityits, provides electrical power
to the study area. City Light owns and maintairt@, circuit miles of distribution
lines within Seattle that deliver power from thénpipal distribution stations to over
350,000 customers.

Electrical power is disbursed from substations ptiemary voltage feeder lines to
numerous smaller distribution substations and @adth and underground
transformers, which reduce voltage to required l&ver customers. The utility
currently has capacity to generate an annual agevatput of approximately 1,900
megawatts (MW) of hydroelectric generation. In thiedy area, the City Light
system uses a combination of overhead and undergrelectrical transmission and
distribution lines. City Light has a combinationtcdinsmission and distribution lines
running along and under the viaduct structure.

Substations near the study area include the Magsatth Substation at Colorado
Avenue and Massachusetts Street, and the Broadafiohsat Sixth Avenue and
Broad Street. The only substation within the stadga is the Union Substation at
Western Avenue and Union Street.

Overhead and underground distribution lines are klsated along many streets in
the study area. Although the system is designed @petated to minimize the
likelihood of a problem in one area cascading ittter areas, the system must still
be approached as an integrated whole; impacts erama could lead to impacts on
other areas. City Light has increased its systesurgg and provision for continued
reliability to minimize potential impacts of bothiminal acts and natural disaster.
For more information on security measures takerClly Light, refer to the Draft
Seattle All-Hazard Mitigation Plan, October 2003ty®@f Seattle 2004).

Water Supply

SPU provides potable water to more than 1.3 milKamg County customers through
two surface water sources. The Cedar River provaggsoximately 70% of SPU

service area’s annual average consumption, an&ahéh Fork Tolt River provides

approximately 30% (SPU 2002 cited in FHWA 2004).USkspects, repairs,

operates, and maintains the water system. Thisgeowlso installs water services,
hydrants, or other appurtenances on any chargedrwsgstem (FHWA 2004 and
Seattle 2006).

Within the study area, a 21-inch water main in RéasWay supplies water service
from Bay Street to Yesler Way, which then becomdg-inch line extending to S.
Washington Street. The water main provides flowfite hydrants and service
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connections at pier facilities, condominiums, andibesses adjacent to the east and
west sides of Alaskan Way. The water main connectfowntown Seattle’'s looped
water supply system at Madison Street, Union Streédsler Way, and S.
Washington Street. The Seawall is located in Presone 326.

Sanitary Sewer and Storm Drainage

The storm, sanitary, and combined sewer systemirwitie study area varies by
function and jurisdiction (i.e., King County andetiCity). Seattle has a combined
sewer area with a variety of standard and nonstdrsiaed pipes, regulator
structures, low-flow diversions, weirs, outfalleidacombined sewer overflow points.
While it does not own facilities within the projestudy limits, the King County
Department of Natural Resources Wastewater TredtDewsion (formerly Metro)
provides sewage treatment services for the studg. afing County bills SPU for
services provided (King County Wastewater TreatmBntision 2002 cited in
FHWA 2004).

SPU inspects, repairs, operates, and maintainewasdr (sewer) pipes in the study
area to protect public health and avoid propertgt anvironmental damage from
sanitary sewer backups and combined sewer systeenflavs and backups.
Wastewater in the study area is conveyed to thet Waisit Treatment Plant, which
processes an average of 133 million gallons per (#&yg County 2006) and a
maximum of 440 million gallons per day during peadérms. The pipelines and other
conveyance facilities within the study area are edyroperated, and maintained by
SPU. The King County Wastewater Treatment Divisioaintains the regional
wastewater conveyance system (e.g., the Elliott Bagrceptor). Individual side
sewer lines are owned privately according to tloperty they serve (FHWA 2004).

Sanitary and Combined Sewer Flows

The King County Wastewater Treatment Division pded wholesale wastewater
conveyance and treatment for flows from the Cityl &3 other cities and sewer
districts. The City’'s wastewater collection systeontains combined sewers that
collect both waste- and stormwater. The City's exdion system conveys flows to
King County trunks and interceptors, which thenwaynflows to the West Point
Treatment Plant located in Discovery Park. When iomadto large storms occur,
flows may exceed the capacity of the collectioneayspipes, resulting in combined
sewer overflows (CSOs) in to waterbodies such &stEBay (King County 2006).
The combined sewer overflows (CSOs) discharged fritis area result in
approximately 1.6 billion gallons of untreated wetewing into the Bay on average
per year(King County DNR 2006; Parametrix 200No work to identify impact
zones below the outfalls has been performed inpttogect area though they are
expected to exist.
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CSOs are a recognized source of water pollutiort tae result in temporary
increases in bacterial counts, odors, aestheticadatjon of shorelines, long-term
adverse effects on sediment quality at dischargatgoand raised public health
concerns in areas where there is potential foriputantact. Since the 1970s, King
County and SPU have been implementing CSO cont@kgts to improve water
guality in the Seattle-King County area (King Cqu@006). For further discussion
of impacted sediments and water quality from C3@s,section 2.5.5.

Within the study area, sanitary and combined sefl@xs are collected from
businesses and services in parallel systems frdim dides of Alaskan Way. Flows
are directed to the Elliott Bay Interceptor (EBRWhich is part of King County’s
regional wastewater system, at the connection paoiescribed below.

Lenora to Broad Street

Wastewater collected from the area between LentieetSand Bay Street (which
encompasses the north boundary of the study arf@soatl Street) flows to the Vine
Street Diversion Structure, which is owned and tadied by the City of Seattle.
This diversion structure provides control of congainrsewer overflows for areas of
Belltown and along Alaskan Way between Virginia &8y Streets. Normal flows
through the Vine Street Diversion Structure areected north via a 24-inch SPU
sewer line and the EBI to the Denny Way combinegeseoverflow facility for
eventual treatment at the West Point Treatmentlisadimergency overflows from
the Vine Street Diversion Structure are releaseduth a 48-inch CSO outfall to
Elliott Bay.

University to Lenora Street

Wastewater collected in the area from approximatémyersity to Lenora Street
flows to an interceptor pipe at Alaskan Way. Thagklan Way interceptor (owned
and operated by the City of Seattle) connects & EBI at Pike Street via the
University Diversion Structure and the Pike Strédit. The University Diversion
Structure is owned and operated by the City oftfiedhe Pike Street Adit is part of
the regional wastewater system owned and opergt&ahg County.

Madison to University Street

Wastewater collected from areas between approxiynatéadison Street and
University Street drains to an interceptor pipé\tskan Way, where it joins flows
from the larger contributing basin uphill from theaterfront. The wastewater is
routed to the University Diversion Structure befaannecting to the EBI at Pike
Street via the Pike Street Adit. Overflows from tbaiversity Street Diversion
Structure are released through a 48-inch CSO otf&lliott Bay.
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Madison to Columbia Street

Wastewater collected between approximately MadiSteet and Columbia Street
drains to an interceptor pipe at Alaskan Way, whildws toward the Madison
Diversion Structure at the intersection of Madissineet and Alaskan Way. The
Madison Diversion Structure is owned and operatgdhe City of Seattle. The
intersection of Madison Street and Alaskan Wayrhasy large-diameter sewers and
dedicated storm drains (RWE 2002c cited in FHWA0Wastewater eventually
flows to the EBI at Pike Street, connecting to arBfh pipe just downstream of the
University Diversion Structure and then to the Piteset Adit. Overflows from the
Madison Street Diversion Structure are releaseélliott Bay through a 60-inch
outfall.

Columbia to South Washington Street

Wastewater collected between Columbia Street antfe&hington Street are routed
to an interceptor pipe at Alaskan Way, which flante either the diversion structure
at S. Washington Street (owned and operated byCttyeof Seattle) or the King

Street regulator (owned and operated by King Cqunihese structures provide
control of combined sewer overflows, with a 24-ife80 outfall at S. Washington
Street and a 48-inch CSO outfall at King Streebwsl from the Alaskan Way

interceptor sewer are routed to the EBI at King&tr

Outfalls and Drainage System

Almost all stormwater along the Alaskan Way righta@y ultimately drains into
Elliott Bay. In the study area, stormwater discleargyia CSO outfalls or from
separated storm drain outfalls.

Outfalls

The City and King County have five CSO outfallsttdescharge during CSO events
to marine waters in or near the project area (FH¥0A6). These CSO outfalls are
located at the ends of Vine Street, University &fréladison Street, S. Washington
Street, and King Street. Nearby County CSO outfattkide Lander, Connecticut (S.
Royal Brougham Way) and north of the project ared sculpture park at Denny
Way, shown in Figure 2.3-1 (FHWA 2006).

The City of Seattle owns and operates three segzthsibrm drain system outfalls in
the project study area. These storm drain outéaiidocated at the end of Pine Street,
Seneca Street, and Washington Street. There iglditiomal stormwater outfall at
Bell Harbor near Pier 66. The ownership and sowfcdows at this outfall are
uncertain and currently under investigation (HBRal 2007).

Drainage System — West of Alaskan Way

Within the study area, areas west of Alaskan Waljatent to the waterfront) are
generally served by a separated storm drainagersystith individual catch basins

2.3-10
Alaskan Way Seawall Replacement Project



Public Services and Utilities

that drain street runoff from the western sectibrAlaskan Way directly through
existing penetrations in the Seawall and dischaligectly into Elliott Bay. These
individual outfalls are typically 4-inch or 6-inaliameter pipes that terminate at the
Seawall. Approximately 50 of these individual olifare located within the project
study area (HDRegt al. 2007).

Drainage System — East of Alaskan Way

A system of catch basins and pipes collects rufmoffi the eastern side of Alaskan
Way and directs runoff to one of the many drainagstems (either the separated
storm drain or combined sewer systems) locatechénstudy area (FHWA 2006,

Appendix G; HDRgt al,, 2007):

Between Broad Street and Lenora Street, drainage tine east side of Alaskan Way
primarily flows to individual Elliott Bay outfallvia separated storm drain systems.
In the areas between approximately Vine and Wake$¢ and Bell and Blanchard
Streets, a combined sewer system collects surfaoaffrand directs it to the Vine
Street Diversion Structure, which passively divéots flows to the EBI and directs
high flows to the Vine CSO Ouitfall via an overflaveir.

Between Lenora Street and Pine Street, a sepastted drain system collects storm
runoff from west of the southbound Alaskan Way Vieidand directs it to an
existing outfall through the Seawall at Pine Street

Storm runoff from the area underneath the Alaskay Waduct at Pike Street flows
directly to the EBI via the Pike Street Adit.

From south of the Pike Place Market to south ofddnBtreet, a combined sewer
system storm runoff conveys surface runoff from Wianity of the Alaskan Way
Viaduct to the existing combined sewer diversioructure at University Street,
which diverts low flows to the EBI (via the Piker&t Adit) and overflows to the
University CSO Outfall..

In the vicinity of Seneca Street (just north of &em Street to just north of Spring
Street), storm runoff is directed to a separatensrain system, which has outfalls
at Seneca Street and other individual locationsgatbe Seawall.

Between approximately Spring Street and Columbrae$t separated and low-flow
diversion storm drain systems collect runoff frame tvicinity of the Alaskan Way

Viaduct and direct it to the combined sewer divarsstructure at Madison Street.
The Madison Diversion Structure diverts low flowsthe EBI (flowing to a 36-inch

pipe just downstream of the University DiversiomuSture and then to the Pike
Street Adit), and overflows to the Madison CSO @llitf

Between approximately Columbia and S. Washingtogetd, storm runoff from the
vicinity of the Alaskan Way Viaduct is directed ttoe separate storm drain system
outfall at S. Washington Street.

2.3-11
October 2008



Elliott West
Denny Way

Bell Harbor

JOHN ST

DENNY WAY

w//King County, WA (7

3¢ HOTAVL
6TH AVE N

0 500 1,000
ey =

‘S) 3
N
/
Pine
Legend University / '%%’ a
\
Project Study Limits Seneca c @,1/ \1@"?‘,@

o)
== King Co. Regional Sewer System é}. DA
Outfall S

utralis
Madison 4
Outfall Type "
C CSO Outfall 1‘%
S  Stormwater Outfall /'§ C)
Outfall 9wner Washington
| | King Co. Washington E
) SPU o g
<T
] Unknown / =
— =
King g
S
All Locations are Approximate <
Figure 2.3-1

Existing Major Outfalls Along
Seattle Central Waterfront



Public Services and Utilities

Natural Gas

PSE provides natural gas service along Alaskan W&E's network consists of
transmission and distribution pipes, pressure otsmitrmeters and service lines
(FHWA 2004). Natural gas mains, along with disttibn and service lines, are
located within the study area.

A 12-inch, high-pressure gas line is located betwBklnchard and S. Washington
streets within the Alaskan Way right-of-way. Thig-ihch, high-pressure gas line is
part of PSE’s gas transmission system that providésral gas to the Seattle Steam
Plant and other businesses along Alaskan Way.

The majority of local service connections betwedanBhard and Union streets are
supplied by a 2-inch gas line. This 2-inch gas linas from a connection to the
12-inch main at Pike Street to a dead end nort¥irgfinia Street. A 2-inch gas line

supplies the majority of local service connectiddetween Union and Madison

Streets. This line runs from a connection to thenth main at Madison Street to a
dead end north of University Street on the west siflAlaskan Way. A 3-inch gas

line provides the majority of local service conmets between Madison and S.
Washington streets. The 3-inch gas line connedioMadison and continues to a
dead end south of Columbia Street (FHWA 2006).

Steam

The Seattle Steam Company provides steam serviteeistudy area. The privately
held Seattle Steam main plant is located on Wegdwanue just west of the Pike
Place Market. It pumps steam through four maindssilvith operating pressures of
140 pounds per square inch that service an 18-gyi¢em of underground pipes
dating back to the late 1880s. Originally called 8eattle Steam Heat and Power Co.
when it opened in 1893, today Seattle Steam opelateSeattle via a franchise
agreement with the City. Seattle Steam serves &lrB06 customers including
businesses located on piers within the study aBemttle Steam's service area
extends from Blanchard Street to King Street andfthe waterfront up over First
Hill. Seattle Steam Company operates 24 hours a daays a week, using natural
gas or recovered urban wood (old pallets and uaekipg material) as fuel to make
nearly 500,000 pounds of steam per hour (averagegithe winter peak season). In
the summer, the steam company produces about TDA@hds of steam per hour.
The three biggest users are Swedish, Harborview, \dnginia Mason medical
centers, which use steam to heat their buildingktansterilize instruments. Hotels
are the next biggest customers, using steam far drehto generate hot water for
showers and laundry (Seattle Steam Company 2008{/A4BR004).

There is a 6-inch steam line that extends along#asvard side of the Seawall from
Union Street to Bell Street providing service te tBeattle Aquarium and the Bell
Street harbor area. Between Union and Universitge®s is a line that connects the
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steam plant with a blow off at the Seawall. In Hzene location are 2- and 6-inch
service lines that extend beyond the Seawall amtirage north. At S. Washington
Street, there is a 4-inch steam service line thignels from Western Avenue to the
Seawall, and at Marion Street a 4-inch steam semigends from a line in Western
Avenue to the service on the west side of the Sk@atdWA 2006).

Telecommunications

According to recorded and as-built drawings, magsd recent utility survey

information, the types of fiber optic and commutima lines within the Alaskan

Way right-of-way include telephone lines, interrmetmmunications, copper lines,
cable TV, and other services. Some of these conuation lines are listed in survey
files as deactivated, empty, or abandoned. Additionformation on the various

communications services (including ownership) imtppgjathered as part of the final
design of the AWVSRP. Although many of these systemne expected to be
privately owned, anecdotal information indicateattihe City of Seattle may have a
fiber optic network within the study area and theray be a conduit for military

communications.

Qwest Communications provides local telephone sertd users in the study area
and throughout Seattle. Telephone lines in urbaasaare typically located within
street rights-of-way, aboveground on utility polesnost areas, and underground in
others (including part of downtown Seattle). Qwalsb has fiber optic lines in the
study area. It has underground feeders locatedgaBmad, Wall, Pike, Spring,
Marion, and S. Washington Streets (RWE 2002a-ed aite FHWA 2004) and
provides service to the Port of Seattle.

Comcast (formerly AT&T Cable Services) is the prignprovider of cable television
in Seattle and the study area. Several private aarap and public utilities also own
fiber-optic cable and/or provide long-distance atiter telecommunication services
in downtown Seattle and in the study area. Theswigers include but are not
limited to 360 Networks; AT&T Broadband; City of &e Fiber Optics; Comcast
(formerly TCI/AT&T); CNI Locates; Electric Lightwas; Inc.; Global Crossing;
Time Warner (formerly GST); Level 3; Looking GlaNgtwork; Metromedia Fiber
Network Services; MCI WorldCom (formerly MFS); Smti Millennium Digital
Media (formerly Summit); Terrabeam; US Crossingsextita One (formerly
Williams and Staples); Williams Communications; Xd@mmunications; and Yipes
Communications (RWE 2002a—e cited in FHWA 2004).

The City of Seattle Department of Information Tealagy (DolT) also provides
telecommunications, telephone, data network capabind cable management
services in the study area. DolT provides a datavor& connecting the City’'s
computers and departments. DolT also operates amdtams the City’s private
telephone network, consisting of about 12,000 tedees, voicemail, a telephone
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management system, and the City’s telecommunicatiand data networking
functions (City of Seattle 2003 cited in FHWA 2004)

The basic fiber-optic system typically consistsx@nholes, conduits, and switching
stations. Switching stations are usually locateside buildings. Conduits are either
buried or mounted under the existing Viaduct. Frehere they are mounted on the
Viaduct, they are routed down the columns in vagimeations into the manholes to
allow connection to the buried system. Fiber-ommmpanies sometimes find it
necessary to lease copper wire space from thehtmbepcompany to access the
switching station locations within the buildings WlE 2002a-e cited in FHWA
2004).
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2.4. Physical Oceanography

2.4.1. Study Area

The physical oceanography study area of the Ala¥iay Seawall feasibility study includes the
region around Elliott Bay bounded by the Seattldewfeont in the east, the mouth of the
Duwamish River to the south, Discovery Park in tioeth, and Bainbridge Island to the west
(Figure 2.4-1). This area, located on the eastkonesof Central Puget Sound, is part of one of
the world’s largest and deepest estuaries (Kruakeb®91). The morphology of Puget Sound is
due to the extensive glacial activity that occuriedhis area during the Wisconsin Glaciation
(locally the Vashon Glaciation), approximately 1MOyears before present. Heavy glaciers
moved over the land mass scouring and depositirantl excavating out Puget Sound and Elliott
Bay. Later, multiple lahars from Mount Rainier fled into the area filling the south end of
Elliott Bay, near the mouth of the Duwamish Riweith sediment and debris (Downing 1983).
Following glacial retreat, new physical influencgech as changes in sea level, tides, currents,
wave action, beach erosion and deposition, fresdmiafluxing, and human activities have all
played a role in shaping Elliott Bay and its shioielto its present state. The physical setting of
the bay has made it ideal for human habitationifaiing the growth and development in and
around the city of Seattle.

Understanding the physical oceanography of Elldty provides a context for how surface
waters and associated plant and animal commuritiesact and is necessary for planning and
evaluating future activities around the Alaskan Wagawall. The waters of Puget Sound
originate from both freshwater and marine souré@sshwater enters the Sound directly as
precipitation, from rivers, streams, and springsl @om point and non-point runoff from human
sources. Taken together, the rate of freshwaterifito the Sound averages 140 billion cubic feet
a year (Kruckeberg 1991). Similarly, the volumesaftwater in Puget Sound is vast, making
daily gains and losses during each tidal cycle snade of 1.27 cubic miles per day (Kruckeberg
1991). All this water flows over a topographic landpe consisting of a narrow U-shaped
submarine trough with numerous lateral canals. dtlsstrate in this area is composed of mainly
quaternary glacial drift and alluvium (Kozloff 1993’ hough the average depth of Puget Sound
and Elliott Bay at mean low water is around 208,fd®ere are substantial areas of deeper water
ranging up to 930 feet in depth in Elliott Bay ($@gure 2.4-2; Kruckeberg 1991). Tide changes
in Elliott Bay are also great with an average dadgge of 11.3 feet, a range greater than most
other coastal areas of the northwest United S{&iesckeberg 1991). An exceptionally high tide
can reach approximately 17.3 feet relative to NABD&hd an extremely low tide can reach
around 1.3 feet relative to NAVD88 (Kozloff 1993)able 2.4-1).
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Table 2.4-1. Average Monthly Tidal Height for 2007 (NAVD8&8)

Mean Tide Height*

Month Highest*  Lowest* MHHW MHW  MSL MTL MLW  MLLW
January 10.84 -5.46 9.24 8.22 4.27 443 0.63 -3.26
February 10.75 -4.74 9.27 8.4 457 4.66 0.92 -2.29
March 10.62 -3.92 8.81 8.06 4.21 4.2 0.34 -2.09
April 9.87 -5.42 8.77 7.93 417 4.2 0.46 215
May 9.63 -6.31 8.75 7.78 3.99 4.04 0.31 -3.04
June 9.58 -6.17 8.91 7.92 4.1 4.2 0.49 -3.27
July 9.77 -5.39 9.01 8.14 4.25 4.36 0.58 -3.1
August 10.02 -4.38 8.82 8.15 423 4.29 0.43 -2.46
September 10.25 -3.84 8.55 8 413 417 0.33 -2.35
October 9.84 6.2 8.95 8.19 4.31 4.32 0.45 -2.46
November 9.79 6.9 9.1 8.01 4.15 4.2 0.39 -2.96
December 11.36 6.6 9.65 8.45 4.62 4.7 0.95 -2.56

* Datum: All data is reported in feet relative to geodetic datum NAVD88. Station ID: 9447130, Seattle, WA.

Note: MHHW (Mean Higher-High Water), MHW (Mean High Water), MSL (Mean Sea Level), MTL (Mean of MHW and MLW), MLW
(Mean Low Water), and MLLW (Mean Lower-low Water) reported here are the averages of hourly data collected during the
corresponding 1-month period of record. As such, each category represents monthly fluctuations in the tides relative to the geodetic
datum NAVD88.

Source: NOAA 2008

2.4.2. Natural Currents & Circulation

The pattern of currents flowing at intermediate tepin Elliott Bay is shaped by a complex
interaction between the dynamics of the adjoiniradens, local weather patterns, and tidal flow.
In general, the currents of Elliott Bay tend tccaiate in a weak, counterclockwise gyre through
the inner and outer bay (Ebbesmeytral 1998) (Figure 2.4-1). This persistent flow isubbt

to be driven by the consistent north-bound movernoémtater in Puget Sound spanning from the
Tacoma Narrows, north through Colvos Passage.flidviswhich has a volume of approximately
92,000 cubic feet per second is split, sending mbugalf of the volume northward mostly
bypassing Elliott Bay. Despite this, enough voluifoers into the Bay to continually circulate its
waters (Ebbesmeyegt al. 1998). This flow influences the development okaldy, which pushes
the currents to spin around Alki Point and Duwantigad into inner Elliott Bay. These currents
initially flow through a submarine canyon but brarioto an ever-changing network of eddies
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once they reach the inner Bay (Ebbesmegesgl 1998). The flows exiting the lower depths of
the inner Bay move westward out of the northerchie the submarine canyon. A portion of the
inflowing water recirculates into the outflow whiténds to follow bottom contours to the outer
Bay and out of the study area (Ebbesmegeal. 1998).

In the nearshore, along the Elliott Bay Seawa#, ¢hrrent at intermediate depths generally flows
northward, although vessel traffic and a naturabcurring westward flowing current also
influence its direction (Ebbesmeyer et al. 1998)dntrast, surface water currents tend to flow in
a westward direction until they move out of the Béalis flow direction however, is inconsistent
and episodic in nature and often has periods dtaefined flow in other directions, such as from
wind driven currents that flow eastward, or perioddittle or no defined flow (Ebbesmeyest

al. 1998; NOAA 1998).

The speeds of the currents in Elliott Bay are \@@across different water depths but are overall,
relatively slow. In the outer portion of Elliott Baear the seafloor, the near-bottom tidal currents
tend to be quite low in speed, keeping to arouBdrithes per second (NOAA 1998). These slow
bottom currents can be clearly seen in the natiileeosediments located in this region which are
composed of fine silt and clay deposits. Tidal ents flowing near the surface, in contrast, tend
to move at a much faster speed ranging up to 8di2es per second (NOAA 1998). In general,
the characteristics of the currents found in BlI®&y imply a potential net residence time to be
around 5 days for the surface layer and arouncay4d tbr the deeper layers (NOAA 1998).
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2.4.3. Water Composition

The waters of Elliott Bay emanate from two majourses; subsurface saltwater from Puget
Sound flowing in large volume into the bay and latreely small freshwater discharge from the
Duwamish River and other minor sources. It shoudnoted that stormwater runoff, while
significant in terms of increasing levels of toxiiesind in the nearshore (Michelsext,al 1998),
supplies less than 0.4% of the Duwamish River wabdume (NOAA 1988). Relative to other
rivers in the area, the Duwamish has a relativaly otal output averaging only 1,790 cubic feet
per secondNOAA 1988). Brackish water forms within the Duwamiestuary when the tidal
inflow into the Duwamish is strong enough to brsajtwater in from the Bay. When tidal forces
become less than the outflow forces of the rivieg, brackish water flows out into Elliott Bay
increasing the salinity of the upper freshwateretaNOAA 1998). This water layer flows
northward along the Seawall while more saline wateves southward into the estuary from
Duwamish Head (NOAA 1998). Such water mixing anoWwfl however, is not uniform and
produces a patchy distribution of salinity levelshwareas of high salinity being found between
the east and west waterways of the Duwamish andhdrthe aquarium (NOAA 1988) and a thin
lens of freshwater (2-12 feet thick) being foundhe inner Bay (Ebbesmeyest al 1998). The
scale and form of these patches are also highinar a pattern driven by three factors; tidal
forces, wind speed and duration, and volume ofailow of the Duwamish River (NOAA
1988). On average, the interaction between thesedaesults in the surface salinity of Elliott
Bay (2 parts per thousand) to often be lower than of the Duwamish River (Bakest al 1983;
NOAA 1988).

2.4.4. Nearshore Wave Action & Vessel Currents

Wave energy in Elliott Bay, which is a shelteredbayment protected from open water and
southerly winds, is much lower than that seen imamexposed areas of Puget Sound. Under
moderate winds, waves in Elliott Bay tend to haalatively short wave periods ranging from 2 to
2.5 seconds, low energy, and increase little iensity during storms (Downing 1983; King
County DNR 2007). As a result, natural wave actionsually very light in Elliott Bay and at the
Alaskan Way Seawall and usually has little impactlte nearshore environment. A recent study
that modeled the maximum depth of scour along dasvall estimated scour to be 4 feet below
the existing toe elevation, though it is worth ngtthat in many locations along the Seawall, the
substrate has already adjusted, reaching its bquih since the Seawall has been in place
(WSDOT 2002).

Compared to natural waves, anthropogenic sourcegeé action at the Alaskan Way Seawall
tend to produce high energy waves at a much higiter affecting the nearshore environment.
The major source of these anthropogenic wavesifi¢glavy vessel traffic that frequents the area
(Ebbesmeyeret al 1995; Michelseret al 1998). Research has shown that a 94 foot, 1,200
horsepower tugboat can a produce a wake from 01354 feet in height with an average period
of 2.3 seconds. This anthropogenic wave is com@atalta natural wave produced by a northern
wind blowing 49 feet per second over Elliott Bay ## hours (Ebbesmeyet al 1995). Such

2.4-7
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high wave energy can increase the rate of erosiongathe shoreline and Seawall (USEPA
2001). In addition, the currents produced by thaviievessel traffic present in the nearshore of
Elliott Bay, and in particular, from the large fies that frequently idle near the Seawall, the bow
thrusters of cruise ships (which produce currenith wpeeds ranging from 2 to 4 feet per
second), and from general prop-wash (which prodwceents with speeds >10 feet per second)
all circulate and transport sediments throughoatrtbarshore waters (Ebbesmewdral 1995;
Michelsenet al 1998). In general, these anthropogenic curresit®mly can cause erosion along
the shoreline and Seawall, they also play a keg molthe resuspension and redistribution of
various sediments, with mean net sedimentation matasured at the Seawall to be 0.11 grams
per square inches per year (Michelssral. 1998)

Often, sediments in the nearshore of Elliott Bayyladened with hazardous materials washed into
the bay from the heavily urbanized and industré&lisurroundings (STCE 1988; McLaren & Ren
1994; Ebbesmeyert al 1995; Romberget al 1995; Michelsengt al 1998). Unlike the
relatively weak natural tidal currents of the nbears (Ebbesmeyeet al. 1995), those created by
vessel traffic are sufficient to resuspend andstéfute these hazardous sediments (NOAA
1988). Similarly, construction activities near tBeawall have also been shown to resuspend
hazardous surface and subsurface sediments (Ecbffify, Michelsenet al. 1998). Most types

of nearshore construction activities have this capaboth large-scale ferry terminal renovations
(Michelsen,et al 1998) and small, routine pier maintenance prsj@ctolving the replacement
of pilings have both been documented to have caesepension (Ecology 1996). In addition, it
is thought that vessel currents and constructistudiances can work in conjunction to resuspend
and redistribute sediments throughout the nearsh@a suggesting that these forces could be
considered one dynamic of the nearshore watersh@tien,et al. 1998). It should be noted,
however, that deep water suspended sediments docathe outer bay are only transported by
naturally occurring currents, rendering the antbggmic effects generally only an issue of the
nearshore (NOAA 1988; Ebbesmeyetral 1998).

2.4.5. Sea Level Change

Changing sea level is a key feature of physicaboography that will most likely hold future
implications for the Alaskan Way Seawall and ig#¢fere discussed in this section (Table 2.4-2).
In recorded history, the sea level near Elliott Bag shown a marked increase in elevation over
the last 109 years. Throughout this same timevatethe rate of sea level rise has also shown a
dramatic increase (Downing 1983). In Elliott Balge tcorresponding rise in sea level has been
measured to be around 8.2 inches from 1899 torémept (at a rate of 0.076 inches per year) and
6.0 inches from 1972 to the present (at a rate.@84inches per year) (Hicks & Crosby 1974;
Vanicek 1978; WSDOT 2002; NWF 2007). In contrasf fevel changes in more coastal areas,
such as Neah Bay, Friday Harbor, Vancouver B.Q], \dictoria B.C., have all been much less
dramatic than in Elliott Bay, with each showing muower rates of increase or even negative
rates through the same time interval (Hicks & Cyod®74; Vanicek 1978). The marked
difference between these geographically close ar@ade traced to localized tectonic processes
such as subsidence and uplift (Canning 2006), ditiad to sedimentation and marsh accretion
(Park,et al. 1993). Subsidence, (i.e. lowering of a land masgjeneral, has played a major role
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in the high rate of sea level rise in Elliott Bapng term studies have shown that the land around
Elliott Bay has been subsiding at a rate of 0.§eal; a relatively high rate compared to
neighboring areas of Puget Sound which have shitdndr no net change (Canning 2006). This
rate of increase in sea level of Elliott Bay isthigven on a global scale, rising at a rate roughly
twice the global average (Downing 1983). Despites,tht remains unclear whether local
geological subsidence and uplift rates are lineapace and time (Canning 2007) rendering any
projections for the future rather speculative. WSDI@as predicted Sea Level Rise in downtown
Seattle as presented in Table 2.4-2.

Table 2.4-2. Predicted Sea level Rise - Seattle

10% Probability of Exceeding  50% Probability of Exceeding  90% Probability of Exceeding

ft ft ft
Year (ft) (ft) (ft)
2025 0.6 0.4 0.2
2050 1.1 0.7 0.2
2075 16 0.9 04
2100 23 14 0.7

Source: WSDOT 2002

Today, climate change is also clearly a concern ity push the rates of sea level rise even
higher than the rates we see today. Though nofgpdaia illustrating the impact climate change
may have on the waters and shoreline of Elliott Bagts, an extensive amount of data does exist
on its impact on the greater Puget Sound regiomoiling to a recent report prepared by the
Climate Impacts Group at the University of Washomgtthe Puget Sound region warmed°E.3
during the 20th century, a rate substantially gnetitan the global warming trend (Snowetral.
2005). In addition, the dates of peak snow accutimmand snowmelt-derived streamflow across
the West have shifted 10-30 days earlier over thst gentury, and average snowpack has
declined significantly (Stewardgt al. 2004). The Intergovernmental Panel on Climate @han
(IPCC) has found that the global average sea lea®hlready risen about 6.7 inches over the past
century, which is about 10-times faster than the od sea-level rise over the last 3,000 years
(2007). As a result, the rate of sea-level risexpected to accelerate during this century.
Projections vary, but it is thought that there via# an additional 7 to 23-inch rise in global
average sea level by 2090-2099 relative to 198@18CC 2007). This means that the current
shoreline areas of Elliott Bay will almost certgimxperience higher tide levels and storm surges
than currently occur.
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Water Resources and Water/Sediment Quality

2.5. Water Resources and Water/Sediment Quality

2.5.1. Study Area

The water resources study area of the Alaskan Véay8ll feasibility study includes

Elliott Bay bounded by the Seattle waterfront ia trast, the mouth of the Duwamish
River to the south, Discovery Park in the northg &ainbridge Island to the west.
This area, located on the eastern shore of Centgét Sound, is part of one of the
world’s largest and deepest estuaries (Kruckeb@ég 1

Understanding the water resources; their sourcgement, and how they have been
influenced by urban development and land usesdratha is necessary for planning
and evaluating future activities around the Alask@ay Seawall. The waters of
Puget Sound are derived from both freshwater amihmaources. Freshwater enters
the Sound directly as precipitation, from rivertseams, and springs, and from point
and non-point runoff from the surrounding urbandiscape. Together these sources
combine to provide approximately 140 billion culiéet of fresh water inflow into
the Sound per year (Kruckeberg 1991). The hugemelof saltwater that exists in
the Bay fluctuates daily during tidal cycles oncals of 1.27 cubic miles of water
moving in and out per day (Kruckeberg 1991).

Water in Elliott Bay generally circulates in a ctemclockwise fashion (see Section
2.5 for more details on currents). Fresh water renteom the Duwamish River,
moves north along the Inner Harbor, and then flowsto Puget Sound (Ecology
1995; FHWA 2004). Water currents along the Seaar@lgenerally low and oriented
parallel to the downtown waterfront pier faces (FA\B004a). Ubiquitous localized
current accelerations result from prop wash ang skakes from ferries, Port of
Seattle harbor traffic, and vessels traveling & Buget Sound shipping lanes. The
combination of heavy vessel traffic and naturalrenis can redistribute the toxic
contaminants that have reached the aquatic enveohtmy way of industrial and
municipal discharges, groundwater seepage, atmaosphdeposition, and
resuspension of sediments (Hart Crowser 1994; MEhbgs, et al 1995; Hart
Crowser 1997; Michelseet al. 1998).

2.5.2. Methodology

Water resources in the Alaskan Way Seawall fedtsilétudy area were evaluated
using the most recent available information and diat have been collected in the
study area or in other applicable areas in theoregihe various sources that were
used include Hart Crowser (1994, 1997), EVS Envirental Consultants (2003),
Federal Highways Administration (FHWA 2004); Paraiie(2007), U.S. Army
Corps of Engineers (USACE 2007), King County Deparit of Natural Resources
(King County DNR 2007), and Puget Sound Partner§rs® 2007).
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2.5.3. Hydrology

Tides in Elliott Bay are mixed semi-diurnal with dwhigh and two low tides of
unequal magnitude occurring each day (see Tablel 2fdr details on tidal

fluctuations). Because Elliott Bay is a tidal marienvironment, water elevation is
entirely determined by daily tides and is independef the hydrology of its

tributaries.

The tidal difference between mean higher-high wé#HW) and mean lower-low
water (MLLW) in Elliott Bay is on average 13.7 fg®&OAA 2008). This translates
to the water level reaching approximately 7.7 feelow the top of the Seawall at
MHHW and 19.0 feet below the top of the SeawaMatLW. The highest observed
tide recorded in Elliott bay was 17.2 feet whiclused the water level to reach 4.2
feet from the top of the Seawall (NOAA 2008).

Stormwater runoff in Elliott Bay is extensive, widpproximately 42 square miles of
highly developed land covered with impervious stefathat shed water directly into
the Bay (King County DNR 2006) through exposed msa@mbedded in the Seawall
(Parametrix 2007). The combined sewer overflows (CSOs) dischargeuh this area
results in approximately 1.6 billion gallons of re#ted water flowing into the Bay
on average per year (King County DNR 20@&;ametrix 2007).

The current structure in Elliott Bay is influencled three major factors: semi-diurnal
tidal exchange, fresh water input from the Duwanfiher, and wind effects. In

general, the currents in the nearshore off of thaw&ll are generally weak (< 2
inches/second) though non-natural currents madadyessel traffic common to the
area are very high in intensity. For a detailed mamy of currents in Elliott Bay,

refer to chapter 2.4, Physical Oceanography.

2.5.4. Surface Water Quality

Pollutants reach the aquatic environment throughargety of sources and human
activities. In the Puget Sound area, industrial mmmicipal discharges, groundwater
seepage, atmospheric deposition, and resuspenkisedonents can result in high
levels of various toxins accumulating in the enmiment. Pollutants found in Elliott

Bay include petroleum products, polychlorinated hieipyls (PCBs), polycyclic

aromatic hydrocarbons (PAHs), and polychlorinatédenizo-dioxins (PCDDs);

heavy metals from vehicles and industrial sourdestilizers, animal wastes,

pesticides, surfactants, and hormones; medicatfoma homes and farms; and
sediment from construction sites (King County DNI®?) (Table 2.5-1).

Alaskan Way Seawall Replacement Project
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Table 2.5-1. Pollutants of Concern in Puget Sound

Pollutant Sources

Heavy Metals

Lead, mercury, copper, zinc, others  Vehicles, batteries, paints, dyes, stormwater runoff, spills, pipes

Organic Compounds

Polycyclic aromatic, hydrocarbons ~ Burning wood and fossil fuels as well as oil spills, leaking
(PAHSs) underground fuel tanks, creosote, asphalt, and coal

Polychlorinated biphenyls (PCBs)  (Banned in the U.S. in 1976; it can still be found in the
environment). Hydraulic fluids, solvents, electrical coolants,
lubricants

Dioxins & furans Byproducts of combustion and industrial processes

Dichloro-diphenyltrichloroethane (Banned in the U.S. in 1972, it can still be found in the
(DDT) environment). Used in the U.S. as a pesticide, it is still used in
many countries in agricultural practices and disease control

Phthalates Plastic materials, including food packaging, garden hoses,
medical equipment and toys, and personal care products such
as soap, shampoo, deodorant, and lotion

Polybrominated diphenyl esters Added to electronics, textiles, and plastics as a flame retardant
(PBDEs)

Source: PSP 2007

The sediments in Elliott Bay have been listed oa 803(d) list for numerous
pollutants including mercury, silver, and multippeganic compounds. The most
recent 303(d) list (Ecology 2005; Table 2.5-2) drated various areas of Elliott Bay
surrounding the study site that comprises appraaiyna quarter of the Bay’s area,
as Category 5 for fecal coliform bacteria (Ecol@f05). Despite this, these same
waters have an overall rating as excellent for aquiie uses and primary contact
recreational uses (Ecology 2005). The exceedenstanflards for dissolved oxygen
and temperature appear to be entirely a resulawfral conditions and not a result of
anthropogenic sources.
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Table 2.5-2. 2004 Ecology 303(d) List for Elliott Bay

Media Parameter Category
Water Fecal coliform
Endosulfan
pH
Dissolved oxygen
Ammonia-N
Temperature
Sediment 2-Methylphenol
Acenaphthene
2,4-Dimethylphenol
1,2-Dichlorobenzene
1,2,4-Trichlorobenzene
Benzo(a)anthracene
2-Methylnaphthalene
Phenanthrene
Fluorene
Sediment bioassay
Hexachlorobenzene
Dibenzofuran
Naphthalene
Benzoic acid
Mercury
Benzyl alcohol
LPAH
Silver
Hexachlorobutadiene

Gl G O O OO OO O OO OO OO OO OO = NN O

High levels of toxins such as PAHs, PCBs, and mgrbave been documented in
some animal species such as mussels, market ggaitktonic larval marine fish,
Chinook salmon, coho salmon, osprey, orca, greyleyl@ad harbor seals that reside
in the study area (NOAA 1993; KCEL 1998; Rastsal 1998; USEPA 1999; Cullon,
et al 2001; Lambournet al 2001; NOAA 2002; NOAA 2007PSP 2007; WDFW
2008). Histopathology studies have indicated thatlobical impacts such as
malignant liver tumors (hepatic neoplasms), accatians of waste products in cell
lysosomes (intracellular storage disorders), asits on fish are pollution related
and found most frequently near industrial or urlba@as, such as Elliott Bay. Fish
with such disorders frequently have much higherceatrations of organic chemicals
and trace metals in their tissues than non aftliatéividuals (NOAA 2002).

Stormwater runoff in particular, is a leading cawdetrace metal pollution in the
water bodies around Seattle. In many areas tha baparate storm-sewer systems,
stormwater receives minimal treatment, if any, befoeing discharged directly into
Elliott Bay. Combined sanitary and storm sewerdgctviare prevalent throughout the
Seattle area, often discharge a mixture of storemand raw sewage directly into

Alaskan Way Seawall Replacement Project
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Elliott Bay during heavy rainstorm®$P 2003). Runoff from bridges and roads
during periods of high-volume traffic often has up three times higher
concentrations of metals, especially copper andc,zithan the neighboring
waterbodies they discharge directly int@SP 2003). When most of these
contaminants enter Elliott Bay, they dissolve aadhain in a very thin, freshwater
plume that transports them rapidly throughout ttey Bnd into the main basin of
Puget SoundASP 2007; WDFW 2008).

2.5.5. Sediment Quality

Elliott Bay nearshore sediments contain high lewdlsarious metals and chemical
compounds (Table 2.5-2) (EPA 1988; Rombergal 1985; Hart Crowser 1994;
Michelsen,et al. 1998; PSP 2003summarized irParametrix2007. These sediments
have been listed on the 303(d) list for exceeditajesstandards for numerous
pollutants of concern. Exceedances of sedimerdriitire generally associated with
previous industrial activities and stormwater anfiCCoutfalls (see Figure 2.3-1).
Nearshore sediments along the outside of the wetierazone of the study area have
a high percentage of fine sediment (40 to 70 pérdenot disturbed by vessel
activity, cap placement, or dredging) (NOAA 200r&metrix 200Y. Nearshore
sediments are often further classified as eithefiasa or sub-surface sediment and
may have different levels of contamination.

Several entities have undertaken sediment samalljarent to the Seawall in Elliott
Bay and on uplands to the east of the Seawall (FH¥084; Parametrix 2007,

USACE 2007). Figure 2.5-1 shows the locations @vimus samples and surface
sediment sampling recently completed by Paraméfig7).

Samples analyzed for Parametrix (2007), AppendiXTgkble 2.5-3), show that
arsenic, cadmium, copper, lead, mercury, molybdemickel, selenium, silver, and
zinc were detected in nearly all of the sedimemhas, but at levels below the
Sediment Cleanup Screening Levels (SMS) and theetPBgund Dredge Material
Management Program (DMMP). Concentrations generalhged from 0.1 to 600
po/kg. Mercury exceeded screening levels in 8 oflfBesamples. Cadmium, silver,
and zinc exceeded screening levels in one or neompkes. Total DDT and alpha and
gamma chlordanes exceeded screening levels in onwoie samples. Total PCBs
exceeded screening levels in 7 samples. PAHSs,ithdtlylphenol, 4-methylphenol,
phenanthrene exceeded screening levels in mustipteples.

Studies indicate that mercury may be the most widesl chemical of concern in

both sub-surface and surface sediments within tbeg area (USACE 2007). It is

important to note that resuspension of sedimerinsois prevalent in the nearshore
areas of the study site. For a detailed summarguofent sediment resuspension,
refer to chapter 2.4, Physical Oceanography.
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Several sediment remediation projects have beempleted to improve the sediment
qguality of nearshore sediments along Elliott Bayorfi®erg,et al. 1985). These
projects have employed the technique of placingrcleediment (generally sand) on
top of contaminated sediment; a method of sedimamediation known as capping.
The cap of clean sediment protects benthic organfsom coming into contact with
contaminated sediment and prevents or reducespession of the contaminated
sediments into the water column. Within the projecea, capping has been
completed at Pier 51 (under a portion of the fégryninal, 1989), Pier 53-55 (1992),
and at the end of Denny Way (1992). Though it heenldetermined that discharges
from stormwater outfalls and CSOs do not contaiough pollutants to result in
recontamination of remediated sediments higher tghamical safety levels (Ecology
1995), the numerous outfalls in the vicinity mayll db¢ an ongoing source of
pollutants. Recontamination may occur from non-pswurces, spills, and creosote
pilings and bulkheads.

2.5.6. Upland Sites and Sources of Contamination

The USACE (2007) conducted a Level 1 Environmer@éde Assessment that
reviewed records of spills, sources of contaminaautsl provided an evaluation of
the potential risk for a project at the Seawalle#s they identified as having known
sediment contamination (contaminants exceedingstimid for concern) were the
areas along the shoreline of the central waterfiohe vicinity of Piers 52-57, the
Puget Sound Power and Light steam plant immediatplgnd of Pier 57, and the
Brotherhood Dye Works site upland of Pier 48.

Areas listed as posing a moderate risk of contatmimainclude several former
industrial sites (Savage Lumber and Manufacturiog Empire Laundry Co., Walter
N. Boysen Co., and Bell Street Machine Shop) adiate Pier 66, a former gas
station site adjacent to Pier 59, a warehouseibhtded a machine shop adjacent to
Pier 56, two warehouse site with multiple usesudirlg a printing company,
cleaners, engine company and gas stations adjaoceRier 52, and multiple use
warehouses (primarily printing and manufacturindjpeent to Pier 48.

The USACE (2007), Parametrix (2007) and FHWA (20Btmmarized the
documented contaminant release sites along thefreatewhich total 18 sites from
Pier 48 to Pier 70 (and below"' JAvenue). The findings of the USACE (2007)
assessment are that multiple sites are likely toame contaminants above screening
levels. However, the detected concentrations wereglly not above state cleanup
criteria. It is likely that actions taken to reH#bie the Seawall will encounter
contaminated sediments and soils, and materialdikely need to be hauled to an
appropriate upland disposal location.
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2.6. Vegetation, Fisheries, and Wildlife
2.6.1. Study Area

The Alaskan Way Seawall study area is composegpfoximately 8 square miles
of Elliott Bay and its surrounding areas. ElliothyB located on the eastern shore of
Central Puget Sound, is part of one of the wolllafgest and deepest estuaries (Puget
Sound) with nearly 2,300 miles of shoreline andstirgater input from 11 major
rivers and 10,000 streams (Kruckeberg 1991). Howelglliott Bay is regarded as
one of the most heavily urbanized and pollutedsanreduget Sound. The majority of
terrestrial, nearshore, and offshore habitats nhatrally occurred in the area either
no longer exist or are degraded. Many species lmean affected by extensive
development of the shoreline including those thatreow federally or state listed, or
state priority species. In addition, the terrestaadscape surrounding the study area
is dominated by industrial and commercial developintkat produces solid wastes,
noise, and air and water pollution. Recently, hasvevas part of the Olympic
Sculpture Park’'s seawall retrofit, an area of neams habitat, including a natural
beach area, was created on the waterfront in &btite Sculpture Park and just south
of Myrtle Edwards Park (King County DNR 2003; POE3).

This section on vegetation, fisheries, and wildfifesents the existing conditions of
the marine and terrestrial environment around theskan Way Seawall. The study
area considered in this document stretches frormip&vay in the north, down to
South Main Street to the south and westward taudelElliott Bay in its entirety
(Figure 2.6-1). Although the nearshore habitahis primary concern of this study,
the study area includes all of Elliott Bay becawseent findings suggest that
nearshore construction activities can affect spedie adjacent habitats such as
terrestrial habitats, airspace, and offshore htb{faeist 1991; Stotz & Colby 2001;
Nedwell,et al 2003; WSDOT 2006b). All plant and fish and wildlspecies known
or likely to occur in the study area will be dissed in this chapter.

2.6.2. Methodology

Data for this section was collected from multipbeixes. Species data was obtained
by field observations (Tetra Tech 2008a) and frorailable species lists for the
Elliott Bay study area (King County DNR 2000; WSDQUO04; Toft,et al. 2004;
Buchanan 2006; Toft & Cordell 2006; WSDOT 2006a06&) Penttila 2007).
Ecological information was obtained from two magmurces; field surveys (Tetra
Tech 2008a and 2008b) and scientific descriptiohsn@arshore, offshore, or
terrestrial species that use the study area dwnge portion of their life (Wydoski
& Whitney 1979; Kruckeberg 1991; Page & Burr 19¥zloff 1993; Buchanan
2006; Dethier 2006; Fresh 2006; Brennan 2007; Krig007; Mumford 2007;
Penttila 2007; Guiry & Guiry 2008).
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Two field surveys were performed; 6 and 7 Noven®@07 and 14 February 2008.
The dates for each survey were chosen becausectliegided with daytime low
tides. The area covered by the first field suruegiuided the nearshore and seawall
between Pier 48 and Myrtle Edwards Park. A kayak used to closely examine the
nearshore environment throughout this area whilsatk along the Seawall and
associated piers allowed for a close examinatiothefterrestrial environment. The
second field survey was conducted entirely on fmdt covered a larger area from
Pier 48 up to Pier 86. During the field surveyspbbkerved species were documented
and their behavior, location, and surrounding lafescribed (Appendix C).

Additional information was obtained on various fispecies that reside in the
nearshore of the study area and on various neardtsireries with interviews of
fishermen and other people familiar with sport obsistence fishing in the study
area. During each interview, the interviewees wasked to answer standard
guestions in order to capture their knowledge djgeto fishing in the study area
(Appendix D). Little or no data on creel surveydfishing licenses was available for
the study area and therefore is not included mdbicument.

2.6.3. Species and Habitats

The species addressed in this section include aggef fish, and wildlife species

that are commonly found in the marine and terraisenvironments around the
Alaskan Way Seawall. This includes marine algae @mcestrial plants; benthic,

epibenthic, pelagic, and terrestrial invertebratesjdent marine/estuarine fish and
anadromous salmonids; waterbirds and terrestriaspiand marine and terrestrial
mammals. There are several species that have sed éither under the Federal
Endangered Species Act (ESA) or by the State oftiigton as species of concern.
Listed species are discussed in more detail in gbetion on Threatened and
Endangered Species (Section 2.7).

Habitat quality surrounding the Alaskan Way Seavgatienerally poor as a result of
the extensive development found throughout the.abespite this, an extensive
littoral zone with mixed substrates and two smatidy beaches can be found along
the length of the Seawall (Tetra Tech 2008a). Halailso exists in the deeper waters
of both the nearshore and offshore, though thesasahave been degraded by
navigation facilities and pollution. Terrestriallditat exists almost exclusively in a
manmade state composed of a seawall, bulkheads, pied other urban structures
(Tetra Tech 2008a). As a result, the species comnmosn the terrestrial habitat is
composed almost entirely of non-native or weedygigse

Vegetation

Vegetation found in the Alaskan Way Seawall studgaaincludes marine algae,
riparian vegetation, and upland vegetation. Theoritgj of the vegetation found in
the study area is the nearshore community of maaiigee that occupies the areas of
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open water along the seawall (Tetra Tech 2008ags ddmmunity is composed of a
variety of green, red, and brown macroalgae comyndolind in other shallow
nearshore areas of Puget Sound. These algal spssiestially cover the substrate at
the base of the Seawall to depth of about 30 fdwirewer sufficient large quarry
spalls, gravel, cobbles, or appropriate debrispaesent for attachment. Terrestrial
vegetation is very limited and is only found as tleeasional riparian species living
on the Seawall or a pier, or as street trees @memntal plantings.

Marine Algae

The waters of Elliott Bay host a wide diversityroérine algae; a pattern tied to the
presence of three major substrate types and songwbizcted waters throughout
the area (albeit disturbed by human activity). Npldt species of green, brown, and
red algae reside throughout the littoral zone adahe Seawall. Man made substrates
such as floating docks and pilings are dominatedway algae species; sea lettuce
(Ulva lactucg (20-40% of cover) and rockweeBucus gardnedi (20-40% of cover).
Other species, however, are also common, with swgack Saccharina latissimia
Codium fragilesubsp fragile, Polyneura latissimaandMembranoptera platyphylla
having patchy distributions and relatively low déers (Tetra Tech 2008a).
Substrates found throughout the littoral and shalkubtidal zones tend to be
composed of either riprap lying at the base of Seawall, quarry spalls scattered
from the low tide mark down through the subtidaheoand sand which is dominant
at deeper subtidal depths, but found only at twtorhl locations; immediately north
of Pier 48 and north of Pier 70 (Tetra Tech 20084Jae species common to rocky
areas includd-ucus spiralis Endocladia muricataGigartina papillatg feather boa
kelp (Egregia menziegii Corallina sp., and winged kelpA{aria sp.). Mats of bull
kelp (Nereocystis lurtkeanaare present in small pockets at various locatansg
the northern Seawall, north of Pier 56 and souttPieis 67, 69, and 70. Three
particularly large mats of bull kelp are found beém Piers 53 and 54, 67 and 69, and
north of Pier 63 on the south side of Bell Streetriba (Tetra Tech 2008a; WDNR
2007). This distribution seems to be associatet witky substrate for attachment,
water depths between 7 and 15 feet, and areas drefpiers that are absent of docks
or boat launches and therefore, disturbances bysb&andy substrate, though
limited to only a few small areas north of Pier(4800 square feet at low tide), north
of Pier 57, south of Pier 62/63, and north of Fi@rcould provide suitable habitat for
eelgrass {ostera marinaandZ. japonicg. However, no eelgrass was observed in
the study area during field observation of envirental conditions and habitat
(Kozloff 1993; NRC 2001; COS 2006; Tetra Tech 2008amford 2007; Guiry &
Guiry 2008).

Terrestrial Plants

Terrestrial plants are also present on the Seaavall its associated piers, though
many species are non-native and the availabledtabilimited to planters or areas of
neglect on these man made structures. Butterfih iBsiddleja sp.), Himalayan
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blackberry Rubus discolgt and mosses can be found growing out of the fdpheo
Seawall while licorice fern Rolypodium glycyrrhiza sword fern Polystichum
munitur), and trailing blackberryRubus ursinusare present in areas on various
piers (Tetra Tech 2008a). Although native trees amgost entirely absent in the
study area, a few street trees have been planted #he edge of Alaskan Way and
woody plants can occasionally be found in plantemsthe piers. North of the
Seawall, in Myrtle Edwards Park, various ornamentaiifers and deciduous trees
are found distributed across an expanse of mowassgSome native species such as
guaking aspenRopulus tremuloidgs shore pineRinus contortavar. contortg), and
various native grasses and wildflowers have alembbestored in this area.

Invertebrates

Various invertebrate species occur in the nearsaondebenthic environments off of
the Alaskan Way Seawall (Tetra Tech 2008a). Inbedtes that are present in this
area include various species of cnidarians (aneg)pperiferans (sponges), mollusks
(gastropods), arthropods (crustaceans), echinodgstesfish and allies), and

terrestrial insects, which are often an importaeyptem for juvenile salmonids. The

various invertebrates discussed in this sectiol b& grouped as benthic and
epibenthic invertebrates, pelagic invertebrated,tarrestrial insects.

Benthic and Epibenthic Invertebrates

The most ubiquitous intertidal invertebrate alohg #laskan Way Seawall is the
acorn barnacleBalanus glandula (~75% of the invertebrate species composition),
which can be found in various life stages blanketine entire littoral zone of the
Seawall (Tetra Tech 2008a). Another common barniadBhthamalus dallithough

it is almost exclusively limited to rocky habitaté the nearshore (Kozloff 1993;
Tetra Tech 2008a). Blue musseMytilus eduli3 and black turban snailSégula
funebralig, are also very common on the pilings adjacertheo Seawall, although
they are in lower densities relative to either loé tbarnacle species (Tetra Tech
2008a).

North of Pier 55, the diversity of marine invertates increases and species such as
ochre starfish Risaster ochraceys sea snail l(jttorina sp.), mask limpets
(Notoacmaea persofpaand giant green anemone&nthoplura xanthogrammiga
begin to appear in low densities (Tetra Tech 2008&)o species of sponges;
(Haliclona sp. andHalichondria bowerbankipre also present in very low densities
in this area. Hairy crabsT€lmessus cheiragoniscoonstripe shrimpRandalus
hypsinotuy, and Pacific octopugfiteroctopus dofleipiare often present around Pier
59 (COS 2006). Sunflower staPycnopodia helianthoidgs bat star Patiria
miniata), and Pacific henriciaHenricia leviusculq are also present near the Seawall
in the protected waters, such as those found aB#tieStreet Marina, near Pier 66.
Occasionally, Dungeness craBajncer magistgr spider crab (Majidae), shore crab
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(Hemigrapsussp.), and helmet crab (Cheiragonidae), are alsadfan this area
(WSDOT 2004; Toft & Cordell 2006; Tetra Tech 20Q8a)

The diversity and density of invertebrate spediesdases as one moves north along
and past the Seawall, with the areas between Rieand Pier 86, adjacent to the
Olympic Sculpture Park and Myrtle Edwards Park hguhe highest densities (Tetra
Tech 2008a). Some species such as kelp crab (Bp#&ltand red rock cralCancer
productus)were only seen in this area while other speciaswlere present in more
southerly areas along the Seawall, such as ochdiskt and bat star tend to be in
higher densities in this area (Tetra Tech 2008a).

Pilings and other structural components associatéld docks and piers host the
same species found on the Seawall though densdtigsto differ. Blue mussels and
acorn barnacles dominate these areas while giam@nganemones, ocher starfish,
black turban snails, and mask limpets are preserdlatively lower densities (Tetra
Tech 2008a). Two clear patterns observed in tiga are that the highest densities of
species are associated with surfaces facing away Wave action and on substrates
not composed of steel (Tetra Tech 2008a). Steettstres only hosted two species;
blue mussels and giant acorn barnacles with botingavery low densities relative
to other substrates. Various non-native invertesrétave been reported to also be
present in the nearshore habitat of the Seawatts@flinclude club tunicat&tyela
clava), Manila clam ¥enerupis philippinarui European green cralC4rcinus
maenay freshwater hydroid Gordylophora caspia mud snail (Batillaria
attramentarig, slipper limpet (Crepidula fornicat¢, mouse-ear marshsnalil
(Myosotella myosot)s giant oyster (Crassostrea gigds blue mussel(Mytilus
galloprovincialig, soft-shelled clam(Mya arenarig, and savoury clanfNuttallia
obscuratd (Kozloff 1993; KCEL 1998; Coheret al 2001; Tetra Tech 2008a).

Various benthic and epibenthic invertebrate speaiesmportant as food sources for
salmonids found in the nearshore of Elliott Bay.rpé&ticoid copepods and

gammarid amphipods, in particular, tend to be trestmmportant prey items for

juvenile salmon in these areas (Fresh 2006).

Pelagic Invertebrates

Squid species such asligo opalescenandGonatus fabriciiare common nocturnal
visitors to the pelagic waters off of the Seaw#lbZloff 1993; KCEL 1998; Tetra
Tech 2008b). These species are most common in éhestmore of Elliott Bay in
October and November, during breeding season, aadofien attracted to the
Seawall by the various lights present in the afe@opular fishery exists for these
species with most of the fishing occurring off a&P86 though all piers in the study
area are used at times (Tetra Tech 2008b). Theratdsind characteristics of the
deep nearshore waters of Elliott Bay, suggest sqatd may lay eggs in the study
area (Kozloff 1993; Tetra Tech 2008b). Little eis&known about the demographics
of these species.
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Zooplankton represents an extremely diverse gréumionals that include the larval
stage of dozens of marine and estuarine phylaugePSound, including Elliott Bay,
copepods dominate the zooplankton composition,endaihphipods, mysids, various
species of fish larvae, and euphausiids are abimdance (Toft & Cordell 2006).

Terrestrial Invertebrates

Terrestrial insects are an important prey compotrientmany insectivores in the
nearshore including salmonids such as Chinook salamd cutthroat trout, and
various crab species. Some of the various inseatsdf near the Seawall are dipteran
flies (Chironomidae), springtailsCfllembolg, bark lice (Psocoptera), aphids
(Homoptera), ants (Hymenoptera), and mites (Acarfiaft, et al 2004). Densities
of terrestrial insects in the nearshore is ataisest where overhanging terrestrial
vegetation has been reduced or eliminated, and mede structures dominate the
landscape (Toftet al 2004). Because the entire length of the Seavea!rhinimal
vegetation, densities of terrestrial insects d&@yito be low (Tetra Tech 2008a). The
more natural vegetation and beaches in Myrtle Edsv&®ark are expected to provide
greater densities of terrestrial insects.

Fish
The nearshore waters of Elliott Bay adjacent toAleskan Way Seawall provide
habitat for various species of marine fish (Appe&riii. For this report, fish will be

separated into two groups; resident marine/estei@mecies and anadromous
salmonid species.

Resident Marine/Estuarine Fish

Studies conducted just north of the Alaskan Waywadaon fish assemblages
documented many resident species in the nearshofe €t al 2004; Toft & Cordell
2006). Shiner perch was found to be the most abrfish in the area, while pile
perch and striped seaperch were also common. €aaifid lance and Pacific herring
were also found in relatively high densities, dlmily during the summer months.
Similarly, larval fish were most abundant duringe teummer months. Predatory
species which have been known to prey on salmamnidvere found to be rare.
Examples of these species are bay pipefish, penpaimel, kelp perch, lingcod,
ratfish, buffalo sculpin, and tube-snout. Othercépe found in the areas of deeper
water along the Seawall are English sole, rock,sstigrry flounder, and various
rockfish and smelt, and (Toftf al. 2004).

Anadromous Salmonids

Eight species of native anadromous salmonids docEHiott Bay and are known to
utilize the nearshore and offshore of the studyaae both juveniles and adults
(WSDOT 2004). These include Chinook salm@m¢orhynchus tshawytschahum
salmon QOncorhynchus keja pink salmon ©ncorhynchus gorbuschasockeye
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salmon Oncorhynchus nerRacoho salmon@ncorhynchus kisutghsteelhead trout
(Oncorhynchus mykiss bull trout Galvelinus confluentiis(or Dolly Varden
[Salvelinus malmjg, and sea-run coastal cutthroat trdsilfno clarki clarky (Toft, et

al. 2004; WSDOT 2004; Brennan & Higgins 2004; Toft @ordell 2006; Fresh
2006). Juvenile salmon are especially prevaletihénnearshore and are sensitive to
habitat modification, disturbance, and underwatésen (Feist 1991). As a result, they
are the main focus of this section. Though overlepgmigration and residence
timing of juvenile salmon essentially ensure thaeast one species can be found in
the nearshore environment any time of year (Bredh&tiggins 2004), each species
has different temporal and spatial patterns ancefoee will be discussed separately.
It should be noted that very little informationcisrrently available on the distribution
of salmonids immediately adjacent to the Alaskary\8aawall or on recreational or
commercial fishing for these species at or neaSemvall.

Chinook Salmon

Despite the highly urbanized nature of the AlaskRatay Seawall nearshore
environment, juvenile Chinook salmon can be foundigh densities at intermediate
depths from spring to fall, though they can occearyround (Brennaret al 2004;
Shannon & Taylor 2005; Fresh 2006). Peak use imalty observed in June, but
there is significant year-to-year variability (Shan & Taylor 2005). Chinook
salmon migrate from their natal streams during taraporal peaks; in early summer
for northern runs and in late summer for southemmsr(Shannon & Taylor 2005).
Their affinity for the nearshore is due primaritythe presence of structure and cover
from predators (NMFS 2005) and its proximity to teerestrial environment where
terrestrial insects are available for prey (Brenmdral. 2004; Toft & Cordell 2006).
In addition, the nearshore environment providesnmgt conditions necessary for
plankton and other marine invertebrates to thriwgher enhancing the prey base in
these areas (NMFS 2005). The diet of juvenile Colkngalmon varies seasonally and
geographically, with insects being the dominanygeurce one year in one location
while planktonic organisms are the dominant preyrs® another year in another
location (Duffy,et al. 2005). Juvenile Chinook salmon tend to prefey jitesms such
as bark lice (psocoptera), aphids (aphididae), esddchironomidae), ants
(formicidae), and various species of zooplanktome(®an,et al. 2004). Once
juvenile Chinook salmon begin their migration aweym the nearshore, they seem
to move long distances across deep open wateh&r nearshore habitats to mature
(Brennanet al 2004). This tendency for Chinook salmon to ren@aid feed in the
nearshore environment make them susceptible tonadating toxins through
biomagnification (from eating prey with high toXewvels) PSP 2005).

Adult Chinook salmon occur near the Seawall betweeid-June and early
November (peaking in August) as they return to gpamv the Duwamish River
(Brennan, et al 2004; Duffy, et al 2005; Fresh 2006). Though their route of
migration is not fully understood, it is thoughtutd move across the open waters of
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Puget Sound to the nearshore environments of ElBay (Brennangt al 2004,

Duffy, et al 2005; Fresh 2006) where they remain briefly befirey migrate up
their natal stream. The population of Chinook sainfound in Elliott Bay is
composed of a combination of native and hatcheogkst that originated in the
Duwamish or other nearby river systems (Shannoragadr 2005).

Chum Salmon

Juvenile chum salmon are generally abundant imézeshore waters of Elliott Bay
(Brennan,et al 2004; Fresh 2006), especially in the shallowaagfwaters around
Pier 70 (Feist 1991; Toft & Cordell 2006). Peak rdlance for juvenile chum salmon
is in April but the high numbers tend to quicklpéa down towards the end of May
(Brennan & Higgins 2004; Toft & Cordell 2006). Afteeaving their natal streams,
chum salmon reside in the nearshore environmené fisw months with the exact
duration and migration time varying across yeas lagtween regions (Duffyt al
2005). Compared to other salmonids, juvenile chaimasn tend to be the smallest in
size when they enter the nearshore environmentfyPet al. 2005). They quickly
develop; however, as they shift to a more variedrsteore diet incorporating
epibenthic and insect prey such as bark lice (gsteca), ants (formicidae), aphids
(aphididae), and midges (chironomidae) (King CouBiyR 2000; Brennan &
Higgins 2004; Duffy, et al 2005). Little information is available on the
demographics of adult chum salmon near the Ala¥ap Seawall or in Elliott Bay.
Adult chum salmon tend to arrive in Elliott Bay anal July and migrate up the
Duwamish River or other rivers around August (F&£891).

Pink Salmon

Pink salmon in Puget Sound generally exhibit an-ypelr spawning presence
(Wydoski & Whitney 2003). Juvenile pink salmon #ne second smallest salmonids
found in the nearshore environment, also due tapidrexodus from their natal
streams after redd emergence (Duf@y, al 2005). Because of their small size,
juvenile pink salmon tend to be particularly depmamdon marine nearshore food
sources such as small copepods (King County DNRD20Quffy, et al. 2005).
Juvenile pink salmon often congregate in high dmssialong stretches of beach
towards the northern portion of Elliott Bay, fronyhle Edwards Park to Discovery
Park (Brennan & Higgins 2004). Their abundance peakApril but their numbers
drop dramatically after May (Brennan & Higgins 200&imilar to chum salmon,
little information is available on the demographmsadult pink salmon near the
Alaskan Way Seawall or in Elliott Bay. No informai on temporal patterns of adult
pink salmon in Elliott Bay is available.

Sockeye Salmon

Juvenile sockeye salmon rear in freshwater lakesh ss Lake Washington (Fresh
2006) which are not directly connected to ElliotyB The time they spend in their
natal lakes lasts between one and three yearssafallowed by migration to the
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ocean (WDFW 2006). Juvenile sockeye salmon tendetdound in the nearshore
from the months of June and July (Brennan & Higg®94) with no peak in
numbers being described. Little additional infonmat is available on the
demographics of adult sockeye salmon near the Atasday Seawall or in Elliott
Bay though it seems that they are present in tha &om April through October
(Tetra Tech 2008b).

Coho Salmon

Of all the salmon species, coho have the shortgsitidn and lowest abundances in
the nearshore environment of Elliott Bay. Peak dbuaces tend to occur in May but
small numbers of juveniles are still observed ie tiearshore well into October
(Brennan & Higgins 2004). Coho have a very reglifarhistory with little variation

in timing across years and among regions (Dudfyal 2005). Juvenile coho rear for
at least one year in streams before they move tinenavaters (Fresh 2006). Recent
smolts tend to congregate in the greatest condamisain the shallow waters of the
nearshore (Toft & Cordell 2006). Favorite prey itefor juvenile coho salmon are
crustaceans such &umella vulgarisand Lamprops quadriplicata King County
DNR 2000). Coho, generally a year older than offa#monids in the nearshore, are
often the largest juvenile salmonids found in thedg area (King County DNR
2000). Little information is available on the demaghics of adult coho salmon near
the Alaskan Way Seawall or in Elliott Bay thougheyhseem to be present in the
study area during the late summer from August tiinoBeptember prior to migrating
into their natal streams (Tetra Tech 2008b).

Steelhead Trout

Steelhead trout tend to occur within the nearsistudy area in very low densities
(Brennan & Higgins 2004; Toft & Cordell 2006; Tetfa&ch 2008b). Even though
most juvenile steelhead reside in freshwater fge&rs before migrating to marine
habitats, multiple age classes have been knownet@resent in the nearshore
environment (Brennan & Higgins 2004; Tetra Tech&§)0 The migration pattern of

steelhead in Puget Sound is not well understoodyeker, once in the marine
environment, it is believed that steelhead smottsemuickly offshore to open water
(Hartt & Dell 1986). Adult steelhead occur in Pu@stund for summer and winter
runs and may be present in the nearshore durininaf the year, though their
local demographics have not been studied fully {BofCordell 2006). Evidence

suggests, however, that steelhead congregate oetiresn Elliott Bay and migrate

up the Duwamish River in mid December (Tetra Te@d8b)

Bull Trout & Dolly Varden

Bull trout and Dolly Varden are very closely rethtand once were considered the
same species. These species exhibit differencesize, body characteristics,
coloration, and behavior across their range. Eveugh bull trout are mainly an
inland species while Dolly Varden are more commoncoastal areas, both are
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present in Elliott Bay and exhibit seemingly similife histories and therefore, will
be discussed together (USFWS 1997 and 1998; B&@E 2JSFWS 2003).

Anadromous populations of these species exhiljieatsum of behaviors from being
non-migratory (resident) to anadromous, to those $kvitch life histories from year
to year (Goetzet al. 2004). Juveniles in Puget Sound typically migrétem
freshwater natal areas throughout late winter spiang. They forage in estuarine and
marine nearshore environments, feeding primarilgmelt, herring, small salmonids,
perch, sand lance, and invertebrates (Gaettal. 2004). They then re-enter fresh
water in late spring through summer to feed, seehkperature refuge, or to spawn,
returning to the sea the following spring (Goett,al. 2004). Individuals may
alternate this behavior from year to year withat heing fully manifested in younger
fish. It is important to note, however, that evedmugh these species may
occasionally use the study area for foraging orratign, no specific data is available
in the study area.

The few accounts of these species in the areadacn observation of a single bull
trout in the vicinity of Pier 90/91 along the Sémativaterfront (Goetzet al. 2004),
reports of bull trout migrating into Elliott Baydm rivers to the north and the south
of the bay, (Goetzet al. 2004; Berge & Mavros 2001) and some individudls o
possibly either species being present in the Dusfamiver estuary.

Coastal Sea-Run Cutthroat Trout

Cutthroat trout have been known to use the neagshond deep waters of Central
Puget Sound (Brennan & Higgins 2004). Of theseviddals, those found in the
nearshore have been noted to belong to multiple gleases (Brennan & Higgins
2004). Smolts generally migrate to estuaries frgonlAhrough June and may remain
in marine and estuarine waters for several momtslts typically return to streams
from October through January and spawn in lateexi(Wydoski & Whitney 2003).

Table 2.6-1 Salmonid Seasonal Timing in the Elliott Bay Nearshore
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Birds

Many bird species use the Alaskan Way Seawall saréya throughout the year.
These species include a diverse mix of waders,ebivols, waterfowl, seabirds,
passerines, and raptors. Only a few of these speeie be found on the waterfront
and only urban birds, such as pigeons and houseog@anest in the area (COS
2006). In this section, birds will be categorizedbaing either water birds (waterfowl
or seabirds) or terrestrial/shoreline birds (ramtevaders, shorebirds, or passerines).
This designation is based on where these specgsyprcally seen when in the
project area.

Waterbirds

Waterbird species composition and density variedelyi by season around the
Alaskan Way Seawall. A few species, however, cafobed around the nearshore
year round with some of the most common being hegrgull (Larus argentatuls
California gull (arus californicuy, and ring-billed gull l(arus delawarens)s
(Eissinger 2007; Tetra Tech 2008a). Examples oérotommon species that can be
found in the study area most of the year are dectdsted cormorant
(Phalacrocorax aurituy pigeon guillemot Cepphus columbBacommon goldeneye
(Bucephala clangulg surf scoter Nelanitta perspicillat}, common merganser
(Mergus mergansgr and western grebé\échmophorus occidentglisAll of these
species are more common north of Piers 62/63 thoogih are occasionally seen
around the southern half of the Seawall (Tetra T28a).

Winter at Elliott Bay typically hosts the highestimbers of waterbirds with total
densities often ranging from 125 to 250 individyadés square mile (Nysewandet,

al. 2005; Tetra Tech 2008a). These high densitieataibuted to the large influx of
migrant species that seek shelter and feedingdtabithe mostly protected waters of
Elliott Bay, particularly south of Pier 86 (Tetr&dh 2008a). Some species regularly
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seen in the study area during the winter seasorreatenecked grebePodiceps
grisegeny, lesser scaupAfthya affiniy, American wigeon Anas americang

hooded mergansekyphodytes cucullatysglaucus gullllarus hyperboreys pigeon

guillemot (Cepphus columBa common murre Yria aalge), rhinoceros auklet
(Cerorhinca monocerajaand Canada goosBranta canadens)s

The summer season attracts few birds beyond thaseate resident in the area year
round. Of these birds, most have the ability ta ckxse to areas frequently disturbed
and heavily altered by human activities. Total leshsities during this season range
from 45 to 125 individuals per square mile with tighest densities being found off

shore (Nysewandeet al 2005).

Terrestrial/Shoreline Birds

Introduced species are the most prevalent teraésind/or shoreline birds in the
study area with house sparrowagser domesticys European starlingSturnus
vulgaris), and rock pigeon Golumba livig being ubiquitous around the entire
Seawall and north into Myrtle Edwards Park (TeteciT 2008a). American crow
(Corvus brachyrhynchds Northwestern crow Gorax caurinuy and Brewer's
blackbird Euphagus cyanocephaluare also common around the area but in lower
densities. Belted kingfishelCeryle alcyoi are usually heard calling around Piers
62/63 and great blue heroArflea herodiasoften hunt at the water line along shore
(Eissinger 2007; Tetra Tech 2008a and 2008b). Btagped chickadeeParus
atricapillus) are native to the area and commonly nest in tharmental trees planted
along Alaskan Way and in Myrtle Edwards Park (WSD@0d04; WDFW 2007;
Tetra Tech 2008a). Similarly, purple martlPr¢gne subisand violet-green swallow
(Tachycineta thalassinaalso nest in the area, though they mostly relyadificial
nest structures or cavities in buildings (WDFW 200&tra Tech 2008a).

Four raptor species are seen periodically in theystarea; bald eaglddéliacetus
leucocephalus peregrine falconHalco peregrinul osprey Pandion haliaetus and
red-tailed hawk Buteo jamaicens)s (WDFW 2007; Tetra Tech 2008a). The
infrequency of sightings is attributed to thesecgg® only using the study area part
time as foraging habitat. Although both bald eagid osprey nest south of the study
area along the Duwamish River (WSDOT 2004; Bucha?@®6; USFWS 2007),
these species only use the nearshore and offshatersaof the study area to hunt
(WSDOT 2004; WDFW 2007; Tetra Tech 2008a). Simylaperegrine falcon are
commonly seen hunting in the airspace around tysarea, however, they tend to
nest inland on various tall structures in downtd®@attle such as high-rise buildings
and towers (WDFW 2007; FRG 2008). Up to two pairgperegrine falcons have
been documented to nest in the Seattle area darsiggle breeding season (FRG
2008, WDFW 2007). Red-tailed hawk are the mostipfient raptor in the study area
(USFWS 2007); a trend most likely due to their nesrdmore open, less frequently
disturbed terrestrial habitat for hunting. Simitar the peregrine falcon, red-tailed
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hawk has been documented nesting on various manstageures in the urbanized
areas around Elliott Bay (WDFW 2007).

Mammals

Various mammal species are found or are potentialind in the sparse vegetation
and highly urbanized habitat of the terrestrialisonment along the Seawall or in the
nearshore and offshore waters of Elliott Bay. Thajamity of terrestrial mammals

commonly found in the study area are non-nativecdntrast, all marine mammals
that are found in Elliott Bay are native, but arséquent in their occurrence.

Marine Mammals

The marine mammal species addressed in this seciotude all marine mammals
that permanently or seasonally occur within thegtarea. This section will focus on
those species that may overlap with the nearshatersvof Elliott Bay and therefore
have the potential to be affected by constructiivities at the Seawall. Species that
are found in the study area include orc@rcfnus orcg, Dall's porpoise
(Phocoenoides da)li and gray whaleHschrichtius robustyswhich are seen offshore
in Elliott Bay. Harbor seal Rhoca vituling and California sea lionZalophus
californicug are more common and occur in the nearshore areamolus piers near
the Seawall (Gretchen 1986; Osboreieal 1988).

It should be noted that various marine mammals tisat the waters of Elliott Bay
have been shown to have elevated levels of varmilsropogenic toxins in their
systems (NOAA 1993; Rosst al 1998; USEPA 1999; Cullonet al 2001,
Lambourn.et al 2001; NOAA 2007). The high levels of persistergamic pollutants
such as PCBs (polychlorinated biphenyls), DDT (diotrdiphenyl-trichloroethane),
and PBDE (polybrominated diphenyl ethers) that ipeia the study area are most
likely the cause of unusual physical problems sgeithese mammals; such as
compromised immune and reproductive systems thamh déads to reduced fecundity
and increased mortality rates (NOAA 1993; Regsal 1998; USEPA 1999; Cullon,
et al. 2001; Lambourret al. 2001; NOAA 2007).

Orca

Two populations of orcas have been documented énwhters of Elliott Bay;
southern resident orcas and transient orcas (KB@86¥). Southern resident orcas,
while in the study area, feed primarily on salmard aother fish species while
transient orcas hunt marine mammals such as hadats and bottom fish (Osborne,
et al. 1988; Kriete 2007). As a community, southerndest orcas are composed of
three pods, numbering between 90 and 100 whaldsotilg reside in the inland
waters of Puget Sound, the Strait of Juan de Fndatle Strait of Georgia (CWR
2008). These orcas are often found in central P8geind during the summer and
early fall, but commonly travel through Elliott Baghile they follow migrating chum
and Chinook salmon (Osborret, al 1988; Osborne 1999; Kriete 2007). During late
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autumn, winter, and early spring, the ranges andements of southern resident
orcas are not well understood. This population éxgeerienced a marked decline in
size triggering a recent listing under the Endaed&pecies Act (NOAA 2008). It is
thought that this decline has been caused by a icatitn of natural factors,
including El Niflo and La Nifia ocean temperaturettiations, and human pressures
that have led to reductions in prey resourcesuiiance from vessel traffic, and
increasing toxin levels in their environment (Ost®met al 1988).

Transient orcas in Puget Sound have somewhat uofablé movements that appear
to be coupled to the location of their preferredypspecies; harbor seals and bottom
fish (Osbornegt al. 1988; Kriete 2007). These orcas have been knowappzar
almost anywhere in Puget Sound including shallowaes and dead-end bays,
almost anytime of the year (Osboree,al. 1988; Kriete 2007). Most transient orcas
along the Puget Sound shoreline are recorded dtineagsummer and early fall; a
time period that coincides with seal pupping (Osbkat al 1988; Kriete 2007).
Because of infrequent observations of these otbasdistribution of this group is
poorly understood and therefore, little is knowouattits use of the study area.

Despite the relative frequency of orca sightingsthe nearshore and offshore
environments of Puget Sound, orcas have not beemntinted using the nearshore
waters of Elliott Bay. It is therefore unknown if bow frequently they may utilize
the waters around the Alaskan Way Seawall.

Dall’s Porpoise

Dall's porpoises are common in the offshore watdr&lliott Bay throughout the
year. This species tends to feed on fish, krild aquid that are found in the area
(Osbornegt al 1988). Little else is known about where this $g&occurs in Elliott
Bay.

Gray Whale

Gray whales have been observed in Elliott Bay & affshore waters of the study
area (Glover 1999). One gray whale sighted in Amfl 1999 was observed
swimming near the Colman Dock ferry terminal and/mave been circling the inner
and outer bay and around Vashon Island for oveoatim(Glover 1999). Most of
these sightings occurred between March and Mayndwind immediately following
their northward migration with some whales possildyng the greater Puget Sound
area as a summering ground (NOAA 1993; Osboeheal. 1988). In general, gray
whales rarely move through the offshore waters IbbtE Bay and as a result, no
further information exists on this species in thalg area

Harbor Seal

Harbor seals are the only pinniped found in theewgabf Washington State year
round and are the only seal that breeds in the (&ess,et al. 1998, USEPA 1999,
Jeffries,et al. 2000). Harbor seals prefer to haul out on protebeaches, spits, bars,
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rocks, and log rafts in the area to bask and sl€apugh haul-out sites have been
documented on the shores surrounding Elliott Bajuiling near Pier 86 (Osborne,
et al. 1988), none are present immediately along the &kkawarbor seals are
opportunistic feeders, primarily consuming bottomwetling and schooling prey
(Osborneet al 1988). Common prey species include herring, fitarnand perch.
They will also consume octopus, squid, and shridpharbor seal's diet varies
seasonally and regionally and often is subjecotall prey availability (Rosst al.
1998; USEPA 1999; Jeffriest al. 2000; TGBPSWG 2002). Harbor seals are often
seen in the study area; however, little informai®available on their demographics
in the area.

California Sea Lion

Male California sea lions migrate to central Pugetind and Elliott Bay in the fall
and remain until the late spring after which magum to breed in California and
Mexico (Osbornegt al 1988; Jeffrieset al 2000). The main haul-out and rafting
area near the Seawall is located near Pier 86rigkefét al. 2000). California sea
lions primarily feed on hake and herring, althosgime also prey upon salmon and
steelhead that are confined to small areas sutheaBallard locks (Everittet al
1981; Gretchen 1986; Osborm,al 1988).

Terrestrial Mammals

Very few species of terrestrial mammals are presethiin the study area. Species
that occur include non-native species such asltuk bat Rattus rattuy Norway rat
(Rattus norvegicys house mouseMus musculys and eastern gray squirr@diurus
carolinensi3. Rats and mice may occur in buildings or in vatgd areas under the
Alaskan Way Viaduct or in Myrtle Edwards Park ahd Olympic Sculpture Park to
the north of the study area. Eastern gray squiasdsmost likely to be in or near
parks, where there are trees available for covet f@od (Tetra Tech 2008a).
Domesticated animals such as dogs and cats mayalpoesent as feral or human
companion animals. Native species that may occaliyobe present in the study area
are include opossunD{delphis virginiang, raccoon Procyon loto}, and coyote
(Canis latran3. These species most likely frequent nearby parks.

Several native bat species occasionally roost iidibgs or other structures and
forage in the study area. WSDOT (2004) identifiégght species of bats that may
occur in the project area. Of these, Townsend'sebiggd batFlecotus townsendiis

a candidate for listing in Washington State (WDFV00?2). Regular large
concentrations of bats in the gerdyotis (four have been identified as potentially
occurring in the study area) and big brown ladtésicus fuscQgWSDOT 2004) are
also considered species of interest by the WDFV@g2Qt should be noted that the
PHS database does not contain records of any sé thgecies within the study area
(WDFW 2007).
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2.6.4. Fishing

In order to quantify sport fishing patterns in thiga, a concerted effort was made to
survey the anglers who fish from the many strugt@ssociated with the Alaska Way
Seawall. Despite this effort, anglers proved todre and few actual interviews could
be conducted. This outcome occurred due to thesahty of fishing in this area and
the timing of the survey period. The few interviesmnpleted, however, did provide
insight into how sport anglers utilize the studyar See Appendix D for more
information on the interviews.

Fishing in the study area is a favored activity fmany Seattle area residents. While
most fishers prefer to fish from boats, a signiiicaumber fish off of the various
piers along the Seawall and from the shores of yEdwards Park (Tetra Tech
2008b). The favored fishing spot is north of thewgall at Pier 82 (Elliott Bay Park
Fishing Pier). This popular spot is the most cdesity used and has been known to
attract over 50 people per-evening during peak huisaverages between 2 and 10
fishermen per evening during the remainder of tishiig season. The relative
popularity of Pier 82 is due to the widely heldiantthat compared to surrounding
areas; its waters attract more fish species indnigknsities with individuals being of
larger size. Piers 62/63 are also relatively papwldgh sport anglers although on
average, they are used less frequently than PiéFéifa Tech 2008b).

Fishing occurs year-round in the study area forciggesuch as shiner perch, pile
perch, and Pacific herring; however, most fishimguws from late summer through
to late winter when most of the fisheries are ofquid fishing has become one of
the most popular fisheries in the study area ditgevening crowds to well lit piers
from October through to the end of January. Théouarsalmonid runs that move
through the study area also have very popular fisbeCoho fishing occurs in the
late summer, blackmouth Chinook occurs in the wjraad chum, silver, sockeye,
and Chinook all occur from April through to Octobdihe two trout species that
occur in the study area, bull trout and steelheadtt are apparently rare and not
often targeted by fisherman (Tetra Tech 2008b)eOs#pecies that are fished for in
the study area include ling cod and rock fish fidiay through June and crustaceans
such as red and Dungeness crab from July througte®éer (Tetra Tech 2008b).
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2.7. Threatened and Endangered Species

2.7.1. Overview

Nineteen listed, proposed, candidate, or speciepwtern, as listed by the state of
Washington (WDFW 2007) or U.S. Fish and Wildlifer8ee (USFWS 2007), are
known to or potentially occur in the Alaskan Waya®all project are (Table 2.7-1).
For each species, existing conditions includinguradt history, preferred habitat,
listing status, and likelihood of occurrence in gedy area are discussed below.

Table 2.7-1. List Of Endangered, Threatened, Candidate Species, and Species of

Concern
Likelihood of
Status Listing Date Occurrence
Federal/ (Citation in the Action

Scientific Name Common Name  Preferred Habitat State Page) Area
Endangered
Species
Dermochelys Leatherback A pelagic turtle, that forages in E/E June 02, 1970 U
coriacea turtle coastal waters. They are the (35 FR 8491

most wide ranging sea turtle 8498)

species. Adults can tolerate a

wide range of water

temperatures, and have been

sighted along the entire coast of

the US. Feeding leatherbacks

are occasionally sighted in the

Strait of Juan de Fuca.
Orcinus orca Southern They reside in inland waters of E/E November 18, C

resident killer WA and southern BC from early 2005 (70 FR
whale spring until late fall. Early autumn 69903)

they move into Puget Sound to

feed on Chinook and chum

salmon.
Megaptera Humpback Humpback habitat is usually in E/E June 02, 1970 U
novaeangliae whale offshore waters; continental shelf (35 FR 8491)

and seaward; and only

occasionally wander into coastal

bays. They regularly migrate

through the Strait of Juan de

Fuca.
Eumetopias jubatus ~ Steller sea lion Forage mostly near shore and ET November 26, C

over the continental shelf for 1990 (55 FR

various fish species. Frequents 49204)

rocky shores where they often
haul out and the coastal waters
along them. They often winter in
protected bays and occasionally
swim up rivers. They occur in
Puget Sound.
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Table 2.7-1. List Of Endangered, Threatened, Candidate Species, and Species of

Concern
Likelihood of
Status Listing Date Occurrence
Federal/ (Citation in the Action
Scientific Name Common Name  Preferred Habitat State Page) Area
Threatened
Species
Howellia aquatilis Water howellia Aquatic environment with dry T/ July 14,1994 u
autumns and wet springs with (59 FR 35860
fertile, highly organic soils that 35864)
typically flood from snowmelts
and spring rains and dry out
during the growing season.
Oncorhynchus Chinook salmon  Adults reside in open ocean until T/C June 28, 2005 C
tshawytscha (Puget Sound) they migrate through nearshore (70 FR 37160)
waters of Puget Sound to their
natal stream to spawn. Fry reside
in estuaries and their associated
wetlands prior to their departure
to the open ocean.
Oncorhynchus Steelhead trout  Reside in marine and estuarine T/ May, 112007 C
mykiss (Puget Sound) waters of Puget Sound until (72 FR 26722)
ready to ascend natal streams to
spawn. May spawn multiple
times.
Salvelinus Bull trout & They require especially clean, T/C November 01, C
confluentus & S. Dolly Varden cold water from headwater lakes & 1999 (64 FR
malma and streams that drain high 58909)
mountainous areas. The P/-- &
anadromous form moves from
spawning and rearing habitats to January 09,
foraging and overwintering 2001 (66 FR
habitats in nearshore and open 1628)
ocean.
Chelonia mydas Green turtle Found in convergence zones in TT July 28,1978 u
the open ocean and benthic (43 FR 32800
feeding grounds in coastal areas. 32811)
Small individuals reside in the
offshore where they feed near
the surface, large turtles travel to
nearshore benthic habitats to
feed. They have been seen
north; up to southern Alaska but
most commonly occur south of
San Diego.
Caretta carefta Loggerhead They occupy the oceanic zone TT July 28, 1978 U
turtle and the neritic zone but reside (43 FR 32800
close to the water surface. They 32811)

have been reported as far north
as Alaska. Occasional sightings
off the coast of WA but most
northern records are of juveniles
off the coast of California.
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Table 2.7-1. List Of Endangered, Threatened, Candidate Species, and Species of

Concern
Likelihood of
Status Listing Date Occurrence
Federal/ (Citation in the Action
Scientific Name Common Name  Preferred Habitat State Page) Area
Lepidochelys Olive ridley Mainly a pelagic turtle but has T/- July 28, 1978 U
olivacea turtle been known to inhabit coastal (43 FR 32800
areas, including bays and 32811)
estuaries. They occur from
Southern California to Northern
Chile; rarely seen north.
Charadrius Western snowy  Occurs along the west coast. TIE March 05, u
alexandrinus plover Preferred habitats include sandy 1993 (58 FR
nivosus coastal beaches and shallow 12864 12874)
alkaline lakes. Occasionally
seen in Puget Sound region.
Brachyramphus Marbled Spends majority of time at sea in TT October 01, U
marmoratus murrelet small groups or pairs; on calm, 1992 (57 FR
protected coastal waters just 45328)
beyond breakers in Puget
Sound. They forage in nearshore
waters to depths of 160 feet.
Nests in old growth coastal
conifer forests.
Species of
Concern
Acipenser Green sturgeon  Found in both freshwater and CM na (na) P
medirostris saltwater; spawn in deep pools in
large, turbulent, river mainstems
with cold, clean water and rocky
substrates. Adults reside in bays
and estuaries. Sometimes
recovered in Puget Sound as
incidental harvest.
Lampetra ayresi River lamprey Adults are anadromous, feeding CIC na (na) C
in estuaries and at sea and
spawning over gravel riffles in
clear freshwater streams.
Oncorhynchus Coho salmon Adults reside in open ocean until Cl- na (na) C
kisutch (Puget Sound) they migrate through nearshore
waters to their natal stream to
spawn.
Sitta carolinensis Slender-billed Common and widespread, CIC na (na) u
aculeata white-breasted inhabits mixed deciduous and
nuthatch coniferous forests; prefer the
presence of oak trees.
Corynorhinus Pacific They rely heavily on caves and CIC na (na) U
townsendii Townsend's big-  mines for roost sites and are very
townsendii eared bat sensitive to disturbances. They

tend to not use bat houses but
often are found roosting in old
buildings or in other manmade
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Table 2.7-1. List Of Endangered, Threatened, Candidate Species, and Species of
Concern

Likelihood of
Status Listing Date Occurrence
Federal/ (Citation in the Action
Scientific Name Common Name  Preferred Habitat State Page) Area

structures. Ten of twelve
maternity roosts known in WA
are in the western part of the
state.

Species of
Concern (WA)

Lampetra tridentata  Pacific lamprey ~ Anadromous. Adults spawn in -M na (na) C
runs and riffles in shallow
depressions, on rock, sand, or
gravel of clear streams. In open
marine waters, they reside at
depths around 600 to 3,000 ft.

Delisted Species

April 26, 2000 c
(65 FR 24420
24422

Oncorhynchus Coastal Prefer small, low gradient coastal -/~
clarki clarki cutthroat trout streams and estuarine habitats

with cool water with an

abundance of instream cover.

Adults winter in streams, pools,

and open ocean migrating back

to their natal streams to spawn.

Taxonomic revision and delisting

based on improved

understanding.

Haliaeetus Bald eagle Timber with large trees near DIC July 09, 2007 C
leucocephalus marine water, lake or river shore. (72 FR 37345

Large trees along shorelines are 37372)

important perch sites for

foraging. Regularly seen around

Puget Sound.

Falco peregrinus Peregrine falcon  Preferred habitats include tundra, D/S October 13, C
savannas, coasts, mountains, 2006 (71 FR
and tall buildings. Preys mainly 60563)
on birds but also on small
mammals and reptiles.

Sources: Steiger & Calambokidis 1986, Adams et al. 2002, Tsao et. al 2005, USFWS-TESS 2007, WDFW 2007, Kriete 2007, Tetra  Tech,
Inc. 2007, 2008a, Tetra Tech, Inc. 2008b
Note: No federally or state protected invertebrate, amphibian, or reptile species potentially occurs in the study area.

Federal Status: State Status: Likelihood of Occurrence in the Action Area:
C = Species of Concern C = Species of Concern U = Unlikely
D = Delisted Taxon E = Endangered P = Potential
E = Endangered S = Sensitive C = Confirmed
P = Proposed Species M = Monitor na = No information Available
T = Threatened T = Threatened
-- = No Listing -- = No Listing
2.7-4
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2.7.2. Study Area

The Alaskan Way Seawall region of interest is cosegbof approximately 8 square
miles of Elliott Bay stretching from Denny Way imet north, down to S. Main Street
to the south and westward to include Elliott Bayittentirety (see Figure 2.6-1).
Elliott Bay is regarded as one of the most heauilyanized and polluted areas in
Puget Sound. The majority of terrestrial, nearsharel offshore environments that
existed naturally in the area either are no lorgesent or are compromised. Many
species have been affected by extensive developmeloding those that are now
federally or state listed (USFWS 2007), or WaslongDepartment of Fish and
Wildlife Priority species (WDFW 2007). Recently, vilever, some terrestrial and
marine environments north of the Seawall have hgetially restored to a natural
state in an effort to increase wildlife habitatle area (see King County DNR 2003,
POS 2005).

2.7.3. Methodology

This section presents information on the threateamed endangered marine and
terrestrial species that may reside in the Alaskéay Seawall study area.
Information presented for each species consistqaitiral history, distribution
information, likelihood of occurrence, and othertpeent issues. Information was
collected from the most current sources to dateh sas the WSDOT Biological
Assessment SR 99: Alaskan Way Viaduct & Seawall ReplacemenjeBtr(2006a),
USFWS —Threatened and Endangered Species Sy&ei7); WDFW —Species of
Concern (2007), and recent field observations (Tetra Tebit. 2008a) and
interviews with people involved in various fishexi@ etra Tech, Inc. 2008b). Recent
findings have suggested that construction actwit@an affect species in the
surrounding areas such as terrestrial habitatspage, and both nearshore and
offshore habitats (Feist 1991; Stotz & Colby 208kdwell, et al. 2003; WSDOT
2006a). Only the species that are likely to be gmes the study area are discussed
in more detail below.

2.7.4. Species and Habitat

Endangered Species

Leatherback Turtle

Status: The leatherback turtle was listed as endangeredruhe ESA in 1970 (35
FR 8495). There is no proposed or designated @ritiabitat in the study area.

Biology: The leatherback is the largest living reptile ie thorld. Mature adults can
be over 80 inches in length and weigh over 2000ngdsu They have a ridged
carapace and relatively large flippers that allbent to make long distance foraging
migrations common to this species. Their pointedditdike cusps, sharp edged jaws,
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and backward-pointing spines in their mouth anddheare adapted for a diet of soft-
bodied pelagic prey, such as jellyfish and salgsatherbacks are commonly known
as pelagic animals, but also forage in coastalnwaténey are long distance migrants,
often journeying thousands of miles between thesting sites in the tropics and
wintering areas in the temperate Pacific and Ataoteans. After nesting, female
leatherbacks migrate from tropical waters to meragerate latitudes, which support
high densities of jellyfish prey in the summer (N®2008a).

The population of leatherback turtles in the Pacifas declined 97% since 1982
making their conservation critical. They are veayerin Puget Sound and have not
been documented in Elliott Bay. This species isnadly uncommon in the region
and is not known to occur in the study area.

Southern Resident Orca

Status: The Southern resident killer whale (orca) was tisie endangered under the
ESA on November 18, 2005 (70 FR 69903). Criticabits, designated on
November 29, 2006 (71 FR 69054), occurs in theysauda.

Biology: The southern resident orca community is compostdhree pods,
numbering a total of 90 to 100 whales that onlydesn the inland waters of Puget
Sound, Juan de Fuca Strait and the Strait of Ga&ofGWR 2008). The pods
aggregate temporarily throughout the year, and eften seen traveling and
socializing together (Baird 2000; Foret, al 2000; Osborneet al. 1988; Osborne
1999; Kriete 2007; CWR 2008). Breeding must alde tplace during these social
encounters, though it has never reliably been gbden the wild. Southern resident
orcas feed primarily on salmon and other fish sgseend are often found around
Elliott Bay during the summer and early fall purggimigrating chum and Chinook
salmon (Osborneet al. 1988; Osborne 1999; Kriete 2007). During lateusnrt,
winter, and early spring, the ranges and movenmafrgsuthern resident orcas are not
well understood. This community has experienced aaked decline triggering a
recent listing under the Endangered Species ActANQO08Db). It is thought that
this decline has been caused by a combination tofralafactors, including climate
cycles and human pressures that have led to redsdti prey resources, disturbance
from vessel traffic, and increased toxin levelghair environment (Osbornet al
1988).

Humpback Whale

Status. The humpback whale was listed as endangered uhdeE$A on June 2,
1970 (35 FR 8491). There is no proposed or desgnetitical habitat in the study
area.

Biology: There appears to be a distinct stock of humpbaatles present in the
California/Oregon/Washington-Mexico area. This kt@é around 800 individuals
winters off the coast of Mexico and migrates nadhsummer grounds between
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central California and southeastern Alaska (Darl8agJurasz 1983; Darling &
McSweeney 1985).

Humpback whales inhabit waters over continentalveise along continental shelf
edges, and around oceanic islands (Balcomb & NécH@78; Whitehead 1987).
During the summer, they may be found closer to ehor areas such as coastal
embayments and channels (Brueggemetnal 1988). They feed on a variety of
species including fish, krill, mysids, pelagic anggds, shrimps, and copepods
(Frost & Lowry 1981). Humpback whales are known ambaleen whales to have
the widest variety of feeding behaviors, includiogoperative behavior between
individuals, both short- and long-term, and varigeshniques that concentrate or
disable prey.

Although seasonally common off the Washington coasimpback whales only
rarely enter Puget Sound. In recent years, thesdban an increase in the number of
sightings of humpback whales in the inland watelfs Washington State
(Calambokidis 1990; Falconet al 2005). In Puget Sound, there have been several
recent sightings, including reports in May and Jah2004 of a whale near Vashon
Island, a May 2005 report of a humpback in ceRradet Sound, and an individual in
central Puget Sound in September of 2004 (Falctred, 2005).

Steller Sea Lion

Status. The eastern population of the Steller sea lion kgssd as threatened under
the ESA on November 26, 1990 (55 FR 49204). Thaegered western population
(62 FR 24345) only occurs in western Alaska. Caltihabitat was designated on
August 27, 1993 (50 CFR 226.202) although noné @écurs in the study area.

Biology: Steller sea lions are usually seen at haul ous siteh as rocks or buoys,
which are thought to provide protection from predst severe climate or sea surface
conditions, and are close to prey resources. Theyroyear-round in Washington
waters but their numbers decrease during the sumrmaaths when many migrate to
Oregon and British Columbia rookeries to breed (NIMIR92).

Locally, around Elliott Bay, Steller sea lions amgly an infrequent visitor; with no
observations being made near the Alaskan Way Ska®ahilarly, breeding
rookeries and major haul-out sites have not beeardented in Puget Sound. Steller
sea lions are opportunistic predators, feeding gmilgnof a wide variety of fishes and
cephalopods. Pacific hake, Pacific herrirgjupea harengys Pacific sand lance
(Ammodytes hexaptepydPacific cod Gadus macrocephalysand various salmon
species @ncorhynchusspp.) compose the bulk of their diet (Geagh,al. 1999).
Steller sea lions have also been known to preyashdn seal, fur seal, ringed seal,
and possibly sea otter pups, but this would reptesely a supplemental component
to the diet.

The number of Steller sea lions in the westernksttaclined by 75% between 1976
and 1990. The extent of this decline led the Natiddarine Fisheries Service
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(NMFS) to list the Steller sea lion as threaterf@dughout its range in April 1990
(NMFS 1992). Many factors have contributed to tleeliche of the Steller sea lion.
Factors that cause direct mortality such as in¢aetake in fisheries, illegal and
legal shooting, predation or certain diseases rapacted the population. However,
factors that indirectly affect Steller sea lionsisas effects of climate change on fish
stocks, competition with humans for prey, as weltte effects of certain diseases or
contaminants may have taken the greatest toll @pdipulation.

Threatened Species

Chinook Salmon (Puget Sound)

Status: The Puget Sound stocks of Chinook salmon were originadited as
threatened under the ESA on March 24, 1999 andimeatl as threatened on June
28, 2005 (70 FR 37160). Critical habitat that osaarthe study area was designated
on September 2, 2005 (70 FR 52630).

Biology: Adult Chinook salmon are mostly found in offshaeean waters though
many can remain nearshore, close in proximity tirtihatal stream (PSP 2005).
Spawning occurs in various streams of Puget Soncidding the Green/Duwamish
River (Wydoski & Whitney 2003). Before completingetr migration to spawning
grounds, adult Chinook salmon congregate in highbars in Elliott Bay from June
to July, moving up the Duwamish River in early Aagwuvenile summer/fall run
Chinook typically rear in the river for several ntlos from January through July
before migrating to the ocean (Shannenh,al 2005; Fresh 2006). Out migration
occurs primarily during the months of April, Maynda June. Juvenile fall run
Chinook salmon exhibit longer residence times iases than do other anadromous
salmonids, where they feed heavily before starthwjr oceanic migration (Fresh
2006).

Steelhead Trout (Puget Sound)

Status: Puget Sound stocks of steelhead were listed astémed under the ESA on
May, 11 2007 (72 FR 26722). Critical habitat, whistcurs in the study area, is
slated to be designated in 2008.

Biology: Steelhead trout in the Green/Duwamish system &areagly winter-run
(native), with a very small summer run (hatchelyDFW 2002). Unlike many other
anadromous salmonids, steelhead trout spawn naltiples throughout their lives
beginning when they are in their fourth or fifthayeand extending to a maximum age
of around 11 years (PSP 2005). Generally, malesmait two years and females at
three. In Elliott Bay, adult steelhead trout likelge nearshore habitat to forage in
preparation for spawning though documented sittengsrare (Brennan & Higgins
2004; Shannon 2006; NOAA 2007b). Puget Sound stadllsmolts tend to migrate
to the ocean to feed and mature after spendingyeaes in fresh water in estuarine
areas near their natal stream (PSP 2005). In thiesses, young steelhead trout feed
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primarily on zooplankton while adults feed on adgquatnd terrestrial insects,
mollusks, crustaceans, fish eggs, minnows, andr aimall fishes (including other
trout) (Duffy, et al 2005).

Bull Trout & Dolly Varden

Status: Coastal/Puget Sound bull trout were listed as thresl under the ESA on
November 1, 1999 (64 FR 58909). Critical habitas wasignated on September 26,
2005 (70 FR 56212) and includes the study area.

Dolly Varden was proposed for listing as threatenader the ESA on January 9,
2001 (66 FR 1628). This is an unusual listing beeatiis based on the fact that to
most observers, Dolly Varden and bull trout areistidguishable. Accordingly,
Dolly Varden, which are common, are proposed f&tirig in an effort to reduce the
threat that Dolly Varden fishermen pose to bullutrcCritical habitat, which does
occur in the study area, would be proposed ortlyafspecies were to be listed.

Biology: Bull trout and Dolly Varden are very closely relhtand once were
considered the same species. These species exiiffitences in size, body
characteristics, coloration, and behavior across tAnge. Even though bull trout are
mainly an inland species while Dolly Varden are emocommon in coastal areas, both
are present in Elliott Bay and exhibit seeminglyitar life histories and therefore
will be discussed together (USFWS 2003).

Adults can live up to ten years, sexually maturafter four. Similar to steelhead
trout, they spawn multiple times throughout thiée;loften every year or every other
year after reaching maturity (USFWS 2003). Theydtém spawn in the fall after
water temperatures drop below 48° F, in unpolldigdams with a clean gravel and
cobble substrate, and gentle gradient. Juveniletegastrial and aquatic insects but
shift to preying on other fish as they grow largidults in Puget Sound typically
migrate from freshwater to estuarine and marineshegie environments between
late winter and spring to feed on smelt, herrimgak salmonids, perch, sand lance,
and invertebrates (USFWS 2003). Following this qubrithey re-enter fresh water
from late spring through summer to feed, seek teatpee refuge, and to spawn
(Goetz,et al. 2004). Though few confirmed sightings of eitheagllpp Varden or bull
trout have been documented in the study areaptiker salmonids, they are assumed
to use the nearshore waters of Elliott Bay for fieg@dnd maturing.

Green Turtle

Status: The green turtle was listed as threatened underE®A in 1978 (43 FR
32808). There is no proposed or designated critiabltat in the study area.

Biology: Green turtles are the largest of all the hardlstiesea turtles, but have a
comparatively small head. While hatchlings are fustches long, adults can grow to
more than 3 feet long and weigh 300-350 poundserfiisis estimate green turtles
reach sexual maturity anywhere between 20 and &@syat which time females
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begin returning to their natal beaches every 2as/é0 lay eggs. The nesting season
varies depending on location. In the southeaster@., females generally nest
between June and September, while peak nestingoacwune and July. Adult
green turtles are unigue among sea turtles in tthey are herbivorous, feeding
primarily on seagrasses and algae. This diet isghioto give them greenish colored
fat, from which they take their name (NOAA 2008a).

Green turtles use three habitat types; oceanichiesaffor nesting), convergence
zones in the open ocean, and benthic feeding geouncbastal areas. Adult females
migrate from foraging areas to mainland or islaegtimg beaches and may travel
hundreds or thousands of miles each way. Once ijl@gamove to nearshore benthic
habitats, adult green turtles become almost exalsiherbivores, feeding on sea
grasses and algae (NOAA 2008a). The green turtlglabally distributed and

generally found in tropical and subtropical watateng continental coasts and
islands between 30° North and 30° South. In théeeadNorth Pacific, green turtles
have been sighted from Baja California to south&laska, but most commonly
occur from San Diego south (NOAA 2008a). They arely seen in Puget Sound.

Loggerhead Turtle

Status: The loggerhead turtle was listed as threatenedruhé ESA in 1978 (43 FR
32808). There is no proposed or designated critighitat in the study area.

Biology: Loggerheads were named for their relatively langads, which support
powerful jaws and enable them to feed on hard-stigbirey, such as whelks and
conch. Mean carapace length of adults is approeina@6 inches and weight is
around 250 pounds. Loggerheads reach sexual nyaturdéiround 35 years of age.
Mating occurs in late March to early June and femdhy eggs between late April
and early September (NOAA 2008a).

In the eastern Pacific, loggerheads have beentegpas far north as Alaska, and as
far south as Chile. In the U.S., occasional sigfgtiare reported from the coasts of
Washington and Oregon, but most records are ohjlegoff the coast of California.
The west coast of Mexico, including the Baja Pemimsprovides critically important
developmental habitats for juvenile loggerheads ®hly known nesting areas for
loggerheads in the North Pacific are found in sertldapan (NOAA 2008a).

Olive Ridley Turtle

Status: The olive Ridley turtle was listed as threatenedar the ESA in 1978 (43
FR 32808). There is no proposed or designatedakitiabitat in the study area.

Biology: The olive Ridley is considered the most abundsaat turtle in the world,
with an estimated 800,000 nesting females annualtult turtles are relatively
small, weighing on average 100 pounds. The sizerarghology of the olive Ridley
varies from region to region. Olive Ridleys reaexwsal maturity around 15 years
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and nesting females vary in size between 22 and@tes, with the largest animals
being observed on the Pacific coast of Mexico.

The olive Ridley is mainly pelagic but has beenwnoto inhabit coastal areas,
including bays and estuaries. Olive Ridleys haveaamual migration from pelagic
foraging, to coastal breeding and nesting groubdsk to pelagic foraging. These
turtles are omnivorous, feeding on a wide varietyfamd items, including algae,
lobster, crabs, tunicates, mollusks, shrimp, astdl fi

Trans-Pacific ships have observed olive ridleysr 00 miles from shore. Two

satellite telemetry studies showed both males anthfes can migrate out to Pacific
waters deeper than 9800 feet. (Plotléhal. 1994). No records of olive Ridleys have
been documented in Puget Sound.

Marbled Murrelet

Status: The marbled murrelet in Washington State was liatethreatened under the
ESA on October 1, 1992 (57 FR 45328) as a federdligatened species in
California, Oregon, and Washington. A 5-year revigthis designation began on
April 21, 2003 (68 FR 19569). Critical habitat wdssignated on May 24, 1996 (61
FR 26255) and includes 11 units in Washington, udiclg 1.2 million acres of

Federal land, 421,500 acres of State Forest lamdl,22600 acres of private land
(USFWS 1997). On September 12, 2006, the USFWSopsmp to substantially

reduce the area of designated critical habitat KR153837). No critical habitat is
identified in the project area.

Biology: Marbled murrelets are small seabirds of the fariltidae that occur along

the north Pacific coast from the Aleutian Islandd aouthern Alaska south to central
California (USFWS 1997; COS 2004). Murrelets feadsmall fish and invertebrates
usually within 2 miles of shore in open but sometgteeltered marine waters, such
as bays or sounds where water depth is less th@Gnf&@8 (USFWS 1997). The

nesting period begins around the end of March amdirtues through mid-September
(Hamer and Nelson 1995). Nest sites are restritttestands of mature and old-
growth forest (Carter 1984). Because of the sgadfisuch stands, it is common for
murrelets to fly inland many miles to nest; over dfiles in Washington State

(Cooper et al. 2006, 2007). Marbled murrelets diyyto and from their nest sites

during crepuscular hours, spending their diurnalrbdoraging. The loss of old

growth forests is the main cause for the declinghif species. In addition, it is

believed that forest fragmentation forces nestserldo forest edges making them
vulnerable to predation by jays, crows, ravens, gmect horned owls. Other threats
to this species include fishing nets and oil spills

Marbled murrelets have not been documented in ¢élaeshore environment near the
Seawall, however, nests have been documented ity mn@as surrounding Elliott
Bay (COS 2006). The close proximity that these rsésts have to the study area
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makes it likely that marbled murrelets may occaaligireside in the waters of Elliott
Bay, though this has not been confirmed.

Species of Concern

Green Sturgeon (Northern DPS)

Status: Green sturgeon north of and including the Eel R{warthern DPS) does not
warrant listing under the ESA. The presence of sgawning populations in the
northern DPS and likely continued spawning in otherers reaffirms this
determination. Because of concerns over the unogrtand availability of data, the
northern DPS is designated as a species of concern.

Biology: Green sturgeon is a long-lived and slow-growirgh fthat has the most
marine-oriented tendencies of sturgeon speciesuddabales range from 4.5-6.5 feet
and do not mature until they are at least 15 yelaksMature females range from 5-7
feet and do not mature until they are at least dargy old. Maximum ages of adult
green sturgeon are likely to range from 60-70 yedosth American green sturgeon
have been shown to be genetically distinct fromlaimspecies in Asia.

Green sturgeon are believed to spend the majdritiyedr lives in nearshore oceanic
waters, bays, and estuaries. Early life-historgesareside in freshwater, with adults
returning to freshwater to spawn when they are nioae 15 years of age and more
than 4 feet in size. Spawning is believed to oaxery 2-5 years (Moyle 2002).
Adults typically migrate into freshwater beginniimglate February; spawning occurs
from March-July, with peak activity from April-Jun@Moyle, et al. 1995). Green
sturgeon spawn in deep pools in large, turbuleeshiwater river mainstems (Moyle,
et al. 1992). Specific spawning habitat preferencesumeear, however eggs are
likely broadcasted over large cobble substratesnckand, or bedrock (Moylet, al.
1995). Juvenile green sturgeon spend 1-4 yeaned#h fand estuarine waters before
dispersal to saltwater (Beamesderfer & Webb 2008y disperse widely in the
ocean after their out-migration from freshwater (ldoet al. 1992).

Adults live in oceanic waters, bays, and estuawi@sn not spawning. Green sturgeon
are known to forage in estuaries and bays rangormg San Francisco Bay to British

Columbia. Though little is known on the diets ofulidgreen sturgeon, they are

believed to eat mostly benthic invertebrates incigéghrimp, mollusks, amphipods,

and small fish (Moyleet al 1992).

Pacific Lamprey & River Lamprey

Status:. A 90-day finding on a petition to list the Pacifieriprey and river lamprey
as threatened or endangered under the ESA staetisting these species may be
warranted; December 27, 2004 (69 FR 77158). Unéht they received a status of
species of concern.
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Biology: Pacific lamprey and river lamprey are anadromoasagitic fishes that
reside in the nearshore waters of Puget Sound.dshitigton State, spawning occurs
in the spring following migration into coastal riveystems (Wydoski & Whitney
2003) such as the Green/Duwamish River. Pacifiplagare unigue in that they are
the only species of lamprey that are known to spawne than once (Page & Burr
1991), though many still die after only one spawrigycle. After spawning, lamprey
larvae, or ammocoetes remain in their natal stredrdsyears to filter-feed on
microscopic plant and animal material and metamuosphinto adults.

In the past, lampreys represented a large portfothed biomass in streams, thus
making them an important component along with &dquatsects in nutrient
processing, storage, and cycling (Closieal. 2002). The formerly large numbers of
young adult lampreys migrating downstream may Hawviéered juvenile salmonids
from predation by birds and fishes or may have baenimportant buffer for
upstream migrating adult salmon from marine mampnatiators. Current causes of
declining numbers of lampreys are most likely riebistructions such as dams that
block upstream passage (Weeks 1991). Little is knawout lamprey use of the
Elliott Bay nearshore.

Coho Salmon (Puget Sound)

Status: The listing of Puget Sound stocks of coho salmon under the ESA has been
found to be not warranted and they were listed as a species of concern on April 15,
2004 (69 FR 19975).

Biology: Adult coho salmon can be found in Elliott Bay fralane until October
when they move up coastal drainages such as trenBrewamish River to spawn in
late fall and early winter (Wydoski & Whitney 2003}oho juveniles typically rear
in fresh water for one year, utilizing most avaiéakeaches of their natal stream (PSP
2005). Juvenile coho typically begin migrating saghrough Elliott Bay as smolts
during their second spring, with peak downstreamration typically occurring from
April through mid-May (Fresh 2006). Most coho saimspend 2 to 3 years in
saltwater. Some fish migrate only a short distante good feeding areas, and stay
there; others travel extensively through the opmran (NOAA 1997).

Slender-billed White-Breasted Nuthatch
Status. Species of concern.

Biology: The largest of the three species of nuthatch irshivigton, the white-
breasted nuthatch has a bright white breast and. faike all of Washington's
nuthatches, the white-breasted has strong legsaay] long, curved talons, and a
long, strong bill. This rare subspecies in wesWfashington is found primarily in
equally rare Garry oak woodlands. This speciesdsrée April-May and nests in
natural cavities in trees or abandoned holes. ingpand summer, this nuthatch
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primarily eats insects. In the non-breeding seais@ats acorns and pine nuts. (Csuti,
et al.2001)

Pacific Townsend's Big-Eared Bat

Status. The Pacific Townsend's big-eared leds listed as a species of concern
under the ESA in November 15, 1994 (50 CFR Part Tigre is no proposed or
designated critical habitat in the study area.

Biology: The Pacific Townsend's big-eared bat is approxiltpaténches in length
with a wing span of 10 to 10.5 inches, and hagdivelly large ears. The fur color of
the bat varies, but most often is a slate grayetipwith brown. Adult Townsend's
bats weigh between 0.25 and 0.50 ounce.

They reside at elevations ranging from sea level, 500 feet and are dependent on
cliffs, caves, and old mines for roosting, nursenyd hibernation sites. The bats are
highly sensitive to disturbance by people who esgltaves or other curious humans
and will abandon their roost if repeatedly distutb€hey tend to not use bat houses
but often are found roosting in old buildings orather manmade structures. Ten of
twelve maternity roosts known in WA are in the veestpart of the state.

Delisted Species

Coastal Cutthroat Trout

Status: This species was delisted because of taxonomisioeveading to improved
understanding of species distribution and abundance

Biology: Coastal cutthroat trout have a variable life higtdrike salmon, sexually

mature coastal cutthroat trout return to their Ihnateeams to spawn. Puget Sound
coastal cutthroat trout migrate to spawn in lar@geerr systems such as the
Green/Duwamish River in July and peak in Septentieober (King County DNR

2000). Very few overwinter in saltwater. Spawningngrally takes place in late
winter and spring (King County DNR 2000). Althoughtthroat trout are repeat
spawners, post-spawning mortalities are sometimgls Hue to weight loss and
physical degradation. The fish that survive migrdmvnstream in early to late

spring.

The fry are sensitive to many kinds of environmegtaanges; logging, increased
temperatures, loss of cover, reductions in foodpby@nd siltation can all increase
larval mortality. A number of natural sources ofrtabity are also present, including
interspecific competition with other salmonids, ra®pecific competition, and
crowding induced by low summer flows, but habitéeration is thought to be the
greatest threat to cutthroat trout stocks (PSP RQD&/eniles may migrate up and
downstream several times, however, downstream meremf smolts into Puget
Sound takes place from March to June and peaksviaid-
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Coastal cutthroat trout are opportunistic feeda@rgiatic insects, generally the most
available food in streams, are the dominant itermast cutthroat diets (Romeret,
al. 2005). Other foods, such as zooplankton and fesk, important locally or
seasonally in nearshore waters. In the marine emvient, they feed on gammarid
amphipods, sphaeromid isopods, callianassid shrimmature crabs, and various
fish, including chum salmon, pink salmon, and Reacffand lance; herring and
sculpins are also eaten (Romezbal 2005).

Although there have been few studies of coastahmat trout movements at sea, it
appears that they overwinter in the marine enviremnand stay close to shore (PSP
2005). Coastal cutthroat trout remain at sea vgryengths of time, returning to
freshwater the same year that they migrated owtetm In Puget Sound, coastal
cutthroat trout feed and migrate along beachestlynoswater less than 9 feet deep.
In general, their movement along the coast is betldo be correlated with onshore
ocean currents, with the fish staying close tosthereline (PSP 2005).

Bald Eagle

Status: The bald eagle was listed as threatened at thethiem&SA was enacted in
1973. It was proposed for delisting on July 6, 1989 FR 36453). The bald eagle
has no designated critical habitat. Though the WSh and Wildlife Service
removed the bald eagle from the federal list ofdéitened and endangered species in
2007, they and their nests are still protectedhieyBald and Golden Eagle Protection
Act and the Migratory Bird Treaty Act.

Biology: Bald eagle reside near large water bodies thratiatn high densities of prey

species such as fish, ducks, coots, muskrats, snaatimals, various reptiles, and
carrion. Small patches of residual large trees sawbnd growth forest near these
water bodies is required for roosting and nestirige large trees along Puget Sound
and Elliott Bay used by eagles are a diminishingpvece, as more shoreline is
dedicated to development and urbanization.

Bald eagles also overwinter in several areas otemed/NVashington including Puget
Sound and Elliott Bay. These eagles usually ariiveate October and disperse to
their breeding grounds by March (Watson & Rodri€i0@). No bald eagle nests or
roosts are located within the study area, thougtlshian often be seen north of the
Seawall and west of the Duwamish River (Watson &k 2000). Bald eagles are
known to forage in Elliott Bay and may occur withihee study area throughout the
year. Perching bald eagles have been observed aotdfers south of the study area
(FHWA 2006).

Peregrine Falcon

Status: The peregrine falcon was listed as threatened at the time the ESA was
enacted in 1973. It was proposed for delisting argust 25, 1999 (64 FR 46542).
ThePeregrine falcon has no designated critical habitat.
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Biology: Peregrine falcons are typically found huntingapen areas, especially
along the coast and near by bodies of water thatige habitat for their prey. Their
diet consists mainly of other birds such as rodepns, European starlings, ducks,
shorebirds, and various seabirds. They typicallgt ren cliffs and on cliff-like
structures such as buildings and bridges in cithdsile the female incubates the eggs
exclusively, the male hunts in the surrounding doedhe female, feeding her at the
nest (CLO 2008). Like with the bald eagle, the gare falcon population has had a
marked recovery in the United States. As a rethudly have been delisted federally
and down-listed from Endangered to Sensitive in Mragon State. Peregrine
falcons are an infrequently seen resident of Seaitcasionally seen hunting around
Alaskan Way in the study area. Numerous nestingsgaave been documented in
Seattle, all of which have been close enough ixipridy to the study area as to
suggest that the population may use the studyas@shunting ground.
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2.8. Native American Interests

American Indian Issues and Concerns

Current Tribal use of the fish and shellfish ofi@tl Bay is based on the exercise of
rights protected under treaties and a traditiosuliisistence use inherent in the tribal
culture of the Pacific Northwest. The treatiesvdaesved as a way of guaranteeing the
continuation of Tribal life that revolves arouncetiise of fisheries resources. In
1974, the treaty Tribes won a landmark decisionUimted States v. State of
Washington in  which Judge Boldt recognized the *...generallyrgpaount
dependence upon the product of an aquatic econofhese fish were vital to the
Indian diet, played an important role in their gedus life, and constituted a major
element of their trade economyUnited States v. State of Washinggpecifically
reserves for the Tribes the aboriginal right toetdlsh and shellfish from their
“...usual and accustomed grounds and stations.” Imymaases, usual and
accustomed areas overlap and extend beyond the @dad under the treaty.

Most affected tribes place an importance on praiecand restoration of their

socially and traditionally significant fishing arlgdunting places. All culturally

significant fish-bearing capable streams, estuafeys, rivers, and lakes found
within a tribe’s area of interest should be constdeprobable locations of a tribe’s
fishery or interest. This includes legally recoguiz tribal usual and accustomed
fishing grounds and stations both on and off restéyuas for federally recognized
tribes.

Government-to-Government Relations

The U. S. Government has a unique relationship feitlerally recognized American
Indian tribes. As federal agencies undertake dig#vithat may affect tribes’ rights,
property interests, or trust resources, care shbeldaken to implement agency
policies, programs, and projects in a knowledgeahkd sensitive manner respectful
of tribes’ sovereignty and needs.

The basis of a tribe’s legal status rests withia tdontext of U.S. Constitutional

provisions for federal government’'s powers for tiyemaking with other sovereign

nations, and American Indian tribes’ inherent seigety. The treaty-making period

between the U.S. Government and American Indidesrended in 1871. The federal
government thereafter relied upon Agreements talle@cquire Indian lands, allow

tribes to cede lands, establish reservations, geoféderal recognition of tribes, and
remove Indian peoples to reservations.

A tribe’s legal status is also derived through agrents with the U.S. government;
congressional and executive branch recognition hef tribe; and federal court
interpretations of Indian law and legal documemg.( treaties, executive orders,
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agreements, federal statutes and other governmegdvernment agreements).
Tribes also have constitutions and bylaws, whichmfdize their governmental
organization and state their relationship withth&. government.

Affected Tribes and Bands

Muckleshoot Tribe

The Muckleshoot Indian Tribe is composed of thecdedants of the area’s original
Coast Salish peoples. The Muckleshoot Tribe hasllin this area for thousands of
years, possibly since the last glaciers recedede Muckleshoot's ancestral
homeland, now known as the Muckleshoot Usual ammbgtomed Area, consists of a
vast area stretching along the eastern and soutbaaohes of Puget Sound and the
western slope of the Cascade Range.

Suquamish Tribe

The Suquamish Tribe is a southern Coast Salishlgetipey spoke a dialect of
Lushootseed, which belongs to the Salishan langtegdy. Like many Northwest
Coast natives, the Suquamish relied on fishing fleeal rivers and Puget Sound for
food and built plank longhouses to protect themeselvom the wet winters that are
typical west of the Cascade Mountains.

The usual and accustomed fishing places of the &ugh Tribe, at which members
also hunted and gathered plant materials, extendl mayond their reservation
boundaries. This area includes marine waters oéPagund from the northern tip of
Vashon Island to the Fraser River in Canada, inctuéiaro and Rosario Straits; and
the streams draining into the western side of P8gend and Hood Canal. The usual
and accustomed area of the Suquamish Tribe exteeds into Jefferson County,
south into Mason County, and includes most of KitSaunty.

Tulalip Tribe

The Tulalip Tribes is a federally recognized Indi@nbe located on the Tulalip

Reservation in the mid-Puget Sound area. The Tul&ieservation exterior

boundaries enclose a land base of 22,000 acres506% of which is in federal trust

status. The Reservation is rich with natural resesrr marine waters, tidelands,
freshwater creeks and lakes, wetlands, forests,daweélopable land. The Tulalip

Reservation was reserved for the use and bendfitdidn tribes and bands signatory
to the Treaty of Point Elliott of January 22, 188S.boundaries were established by
the 1855 Treaty and by Executive Order of Presiddlysses S. Grant dated

December 23, 1873. It was established to providpeemanent home for the

Snohomish, Snoqualmie, Skagit, Suiattle, Samisth,Stitlaguamish tribes and allied

bands living in the region.
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Duwamish Tribe

The Duwamish Tribe is an American Indian Tribe iastern Washington, and the
indigenous people of the metropolitan Seattle afdse Duwamish Tribe today
includes the People of the Inside (Elliott Bay) ahd People of the Large Lake
(Lake Washington). By language, the Duwamish areshbotseed Salish. The
Duwamish Tribe is not a federally recognized trigned its members have been
seeking formal recognition since 1979. In that tlaeg not formally considered a
treaty tribe, they have not been afforded fishifghts in usual and accustomed
waters.

2.8.2. Areas Fished, Patterns and Seasons

Elliott Bay, the East and West Waterways, and thevé@mish Waterway include
aquatic area and bank line treaty fishing accesatilins used seasonally by the
Muckleshoot and Suquamish Indian Tribes. The ppmlciocus of treaty-authorized
fishing is harvest of anadromous fish, adult salrand steelhead, using free-floating
and fixed gill nets. However, recent treaty fishawivity in Elliott Bay has included
harvest of subtidal clams using diving equipmemt ampot-fishery targeting shrimp.

Salmon fishing gear includes free-floating driftsjaup to 1200 feet long and 60 feet
deep, deployed in Elliott Bay and fixed or set natthe East and West Waterways
and the Duwamish Waterway. Set nets are tied totpain the shoreline and extend
into deep water in adjacent channel areas, hgbthire with anchors. Set nets may be
up to 300 feet in length and 60 feet deep (Po8edttle 2006).

Typically, treaty fishing takes place from Augubtdugh February of each year.
Chinook salmon fishing is in August. Fishing forhcosalmon begins in September
and, generally, concludes in late November. In Betpfishing expands to include
chum salmon, followed by steelhead fishing in I&tk through February (Port of

Seattle 2006).

Chinook salmon fishing periods in August consisboéf 12-hour-long openings. In
recent years, Chinook salmon fishing has begun :@0 §.m. on Wednesday
evenings, finishing at 8:00 a.m. the following mam A single 12-hour opening
may be repeated in the following Wednesday/Thursstaiod, with the potential for
a third 12-hour fishery the subsequent week. Thanimgs include drift nets in Elliott
Bay and set nets in the East and West Waterwayshanduwamish Waterway (Port
of Seattle 2006).

Coho salmon fishing generally begins in mid-Septemin past years, fishing has
begun at 6:00 p.m. on Sunday evenings and contiviitesut interruption to 12:00

noon on Friday. Each week of coho salmon fishirduitbes 114 hours of continuous
fishing during the week, with nets removed from weter on weekends. In 2004 and
2005, coho salmon fishing began with 2 weeks ohteniupted fishing through the
end of September, followed by the more typical vigekmpo described above. It is
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expected that the 7-day, around-the-clock openurigepof fishing observed in the
past 2 years will be repeated in the coming ye@sho salmon fishing initially
includes drift and set nets; however, after that fiveeks of fishing, set nets are most
common (Port of Seattle 2006).

Chum salmon harvest includes weekly fishing openidgntical to the latter periods
of coho salmon fishing. Fishing openings in latk &nd early winter, combining
chum salmon and steelhead harvest, are often ctedluwdgth several consecutive
open days followed by closures. Clam harvest carogear-round, while shrimp
fishing occurs during the spring and summer mo(fust of Seattle 2006).

2.8.3. Traditional Cultural Properties

The following discussion is excerpted from tlAechaeological Resources and
Traditional Cultural Places Technical Memorandutaveloped in 2004 for the SR
99: Alaska Way Viaduct and Seawall ReplacementeetdfFHWA 2004: Appendix

M). It is provided here to highlight the ethnographnd ethnohistoric use of Elliott
Bay in particular and the Puget Sound region iregaroy native peoples.

The project area is within the aboriginal territ@fythe Duwamish, a Puget Salish or
Lushootseed speaking group that lived in wintdagiés on the shores of Elliott Bay,
Lake Washington, Lake Union, and Salmon Bay; antherbanks of the Duwamish,
Black, and Cedar rivers (Petite 1954, United St@tsrt of Claims 1927; Waterman
ca. 1920, 1922). The number of plank winter houséhin Duwamish villages
ranged from a single building to house cluster&wijh to 10 houses. The Duwamish
also established temporary camps at fishing andt gathering areas throughout
their aboriginal territory.

Much of the proposed project area is in the arefmrofier tideflats of Elliott Bay at
the mouth of the Duwamish River, which provided iteibfor a variety of marine
food resources for the Duwamish and neighboringigso The Green and White
River people, now known as the Muckleshoot, andSihguamish were neighbors of
the Duwamish (Lane 1987). The Duwamish, Muckleshaotl Suquamish probably
camped together at fishing grounds on Elliott Bag ¢he Duwamish River (Lane
1987). Duwamish and neighboring groups also coatirto visit fishing camps in the
historic period to acquire fish for their own useldor sale to local fish markets.

The Duwamish left their winter houses at variomse8 in the spring, summer, and
early fall to fish for salmon, gather clams andteys, pick berries, hunt land game,
and collect plant resources. Hunting, fishing, &al collecting trips coincided at

locations with maximum seasonal productivity and tlighest quality of multiple

food resources. Groups traveled to berry groundsnwédible berries ripened and
went to salmon streams during seasons when saletonned to spawn. Winter

houses were nearly deserted during peak resourteergay times in the warm

months.
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Salmon was the main food source for the Duwamistd #reir Puget Sound
neighbors. Several salmon fishing stations wer&ltatt Bay, including historically
documented fishing places at the mouth of the DuslarRiver, Smith Cove, and
Duwamish Head on Alki (Bagley 1929; Lane 1987). Thewamish dried and
smoked salmon over small fires to prepare the fiisHong-term storage in winter
houses. The smoked salmon supported the Duwamishgdilneir extended winter
residency, which was punctuated by a variety okm@mial activities. Clams and
berries also were dried for winter consumption.eDrclams were a valuable trade
item, particularly with the Yakama and other Indigmoups who lived east of the
Cascade Mountains. All foods were eaten fresh dufie gathering season at the
seasonal encampments. Some of the dried foodsciakpelams, were consumed
while traveling by canoe between resource acqois#éreas.

The Duwamish villages in the project vicinity wdokated on Elliott Bay, at the
mouth of the Duwamish River, in what is now Belltgwon the shoreline of Lake
Union, at Smith Cove, and at Shilshole Bay (Lan871%etite 1954; Waterman
1922). d’zidslali¢ was a village of eight winter houses on a poirdt tlormerly
extended south from the Elliott Bay shoreline, ie tontemporary Pioneer Square
District. d’zidfalali ¢ provided the geographic place name for the shwepeninsula,
tidal lagoon, and inland areas in what is now tlm&er Square District (Hilbergt
al. 2001; United States Court of Claims 1927; Watermi822). Thedzidlali¢
village was approximately 100 feet east of the psggl project area. Watt (1931)
described the ruins of an Indian hut south of eastr that is now filled by the right-
of-way of Yesler Way. The Indian house may havenbassociated with the
d’zidalali¢ village.

A second recorded village in the project vicinitasBaba’kwob The exact location
of the village is not clearly documented in thenetraphic and historic literature or
on early historic period maps. Ethnographers astbhans have variously described
Baba'kwobas a winter village with two houses (Bass 193%jté?d.954; United
States Court of Claims 1927) and as a historicaimdettlement with cabins of milled
lumber (Costello 1974 [1895]). Petite (1954) platieeiBaba’kwobwinter houses at
a clearing in the forest in what is now the Belltomeighborhood. Waterman (1922)
suggested that tHgaba’kwobplace name referred to “open space, or seriegaufes,

in the forest north of what is now the busines#ridisof Seattle.” Waterman (1922)
mappedBaba’kwobeast of the contemporary Seattle Center complb. drairie,
which appears to have also encompassed the pr8satile Center grounds, was
reportedly used by the Duwamish people for cereaiogéthering (Dorpat 1984).
The Baba’kwobvillage described by Petite (1954) and Bass (198&y have been
within the space or forest opening mapped by Wadar(i922) or within one of the
series of openings described by Waterman (1922).

An Indian trail, known aga?K'sod, connected Lake Union, ttgaba’kwobprairie,
and Elliott Bay near the north end of the projeea(United States Surveyor General
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1856; Waterman 1922). A wagon road, which was frlyba former Indian trail,
linked thed‘zid’2lali ¢ village toBaba’kwobprairie, and appears on the United States
Surveyor General 1856 map.
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2.9. Social Resources

2.9.1. Overview

This section provides information on social researwithin or immediately adjacent
to the Alaskan Way Seawall, a dense urban envirahaleng the Seattle waterfront.
In general, the study/construction area comprieembkelements and resources along
or adjacent to Alaskan Way right-of-way, betweeM&shington Street on the south
and Broad Street on the north. Social resourceseased in this section include
population, housing, community facilities, religiuinstitutions, social and
employment services, cultural and social instituio government institutions,
military installations, and neighborhood cohesio@sher related topics, including
parks and recreation, and public services andtiesi)i are discussed in separate
sections of this report.

The study area includes the residents, neighboda@dl buildings that would most

likely be directly affected by the replacement bé tAlaskan Way Seawall. The

population of the study area consists of residertgloyers, employees, commuters,
visitors, and others. The residents may or maywuok in the study area. People who
visit the waterfront attractions either shop oeatt cultural activities and events, and
they may reside in other Seattle neighborhoodgsciand towns in the metro area, or
outside of the region.

2.9.2. Methodology

Data focusing on social resources was obtainedapiliyrfrom discipline reports and
technical memoranda completed for the Alaskan Waaddtct and Seawall
Replacement Project Draft Environmental Impact etent (DEIS) and
Supplemental DEIS (SDEIS) (FHWA 2004, 2006). Datected in the DEIS and
SDEIS were derived from a variety of federal, Stated local sources. A major
portion of the descriptive analysis relies on 2G@&istics published by the U.S.
Census Bureau (USCB 2000). Other sources in the&SC#ld SDEIS were local
government web pages, and the Yahoo! Yellow Palgaswere used to identify
businesses as well as community facilities in @rriee study area.

The area for analysis of social resources is défprémarily by the area that abuts
the Alaskan Way right-of-way between S. Washingfneet and Broad Street;
however, much of the information gathered is defimg the census tract block
groups that encompass the study area. Generally, thedafesed by the census tract

1 Census Block Group: The U.S. Census Bureau (2000) takes the census of population and housing in years ending
in zero. The census form includes both a short form (100% survey) and a long form (sample survey of 1 in 6
households). A census block group is a subdivision of a census tract, and a block group includes one or more
“blocks,” which are the smallest geographic unit for which the Census Bureau tabulates sample data.

2,91
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block groups is larger than the Alaskan Way rightvay. Census demographic
statistics were also collected for the City of 8eatCity demographic characteristics
were used to evaluate how characteristics of tystrea compare to the entire city.

2.9.3. Study Area

The study area includes the width of Alaskan Walyictv parallels the Seawall from
Broad Street in the north to S. Washington Stre¢té south. Between Broad and S.
Washington Streets, Alaskan Way is constructed theiSeawall’s timber relieving
platform which varies between 40 and 60 feet intvlelndward of the Seawall face.

The project traverses several neighborhood planaiegs designated by the City of
Seattle. Starting from the south and moving nattk, study area includes Pioneer
Square, the Commercial Core and Belltown (Figu®1). See Section 2.2, Land
Use and Shorelines for more detailed informationh&se neighborhoods.

Pioneer Square Neighborhood

The historic Pioneer Square neighborhood, formehly Seattle city center, is
generally located between Yesler Way and S. Royalugham Way. European
descendants settled the area in the mid-1800s.

The Pioneer Square Preservation District was eéskedal as both a National Historic
District and a local preservation district in 19®ioneer Square is protected by
Ordinance 112134 and design guidelines focusedresepring its unique historic
and architectural character, assuring the sensitetabilitation of buildings,
promoting development of residential uses for mtlome levels, and enhancing the
district's economic climate for residents, empl@yawrorkers, and visitors. Alaskan
Way runs through the Pioneer Square Preservatigtri@i from S. Washington
Street to Columbia Street, where specific develagrpelicies apply.

The Pioneer Square neighborhood is popular withitovis and the Seattle
Underground Tour operates from this vicinity. Thmderiors of several old brick
warehouse buildings have been remodeled into grfisfts and office buildings.
Pioneer Square residents live in the many olderrtiemgat buildings, new
condominium buildings, and a few emergency sheltershomeless men, women,
and children. East of the study area along Firgnxe are popular retail businesses,
restaurants, and boutiqgues. Safeco Field (home hef $eattle Mariners, the
professional baseball team) and Qwest Field (hdntleeoSeahawks, the professional
football team) attract thousands of sports fansftbroughout the region and are
both located within the Pioneer Square neighborhood
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Commercial Core Neighborhood

The Alaskan Way right-of-way runs through Seatti€smmercial Core from
Columbia Street north to Bell Street. The ComméiCi@e neighborhood is set apart
from adjacent neighborhoods by a change in then@ii®n of the street network to
the north and south and is characterized by nunsenagh-rise office buildings. The
Commercial Core encompasses Seattle’s downtowih cete, financial center/office
core, City, County and Federal government offi¢ks, central waterfront area, and
the Pike Place Market Historic District. Tens afilsands of workers commute to the
Commercial Core each day. First class hotels, wemtés, museums, theatres, and
Benaroya Hall are all located within the Commer€&ate. Just east of the waterfront
is the popular Pike Place Market. Government offiagdings, including the Federal
Reserve Bank of San Francisco, Federal Office khgld King County
Administrative Center and the U.S. Court Housefavad in the Commercial Core.
A number of high-rise luxury condominiums have beenstructed in the past 10 to
15 years within the Commercial Core. The Colman DBerry Terminal and the
Seattle Aquarium, along with many tourist shops atiter visitor attractions, are
also found in this portion of the study area.

Belltown Neighborhood

The northernmost portion of the project area rumsugh the Belltown (Denny
Regrade) neighborhood. Belltown is the northergmeorhood of downtown Seattle
bounded by Denny Way to the north, Elliott Bay be twest, Sixth Avenue to the
east, and Virginia Street to the south (histoncalhd decades ago, the southern
border was Stewart Street). Belltown is an ecleatid diverse neighborhood, and
this characteristic permeates the neighborhooddanymways. It is Seattle’s densest
residential community, and, as an arts center, @hgpand dining destination, and
home to a wide variety of businesses, this diwetsikes form in the neighborhood’s
social and cultural fabric. It is also reflectedthe built environment through its
architecture, public art, and other street amenitidong the waterfront within the
study area is the long-established Edgewater HBll, Street Conference Center,
Odyssey Discovery Maritime Museum, Port of Seatifigces, the Pier 66 Cruise
Terminal, and the Bell Harbor Marina.

The Belltown neighborhood has undergone substantedevelopment and
revitalization in the past 10 to 15 years. Shopstaurants, coffee houses, and bars in
the Belltown neighborhood cater to the diverse llatigntele. Some smaller scale
office buildings are located in the neighborhoogpé&nhsive mid-rise condominiums
have been constructed along the waterfront. Higla-condominiums and apartment
buildings have also been constructed east of thiegirarea on the hill overlooking
the waterfront. The neighborhood also retains manhe city’s historic hotels and
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apartment buildings. Many of the older buildingsvédnabeen converted into

subsidized housing for low-income people. The Balit neighborhood includes the
vast majority of social service agencies in congmarito Pioneer Square and the
Commercial Core neighborhoods.

2.9.4. Population and Demographics

The population trends and demographic characesigif the study area are both
similar and very different from the population betCity of Seattle as a whole. The
most comprehensive recent source of demographicnmation for the study area is
information published by the U.S. Census BureaD@20The following sections
describe characteristics of the study area and amnthem to those of the City.
Characteristics described include total populatiase and ethnicity, language, age,
household status, income, disability, housing, &@ehsit dependency. Summary
statistics are shown below. For comparison purpasesal and economic data for
the City is at a level necessary to quantify anthgare the minority and low-income
populations in the study area.

Study Area Block Groups

The study area is located within three 2000 cetrsuts (Census Tracts 80.01, 80.02,
and 81); three census tract block groups encomplhgs the study area: Census
Tract 80.02, Block Group 2; Census Tract 80.01cBIGroup 3; and Census Tract
81, Block Group 1) (Figure 2.9-2).

Environmental Justice Communities — Low Income and Minority
Populations

Low income and minority persons are protected unfeecutive Order 12898
(1994). For the purposes of this study, demographaracteristics of the study area
are compared to the demographics of the City oftiteeas a substitute for the
demographics of the overall population that wouldndfit from proposed
improvements associated with Seawall replacemem. rEsidents and businesses
located in the study area would directly experietice effects of construction
activities associated with rebuilding or replacthg existing Seawall. To determine
the existing conditions for environmental justicemenunities (low-income and
minority populations), census tracts and block geowithin the project vicinity were
overlain on the study area to determine the rabajaty, and income characteristics
of the project area.
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As specified by Federal Highway Administration (FAV2008) and Washington

State Department of Transportation (WSDOT 2003)dgoce, low-income

communities were defined as comprising individuaged in the 2000 Census as
living at or below the federally designated povdeyel. Minority populations were

defined as individuals listed in the 2000 Census@ssidering themselves to be
nonwhite (Black or African American, American Indiand Alaskan Native, Asian,
Pacific Islander, or other race) or Hispanic orih@t(a person of Mexican, Puerto
Rican, Cuban, Central or South American, or othpanth culture or origin,

regardless of race). Although minority populatiamghe Pacific Northwest and the
study area include Native Americans, this projem¢sinot cross or directly affect
tribal lands. Tribes with active interest in theearinclude the Muckleshoot,
Suquamish, Duwamish, Tulalip, Snohomish, Snoqualnasied Yakama Nation

Tribes.

Table 2.9-1 lists percentages of white and mingrdpulations by race/ethnicity. The
Census Tract Block Groups have roughly comparal@iecemtages for minority
populations compared to the City. Approximately 3@¥%the City’s population
consists of minority groups, compared to a rang27ofo 31% for the three Census
Tract Block Groups. The percentages of various nityngroups in the block groups
were similar to the City percentages, except foiahsand Pacific Islanders, which
averaged 8% of the block group populations, contpanel4% of the population
Citywide.

Table 2.9-1. Percentages of Race and Ethnic Groups for the Study Area
and City of Seattle for Census Tract (CT) and Block Groups

(BG)
Race Ethnicity
American
Indianand  Asian and
Black/African Alaska Pacific Hispanic or
Study Area White American Native Islander Latino
CT 80.01 69% 9% 2% 7% 8%
BG3
CT 80.02 72% 10% 1% 9% 3%
BG2
CT 81, 73% 8% 1% 8% 6%
BG 1
City of Seattle 394,889 47,541 5,659 76,714 29,719
(70%) (8%) (1%) (14%) (5%)

Note: Bold indicates study area values that exceed those for the City of Seattle.
Source: USCB 2000
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Language Proficiency

Another U.S. Census statistic that measures etlimasity is the primary language
spoken at home. A total of four general languagegmaies were reported for census
tract block groups in 2000. These included Engtisly, Spanish, Asian and Pacific
Islander languages, and other languages. In additite U.S. Census assessed
whether or not households were linguistically isstefrom the community due to the
lack of an adult in the household with a good comenaf the English language.
Information on linguistic isolation is available ihe U.S. Census by census tract and
is presented in Table 2.9-2.

Table 2.9-2. Percentage of Households Speaking Non-English Primary
Languages and Linguistic Isolation for Study Area Census
Tracts (CT) and City of Seattle

Other Indo- Asian and

European Pacific Island Other Linguistically
Study Area Spanish  Language Language Language Isolated
CT 80.01 2% 5% 6% 1% 5%
CT 80.02 2% 4% 6% 2% 4%
CT 81 5% % 4% 3% 6%
City of Seattle 5% 6% 9% 2% 5%

Bold indicates study area values that exceed those for the City of Seattle.

Note: A linguistically isolated household is one in which no member 14 years or older speaks only English or speaks a
non-English language and speaks English “very well.” These statistics are based on a sample survey, not the 100% census;
therefore the number of households is predicted rather than the actual number of households. Percentages may not sum to 100
due to excluded data.

Source: USCB 2000

Information on English proficiency is useful in denining whether or not
translation services are needed to communicateptbgect information to the
populations in the study area table. A good indbcadbf English proficiency is the
extent to which people in each language group sgegksh (Table 2.9-3). This data
suggests that information on the project shouldhbde available to reach potentially
linguistically isolated households affected by gneject. Project information should
be translated into Spanish, and local service devsi have indicated that the other
linguistically isolated households are typically Asian background, which may
warrant information being translated into Chindsagalog, and Vietnamese in future
outreach efforts.
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Table 2.9-3. Percentage of English Proficiency for Non-English Primary
Language Households for Study Area Census Tracts (CT) and

City of Seattle
Other Indo- Asian and
European Pacific Island Other
Spanish Language Language Language
Very Very Very Very

Study Area Well  Well well Well well  Well well Well
CT 80.01 19% 0.6% 4.5% 0.9% 3.0% 2.5% 0.7%  0.0%
CT 80.02 09% 04% 3.1% 0.7% 1.8% 1.8% 0.7%  0.4%
CT 81 44% 0.2% 4.1% 0.7% 2.0% 1.8% 04%  1.0%
City of Seattle 22% 0.8% 2.9% 0.6% 4.4% 3.0% 09%  04%

Bold indicates study area values that exceed those for the City of Seattle.

Note: People who speak a language other than English at home and may have leaned that language at school would be
expected to indicate they spoke English “Very well”. People who speak a language other than English, but do not do so at home
should have been reported as not speaking a language other than English at home. The detail in which language names were
coded may give a false impression of the linguistic precision of these data. These statistics are based on a sample survey, not the
100% census; therefore the number of households is predicted rather than the actual number of households. Percentages may
not sum to 100 due to excluded data (USCB 2007).

Source: USCB 2000

Educational Attainment

Data on educational attainment are tabulated ferpbpulation 25 years old and
over. People are classified according to the higliegree or level of school

completed (USCB 2000, 2007). Census Tracts 80.@ &in both had a higher

percentage of residents who received up to a gselkdeol or high school education
than the City of Seattle (Table 2.9-4). Likewisk,tlae Census Tracts had a higher
percentage of residents who went to college orivedeup to a graduate degree
compared to the overall City of Seattle.

Table 2.9-4. Percentage of Seattle Residences that Attained a Formal
Education that Reside in Study Area Census Tracts (CT) and

City of Seattle
College Degree Attained
No Grade  High
Study Area  Schooling School School College Associate Bachelor Graduate
CT 80.01 0.3% 1.4% 19.9% 21.0% 8.9% 32.1% 16.5%
CT 80.02 0.0% 4.7% 23.7% 19.8% 2.9% 29.1% 19.8%
CT 81 0.3% 5.6% 30.1% 23.9% 5.3% 20.1% 14.7%
City of Seattle  1.3% 3.0% 21.5% 20.6% 6.4% 29.9% 17.3%

Bold indicates study area values that exceed those for the City of Seattle.
Source: USCB 2000
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Age Characteristics

In general, the study area exhibits a lower leValigersity with respect to age than
the overall City of Seattle, with predominantly adult population. All three block
groups have numbers of children (ages 0-17) wedtvibehe City norm, and Block
Group 1 of Census Tract 81 shows a higher percenthgseniors (65 years and
older) than does the City as a whole. These datalanmarized in Table 2.9-5.

Table 2.9-5. Population by Age for Study Area Census Tracts (CT) and
Block Groups (BG) and City of Seattle

Total 65 Years
Study Area Population 0-4 Years 5-17 Years  18-64 Years and Older
CT 80.01,BG 3 1,145 9 (1%) 21 (2%) 1,056 (92%) 59 (5%)
CT80.02,BG2 1,144 13 (1%) 13 (1%) 1,035 (90%) 83 (7%)
CT81,BG 1 2,431 53 (2%) 81 (3%) 1,892 (78%) 405 (17%)
City of Seattle 563,374 26,215 (5%) 61,612 (11%) 407,740 (72%) 67,807 (12%)

Bold indicates study area percentage values that exceed those for the City of Seattle.
Note: Percentages may not sum to 100 due to rounding.
Source: USCB 2000

Household Characteristics

Compared to the overall City of Seattle, the stadga displays a much higher
proportion of one-person households and a far |qweportion of households with
children. Likewise, the percentages of family hdwmdds and single-parent families
are well below the values for the City as a wholéhe study area consists
predominantly of one-person households. As seehabile 2.9-6, the study area’s
elderly population appears to be concentrated ms@e Tract 81, Block Group 1.

Table 2.9-6. Household Characteristics for Study Area and City of
Seattle for Census Tract (CT) and Block Groups (BG)

Households Single Parent

Study One-Person Family with Families with Elderly
Area Households Households Households Children Children Households
CT 80.01, 757 569 114 21 17 53
BG3 (75%) (15%) (3%) (2%) (7%)
CT 80.02, 841 579 132 21 9 68
BG2 (69%) (16%) (2%) (1%) (8%)
CT81,BG 1 1,444 997 345 42 16 271
(69%) (24%) (3%) 1%) (19%)
City of 258,635 105,439 113,400 50,783 16,366 49,171
Seattle (41%) (44%) (20%) (6%) (19%)

Bold indicates study area percentage values that exceed those for the City of Seattle.

Note: Families are households with more than one person related by blood or marriage or adoption. Households with children
are households with one or more child less than 18 years of age residing in the home. Elderly households have at least one
member 65 years or older.

Source: USCB 2000
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Income Characteristics

With the exception of Census Tract 81, Block Graumedian household income for
the study area is below that for the overall CitySeattle, while per capita income
remains higher than that of the City for all stumhga block groups. This is most
likely due to the study area’s high proportion iofgée-person households. The study
area also shows a higher percentage of its populétiing at or below the poverty
level, or receiving public assistance. This datsuimmarized in Table 2.9-7.

Table 2.9-7. Income and Poverty Data for Study Area and City of Seattle
for Census Tract (CT) and Block Groups (BG)

Population at

Median Households  or below the
Household Per Capita with Public Poverty
Study Area Households Income Income Assistance Level*
CT80.01,BG3 752 $38,316 $38,091 33 (4%) 255 (22%)
CT 80.02, BG 2 859 $35,987 $50,940 44 (5%) 177 (15%)
CT81,BG 1 1,404 $47,083 $51,384 53 (4%) 592 (24%)
City of Seattle 258,635 $45,736 $30,306 7,638 (3%) 64,068 (12%)

Bold indicates study area percentage values that exceed those for the City of Seattle.
Note: Income statistics for the 2000 Census are for year 1999.

* When calculating the percentage of people below poverty level, the US Census Bureau does not include unrelated individuals
under the age of 15, individuals residing in institutional group quarters (nursing homes, prisons), dormitories, or living situations
without conventional housing.

Source: USCB 2000

Low Income

The term “low income” is used for household incontkeat are at or below the
Department of Health and Human Services (HHS) pggwguidelines for that size of
household (WSDOT 2005, USCB 2007, FHWA 2008). Hté8gpty guidelines are a
simplified version of the U.S. Census Bureau’s ptythresholds. In 2006, the HHS
poverty guideline for one person was $9,800; ftaraily of four, it was $20,000.

2 Neither the Census Bureau nor the U.S. Department of Health and Human Services prepares tabulations of the
number of people below HHS poverty guidelines. The best approximation for the number of people below HHS
poverty guidelines in a particular area is the number of persons below the U.S. Census Bureau poverty thresholds
in that area.

2.9-11
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Disabled Persons

The 2000 U.S. Census estimated the number of pensith disabilities based on
responses to questions on the census short foraWUT&. Census short form asked
respondents if they had any of the following loegat conditions: 1) blindness,
deafness, or a severe vision or hearing impairnieensory disability); or 2) a
condition that substantially limits one or more ibaphysical activities such as
walking, climbing stairs, reaching, lifting or cgimg (physical disability). In
addition, respondents were asked if they had a ipdlysmental or emotional
condition that made it difficult to perform certasctivities, including a) learning,
remembering, or concentrating (mental disability);dressing, bathing, or getting
around inside the home (self-care disability); @ng outside the home alone to shop
or visit a doctor’s office (go-outside-the-homeatidity); and d) working at a job or
business (employment disability).

Respondents could report more than one type obilityaand the disabilities could
cause limitation to one or more activities. Not Hthitations, however, can be
assumed to affect the mobility of persons. As sitdls, not appropriate to report all
persons with all disabilities as representativpaysons with mobility limitations.

The best statistic to describe disabled persors mvibility limitations is the number
of persons 16 years and older that have a disaliiiat affects their ability to go
outside of the home alone. This information is anailable from the Census Bureau
at the Block Group level, but Table 2.9-8 conta@i@nsus Tract level data. All three
Study Area Census Tracts have a higher proportiatisabled persons than the City
of Seattle as a whole.

Table 2.9-8. Percentage of Population Reporting a Mobility Limitation for
City of Seattle and Study Area Census Tracts (CT)

Population 16 Years
or Older with Mobility Percent of Total

Area Population Limitation Population
Study Area

CT 80.01 3,354 432 13%
CT 80.02 2,610 220 8%
CT 81 3,210 313 10%
City of Seattle 563,374 32,051 6%

Bold indicates study area percentage values that exceed those for the City of Seattle.
Source: USCB 2000
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Transit Dependency

The 2000 U.S. Census reported means of transmortatvailable to households.
Respondents were allowed to report the number hitles available for personal use
(as opposed to vehicles available only for busir@ssork that might be kept at
home).

The percentages of households without access tivate vehicle in the study area
Block Groups far exceed corresponding values ferGity of Seattle (Table 2.9-9).
Even the least transit-dependent Block Group insthdy area has more than double
the percentage of housing units without vehicleeasas the City as a whole. As a
result, it is imperative that outreach efforts lire tstudy area include information on
how the project will affect transit in the area.

Table 2.9-9. Occupied Housing Units Dependent on Transit in Study
Area and City of Seattle for Census Tracts and Block Groups

Percent
Number of No Vehicle Dependent on

Area Dwellings Occupied Units Available Transit
Study Area
CT80.01,BG 3 821 759 268 35%
CT 80.02, BG 2 1,024 858 332 39%
CT81,BG1 1,811 1,431 631 44%
City of Seattle 270,536 258,510 42,180 16%

Bold indicates study area percentage values that exceed those for the City of Seattle. CT=Census Tract, BG=Block Group
Source: USCB 2000

2.9.5. Housing

Occupancy rates for housing units in the study areagenerally lower than for the
overall City of Seattle. Census Tract 81, Block @rdl, has a particularly high
vacancy rate of 21% (Table 2.9-10). Homeownersaipsrin the study area are also
well below the citywide average.

Table 2.9-10. Housing Occupancy and Ownership Information in Study
Area and City of Seattle for Census Tracts and Block Groups

Population
in Non-
Owner- Institutional
Total Vacant Occupied Occupied  Rented Group
Area Dwellings  Units Units Units Units Quarters
CT 80.01,BG 3 821 62 759 199 560 171
(8%) (92%) (26%) (74%)
CT 80.02,BG 2 1,024 166 858 99 759 0
(16%) (84%) (12%) (88%)
29413
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Population
in Non-
Owner- Institutional
Total Vacant Occupied Occupied Rented Group
Area Dwellings  Units Units Units Units Quarters
CT 81, 1,811 380 1,431 410 1,021 470
BG 1 (21%) (79%) (29%) (71%)
City of Seattle 270,536 12,026 258,510 125,151 133,359 8,921
(4%) (96%) (48%) (52%)

Bold indicates study area percentage values that exceed those for the City of Seattle. CT=Census Tract, BG=Block Group

Note: Percentages for Vacant and Occupied Units indicate percentage of total dwellings. Ownership and Rental rates indicate
percentage of Occupied Units.

Source: USCB 2000

Subsidized and Special Needs Housing

No subsidized or special needs housing is idedtidie located within a block of the
Alaskan Way right-of-way between S. Washington Bndad streets. Special needs
housing includes low-cost and low-income housimgia housing, transitional and
long-term residential services, emergency tempdnansing, and shelters.

Veteran Status

A civilian veteran is a person 18 years old andravieo, at the time of the census,
had served on active duty in the U.S. Army, Naviy,Porce, Marine Corps, or Coast
Guard in the past (even for a short time), but matscurrently on active duty, or who
had served in the Merchant Marine during World WaPeople who had served in
the National Guard or Military Reserves were clegias veterans only if they had
ever been called or ordered to active duty, nonting the 4 to 6 months for initial
training or yearly summer camps. All other civikad8 years old and over were
classified as nonveterans (USCB 2000). The pexfergterans in the study area was
found to be higher than the average for the ov€iyl of Seattle. This pattern is true
for all three Census Tracts (Table 2.9-11).

Table 2.9-11. Percentage of Population that are Civilian Veterans for City
of Seattle and Study Area Census Tracts (CT)

Study Area Total Population Total Population 18+ Civilian Veterans 18+
CT 80.01 3,477 3,367 14.7%
CT 80.02 2,71 2,598 19.7%
CT 81 3,461 3,380 18.8%
City of Seattle 563,375 476,262 10.2%

Bold indicates study area percentage values that exceed those for the City of Seattle.
Source: USCB 2000
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2.9.6. Regional and Community Growth

This section provides information on growth tremdshe Puget Sound region and
helps to establish the socio-economic context ef study area. The discussion
addresses regional population, employment, maj@i@yars, and regional economic
stability.

Regional Population and Employment

The study area is located within the U.S. Censsgydated Seattle-Tacoma Standard
Metropolitan Statistical Area (SMSA). This desidgoatreflects the economic ties
between the four centrally located Puget Sound toesi(Figure 2.9-3).

The proposed project is within King County, which located on central Puget
Sound; Seattle is the county seat. Snohomish Caarihe northernmost of the four
counties, and its county seat is Everett. PiercenGois located to the south and has
Tacoma as its county seat. Kitsap County is locatedt of King County across
Puget Sound; Bremerton is its county seat.

Historically, King County has comprised more th&3bof the Puget Sound region’s
population and more than 30% of the total popuhatid the state. Table 2.9-12
shows the recent population trends for the foumtiea in the Puget Sound region.
The populations of Pierce and Snohomish Countiesianilar, and each accounts for
about 20% of the region’s total population. The ydapon of Kitsap County is by far

the smallest, with only 7% of the region’s totapptation. The three larger counties
(King, Pierce, and Snohomish) are the first, secaam third most populated

counties in Washington, respectively.

Table 2.9-12. Regional Population Trends, 1980-2006

1990-2006
2006 Avg. Annual
Area 1980 1990 2000 2003 Estimate Increase
King County 1269,898  1507,305 1,737,034 1,779,300 1,826,732 1.3%
Kitsap County 147,152 189,731 231,969 237,000 240,604 1.7%
Pierce County 485,667 586,203 700,820 733,700 766,878 1.9%
g”"hom'Sh 337,720 465,628 606,024 637,500 669,887 2.7%
ounty

Metro area 2240437 2748867 3275847 3387500 3,504,101 2%
Washington State ~ 4,132,353 4,844,663 5894121 6,098,300  6,395798 2%

Bold indicates study area percentage values that exceed those for the State of Washington.
Source: FHWA 2004 and USCB 2008
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Since 1990, the regional population increased fgy @%0,000 people. Between 1990
and 2006, the population of King County increasgdlimost 320,000. Pierce County
increased by approximately 181,000, Snohomish Gobgt almost 205,000, and
Kitsap County by over 50,000. The average annugulation increase for King
County between 1990 and 2006 was 1.3%. The avenageal increase for Kitsap,
Pierce, and Snohomish counties was 1.7, 1.9 ari, 2&spectively. The average
annual increase over this period for the region thedState of Washington was 2%.
Although the total population increase in King Cguwas larger than for the other
counties, population growth of adjacent countiesuo®d at a faster rate.

The City of Seattle is the largest city in King @by Of the 39 cities within the
county, only six had an estimated population gretttan 50,000 in 2003 (OFM
2003a cited in FHWA 2004). In 2006, the estimategpybation of Seattle was
562,106 and the next largest city, Bellevue, waly 419,678 (USCB 2008). The
other large cities include Kent, Federal Way, Rentmd Shoreline. Over 30% of the
entire county’s population, however, resides inttBeé~HWA 2004).

Population forecasts for the region indicate tHatohnical growth trends will likely
continue. The Washington Office of Financial Marnaget (OFM) published a 20-
year population forecast for counties in 2002.Hea hext 20 years, the population of
the Puget Sound region is expected to continuentoease, though at slightly
decreased average annual growth rates as compapedtttrends. The population of
Washington State is expected to increase to ogemillion by 2020. The population
of King County is forecasted to increase to apprately 2 million (which it is
already nearing); Pierce and Snohomish countie®xpected to increase to almost
900,000 each, and Kitsap County is expected tease to approximately 300,000.
Average annual increases are anticipated to bethess 2% for the three smaller
counties and less than 1% for King County. Thougiputation increases are
expected to decrease somewhat, these rates inthiedteelatively strong population
growth can be expected for the four-county regiothie future (FHWA 2004). The
primary reason for the increase in population s @verall size of the regional
economy. The three larger counties include thd-fisecond-, and third-largest
county-wide work forces of all counties in the 8tatn 2002, these counties
accounted for approximately 68% of all jobs in tBtate but only 52% of the
population (FHWA 2004). A total of 75% of all ofdlregion’s jobs are located in
King County (FHWA 2004). Many workers commute ttgoin King County from
Kitsap, Pierce, and Snohomish counties (FHWA 2004).
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As the largest city in King County, Seattle has thajor share of all jobs in the
county. In 2000, the Puget Sound Regional Courgibrted a total of 540,419 jobs,
which means that approximately 45% of King Countgtal number of jobs were
located in Seattle (PSRC 2003). Approximately 70Pthese jobs were equally
spread among three sectors: manufacturing, tradsfiortation/utilities, and
services.

Table 2.9-13 shows that the economic strength efrégion and King County are
different from the rest of the state. The PugetrBowegion has only a small
proportion of the total number of workers employedhe resource sectors of the
economy. These sectors include agriculture, foreshing, and mining. In contrast,
the region has higher employment in the financidiplesale trade, transportation,
services, and manufacturing sectors of the ecor(&idyVA 2004).

Table 2.9-13. Regional Average Annual Nonagricultural Employment,

2002
Economic King Pierce Snohomish
Sector County County County Metro Area  Washington
Natural Resources 2,000 1,000 b 3,000 9,000
and Mining
Construction 78,000 16,000 17,800 111,800 155,000
Manufacturing 165,000 20,000 45,700 230,700 286,000
Wholesale Trade 69,000 9,000 6,000 84,000 116,000
Retail Trade 144,000 29,000 27,000 200,000 306,000
Transportation, 51,000 9,000 3,100 63,100 88,000
Warehousing, and
Utilities
Information 73,000 3,000 3,700 79,700 94,000
Financial Activities 89,000 13,000 11,200 113,200 146,000
Professional and 180,000 20,000 16,100 216,100 290,000
Business Services
Education and 135,000 37,000 20,300 192,300 307,000
Health Services
Leisure and 119,000 24,000 17,800 160,800 245,000
Hospitality
Other Services 49,000 11,000 8,500 68,500 98,000
Government 200,000 52,000 34,500 286,500 516,000
Total 1,355,000 243,000 212,300 1,810,300 2,655,000

Note: Equivalent 2002 fourth-quarter benchmark data for Kitsap County was not available.
** = data suppressed due to confidentiality

Sums may not total due to rounding

Source: FHWA 2004
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Major Regional Employers

The Seattle-Tacoma SMSA region has a diverse ecgnibns a national center for
manufacturing, high technology industries, servideternational trade, and tourism
(FHWA 2004). It is a major manufacturing center fiansportation equipment and
wood products. The region’s several seaports, riatemnal airport, and extensive
network of railroad and trucking services makernie @f the nation’s largest import-
export centers. It is also a regional finance aadiises center for the Pacific
Northwest region. The high-tech and biotech indestare a growing sector of the
economy. Furthermore, the region is home to seweildary bases (FHWA 2004).

The manufacture of wood products has been the &digrdof the regional economy
for over 150 years in the Pacific Northwest. Thare sawmills for lumber and
shingles as well as manufacturing plants for doarimdow frames, and wood
veneers. Products are shipped around the worldorMagional employers include
the Weyerhaeuser Company, Simpson Timber Comparty,PdJum Creek Timber
Company. Changes in resource supply, environmeegpilations, world trade, and
tariff factors, however, have hurt these sectoreaent years (FHWA 2004).

Despite increasing pressures from urban developmiet region also has a
substantial agricultural sector. Key agriculturanters are located in Snohomish
County and the southeastern portions of King arefcBi counties, which produce
fruit and vegetable crops, along with dairy andlpgyproducts. (FHWA 2004)

Over the past half century, the regional econonyg lbeen heavily dependent upon
the manufacturing sector, especially airplane maatufing. The Boeing Company,
one of the world’s largest airplane manufacturéiess established assembly plants
and offices throughout the region. Major plants laeated in Everett, Renton, and
Auburn. In more recent years, the Boeing Company ihareasingly outsourced
functions to independent contractors, which hasdtted the formation of many
aerospace-related businesses in the region. Tlospeee industry has long been
affected by cyclic ups and downs. Since the ea®80%, total regional employment
in the aerospace sector has steadily declined stk employment levels exceeding
100,000 workers. The increasing diversificationtlod regional economy helps to
mitigate the cyclic impacts of changing employmlentls at Boeing, although large-
scale layoffs still have strong direct and indireffects on the local economy. Other
major transportation-related manufacturing firms time region include Todd
Shipyards and Paccar (FHWA 2004).

Over the past two decades, the computer and hafh-sector of the regional
economy has grown considerably and has risen tonakiprominence. Employment
peaked in the late 1990s, and an economic recessiged employment to decline in
the early 2000s. The major employer is Microsoftjoli now employs about 35,500
workers in the Puget Sound region (Microsoft 2008)e rapid growth of Microsoft
has also been the catalyst for the formation ofyr@mputer software and Internet
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companies, which together now employ tens of thedsaf workers in the region
(FHWA 2004).

Employment in the biotechnology and medical tecbgglsectors has also grown
considerably over the past decade. The Fred HwgohirtCancer Research Center,
Amgen (previously Immunex), and other biotechnolfigys are located at the south
end of Lake Union and in downtown Seattle (FHWA£00

The region is the financial hub for Washington &tamd the Pacific Northwest. The
state’s banking, financial services, insurance girgecurity and commaodity brokers,
holding companies, and investment firms are heatiepeal primarily in Seattle.

Washington Mutual Bank is headquartered in Seat8afeco Insurance Company
was headquartered in Seattle until it was recemtischased by Liberty Mutual of

Boston. These industries have experienced considerapheaval as banking
institutions merged in the 1990s and currently aghmof the national financial

industry have suffered mortgage-related losses.

The region has several major port facilities. Tloet Bf Seattle is the fourth largest
container shipping port in the nation and the larga Washington. The Port of
Tacoma is the second largest port in Washingtorwe®éy, the volume of goods
passing through the Port of Tacoma has rivaledPte of Seattle, in part due to the
intermodal rail system that puts the Port of Tacamahe cutting edge of container
shipping technology. There is also a deepwater ipoEverett, which, historically,
was involved in the export of raw logs and locattgnufactured wood products. In
addition, the Port of Seattle’'s Seattle-Tacoma rivetonal Airport facilitates
international shipping of large volumes of cargood® Together with the
interconnected network of railroad and truckingvemss, these facilities make the
region one of the nation’s most important West Cgmteways for import-export
trade, especially with Pacific Rim countries. Thegional economy is further
strengthened by the presence of major militarylifeas in Pierce, Snohomish and
Kitsap counties. The army and naval bases and stippdusinesses directly and
indirectly provide an estimated 11,000 jobs. Thenetnic benefits of the military’s
presence are not limited to payrolls as numerousractors supply goods and
services to these facilities (FHWA 2004).

Regional Economic Stability

The Puget Sound region has provided, and will ocomtito provide, a favorable
business environment for existing and new busisesSeattle is an important
business and commercial center for the region alagispa major role in the
substantial Pacific Rim trade with the East. Kegtdes that attract businesses include
the highly skilled work force, well-recognized majeducational institutions,
manufacturing capabilities, access to both domestet international markets, and a
diverse regional economy. For residents, the PRgend offers a high quality of life,
nationally recognized performing arts, professios@brts teams, and scenic beauty.
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All of these factors contribute to conditions tlaae expected to bring continued
employment and population growth in the regiontfar foreseeable future (FHWA
2004).

2.9.7. Educational Facilities

This section provides information on educational aammunity facilities located in
the study area. One educational facility occurdiwithe study area. Several others
are located in the Commercial Core of Seattle datshe study area. No religious
institutions (places of worship or meditation orttgaing places for members) or
cemeteries are located within the study area. @iltand social institutions are
described separately in other sections of thisrtepo

The only educational facility identified within tletudy area was the Art Institute of
Seattle. The Art Institute of Seattle is a privatefessional/technical school abutting
the BNSF railroad tracks just east of Alaskan Waythe northern portion of the
study area. The main building (South Campus) iatkxt at 2323 Elliott Avenue and
the North Campus building (shared with Real Netwbdik located at 2600 Alaskan
Way. The Art Institute of Seattle is accredited the Northwest Commission on
Colleges and Universities, an institutional acdiadi body recognized by the
Council for Higher Education Accreditation and tHeS. Department of Education.
The mission of The Art Institute of Seattle is twyde higher education programs
that prepare students for careers in design, téopymobusiness, and hospitality
related fields. In the fall of 2005, the studendy@onsisted of approximately 2,050
students representing more than 40 states andtireme30 countries (Art Institute of
Seattle 2006).

The Seattle School District has one facility lodate the Commercial Core area. The
Center School is located within the Center HousddBuy at the Seattle Center,
some distance northeast from the study area. TheC&chool is a small high
school for grades 9 through 12. In October 20a6ta of 280 students were enrolled
at the school (Seattle Public Schools 2005).

Located east of the study area in the Pioneer 8queighborhood is the Interagency
Academy’s Youth Education Program (YEP) located tbe third floor of the
Alaskan Building, a commercial office building &ietcorner of Second and Cherry
Streets. YEP offers General Education Diploma magpan and diploma completion
courses for youths seeking an alternative educa@mvironment. YEP is
administered by the Seattle School District, asdcifirriculum is governed by the
Office of the Superintendent of Public Instructidrhrough collaboration between
the Seattle School District and the City of Seatt¥EP provides small,
individualized, computer-assisted classes in regdimiting, math, social studies and
science. Students also have the opportunity to eaulit in occupational education
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and elective courses as needed to help them acthewegoals of graduation and
employment.

In downtown Seattle, there are a number of prichitdcare facilities; however, no
childcare facilities were identified within the diuarea.

2.9.8. Social and Employment Services

No social and/or employment service providers amatied within the study area;
however, many public and non-profit social servpreviders are located in the
Commercial Core area of Seattle. These social cgrgrganizations provide hot
meals, food bank services, drop-in hygiene faediticlothing, employment and
mental health counseling and legal services, afedreds for other social services and
employment.

2.9.9. Cultural and Social Institutions

There are many cultural and social institutionsated in the Seattle Commercial
Core area in close proximity to the project arelese include exhibition centers,
community landmarks, and museums. They attractieess from the Puget Sound
region, as well as business visitors and touriste&nts occur during daytime and
evening hours seven days a week. Several museeniscated in the study area, or
in close proximity, and are open daily and exhibitange on a periodic basis.

Other cultural and social institutions and landrsaskthin the study area include the
Washington State Ferries Terminal at Colman Docier§P50 and 52), Seattle
Aquarium, Odyssey Maritime Discovery Center, andl B&reet Pier 66 conference
center, all located along the waterfront. The $mahrt Museum Sculpture Park
opened in January 2007 at the north end of the &kaw

2.9.10. Government Institutions and National Defense
Installations

Many government agency offices are located in teatt® Commercial Core area,;

however, few are actually located within the staglga. The exceptions are the Port
of Seattle facilities at Pier 69, which accommodaie Port of Seattle headquarters
and the terminal for the Victoria Clipper; Bell &t Terminal, which is home to a

cruise ship terminal, conference center, and maatngiers 64, 65, and 66; Seattle
Parks facilities; and the Seattle Aquarium.

The only state facility in the study area is thesiWagton State Ferries Terminal at
the Colman Dock.
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2.9.11. Neighborhood Cohesion

As described in prior sections, the project studgaacrosses three Seattle
neighborhoods. Land uses, population charactesjspablic facilities, community
services, and special landmarks all help to defilese neighborhoods.
Transportation services and infrastructure defeceessibility within and between the
neighborhoods. A key aspect of cohesion is corwigctof land uses, facilities,
services, and population, and the inter-relatiqgmshietween these elements that
define the human environment. The following seditighlight the elements that
define the cohesiveness of the study area as aevemul the several neighborhoods
traversed by the project corridor.

Transportation Services

Alaskan Way is downtown Seattle’s westernmost mtt@tong the shores of Elliott

Bay. It serves as a vital economic, transportatiom, social link for Seattle. Alaskan
Way parallels the waterfront Seawall from Broade&tiin the north to S. Washington
Street in the south and has two southbound andhtwithbound lanes with parking
generally provided on both sides of the roadwaye fidadway carries approximately
12,000 vehicles per day. Alaskan Way is designhtethe City as a Major Truck

Street used primarily to accommodate freight movenaed oversized loads, carry
out local deliveries, and transport hazardous rad$eprohibited on either State
Route (SR) 99 (the Alaskan Way Viaduct) or Intdestd (I-5). Alaskan Way

accommodates significant freight movement throunghQity, and to and from major
freight traffic generators, including the Port okdftle facilities. Between S.

Washington and Union streets, SR 99 is an elevsttettture that runs parallel to
Alaskan Way, thus not interrupting the local traffiow along Alaskan Way. North

of Union Street, SR 99 veers northeast (away frdaskan Way) before entering the
Battery Street Tunnel.

Most of the project area is accessible by pub&agit from outside of the downtown

area. Buses and taxis provide transportation sethimughout the Commercial Core
and waterfront area. In addition, there is no chag use the buses serving the
Commercial Core or along Alaskan Way within thedgtarea. This level of service

provided at minimal cost to transit riders is dical support service to downtown

residents, especially those who are low income, diess, and/or reliant on public

transit.

Land Uses

A variety of land uses exist between S. Washingiwh Broad streets. Land use types
vary and include commercial, retail, recreatiogalyernmental and residential uses.
Section 2.2 of this report provides a more detadlescription of the land uses within
the study area.
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Population Characteristics

Office workers, residents (including homeless pes¥o visitors, and others use
different portions of the study area. A percentafighis mixed population group

lives in the study area, while other segments efpbpulation are present only during
weekday business hours, sports events, or to@astons.

Linkages to Community Facilities

Most of the residents within the project study aaea not linked or associated with
the many community facilities found in downtown fiea There are no community
centers, public schools, preschools, or religin#itutions; and only one private
professional school is located in the study argaddubtedly, some residents within
the study area attend events at the cultural atsdimstitutions in area. However,
since a large proportion of low-income and homelgsssons residing in the area
would have little income to spend on such actisiti¢he linkages between the
community facilities in the project study area awrounding neighborhoods and its
residents are presumably weak. The downtown area Host some free arts and
cultural events, such as free performances atktl; both inside and outside in the
plaza area on"4Avenue.

Unique Community Identity

The Pioneer Square neighborhood, in the south dntheo project area, is an
important symbol of the City and its historic stagjiarea in the late 1800s for
thousands of miners heading for the Klondike GalghRrin Alaska. In particular, the
S. Washington Street Boat Landing is consideredingportant element of the
surrounding historic district. Along the Seattleteréront, the ferries are a unique
symbol of Washington and the City of Seattle. leariprovide residents and visitors
with easy and affordable transportation across P8gend. The piers and ferries
broadly represent the community’s ties to the wedat, Puget Sound, the San Juan
Islands, the fishing industry, and internationati.
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2.10. Visual Quality

2.10.1. Overview

This section identifies and evaluates issues mrlate visual resources along
Alaskan Way that would occur as a result of théoEIBay Seawall replacement.
This section uses methodology adapted from the rRedddighway

Administration’s (FHWA) visual impact assessmensteyn (FHWA 1983) in

combination with other established visual assessBystems.

2.10.2. Methodology

Approach and Methodology

Identification of visual resources in the studysaeatailed three steps:

1. Objective identification of the visual featurégisual resources) of the
landscape;

2. Assessment of the character and quality ofetlresources relative to overall
regional visual character; and

3. Identification of the importance to people, sensitivity, of views of visual
resources in the landscape.

With an establishment of the baseline (existing)ditoons, a proposed project or
other change to the landscape can be systematieadlipiated for its degree of
impact. The degree of impact depends both on thgnimale of change in the
visual resource (i.e., visual character and quadityd on viewer responses to and
concern for those changes. This general processmgar for all established
federal procedures of visual assessment (Smastoal, 1986) and represents a
suitable methodology of visual assessment for gthgects and areas.

The approach for this visual assessment is addpted FHWA's visual impact
assessment system (FHWA 1983) in combination witteroestablished visual
assessment systems. The visual assessment proceb®&s identification of the
following:

= Relevant policies and concerns for protection stial resources;

= Visual resources (i.e., visual character and qguatit the region and the
study area;

= |Important viewing locations (e.g., roads) and tkeeagal visibility of the
study area using descriptions and photographs;

= Viewer groups and their sensitivity; and
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= Potential impacts.

» The methodology employed for performing the visagdessment included
the following:

* Review of the SR 99: Alaskan Way Viaduct & SeawRé#placement
Project Draft Environmental Impact Statement VisQalality Technical
Memorandum and Visual Simulations (FHWA 2004);

= Review of the City of Seattle’s and U.S. Army Corpk Engineers’
policies related to visual or aesthetic resources;

= Walking tour of the entire length of the Seawab)jpct; and

= Review of photos taken during the walking tour giebtos previously
taken during a 2003 Corps boat tour.

Concepts and Terminology

Visual Character

Both natural and artificial landscape features magethe character of a view.
Geologic, topographic, hydrologic, botanical, wiflell recreational, and urban
features influence visual character. Urban featunelude those associated with
landscape settlement and development, such as,radilities, structures,

earthworks, and the results of other human aa#itiThe perception of visual
character can vary significantly seasonally andnekieurly as weather, light,
shadow, and the elements that compose the viewdtmaye. Form, line, color,
and texture are the basic components used to desdsual character and quality
for most visual assessments (U.S. Forest Service};19HWA 1983). The

appearance of the landscape is described in tefrtfseadominance of each of
these components.

Visual Quality

Visual quality is evaluated using the well-estaidid approach to visual analysis
adopted by FHWA, employing the concepts of vividndstactness, and unity
(Jonesegt al 1975; FHWA 1983), as defined below.

Vividnessis the visual power or memorability of landscajpenponents as they
combine in striking or distinctive visual patterns.

Intactnesss the visual integrity of the natural and humaiitdandscape and its
freedom from encroaching elements; this factor lsarpresent in well-kept
urban and rural landscapes, as well as in natatthgs.

Unity is the visual coherence and compositional harmofiythe landscape
considered as a whole; it frequently attests tocereful design of individual
components in the artificial landscape.

2.10-2
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Visual Quality

Visual quality is evaluated based on the relatiegrde of vividness, intactness,
and unity, as modified by its visual sensitivityigh-quality views are highly
vivid, relatively intact, and exhibit a high degreé visual unity. Low-quality
views lack vividness, are not visually intact, ggaksess a low degree of visual
unity.

Visual Sensitivity and Viewer Response

The measure of the quality of a view must be teegbby the overall sensitivity of
the viewer. Viewer sensitivity is based on the hilgiy of resources in the
landscape, the proximity of viewers to the viswslaurce, the elevation of viewers
relative to the visual resource, the frequency dimgtion of viewing, the number
of viewers, and the type and expectations of imtligls and viewer groups.

The criteria for identifying importance of viewsearelated in part to the position
of the viewer relative to the resource. An aretheflandscape that is visible from
a particular location (e.g., an overlook) or senégoints (e.g., a road or trail) is
defined as a viewshed. To identify the importanfeviews of a resource, a

viewshed may be broken into distance zones of foregl, middleground, and

background. Generally, the closer a resource tisdwiewer, the more dominant it
is and the greater is its importance to the viewdthough distance zones in

viewsheds may vary between different geographitorsgor types of terrain, a

commonly used set of criteria identifies the fooegrd zone as 0.25 to 0.5 miles
from the viewer, the middleground zone as extenétiogp the foreground zone to

3 to 5 miles from the viewer, and the backgroundezas extending from the
middleground zone to infinity (U.S. Forest Servig¥4).

Judgments of visual quality and viewer responset imeisnade based in a regional
frame of reference (U.S. Soil Conservation Serti@@8). The same type of visual
resource in different geographic areas could hawiffarent degree of visual
quality and sensitivity in each setting. For exapa small hill may be a
significant visual element in a flat landscape bave very little significance in
mountainous terrain.

Generally, visual sensitivity is higher for viewses by people who are driving for
pleasure; people engaging in recreational acts/isach as hiking, biking, or
camping; and homeowners. Sensitivity tends to betdor views seen by people
driving to and from work or as part of their wolld.§. Forest Service 1974; U.S.
Soil Conservation Service 1978; FHWA 1983). Commaitnd non-recreational
travelers typically have fleeting views and tendidous on commute traffic and
not on surrounding scenery; therefore, they areigdly considered to have low
visual sensitivity. Residential viewers typicallgye extended viewing periods and
are concerned about changes in the views from themes; therefore, they
generally are considered to have moderate to hgglalvsensitivity. Viewers using

2.10-3
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recreation trails and areas, scenic highways, aetic overlooks are usually
assessed as having high visual sensitivity.

2.10.3. Regulatory Context

City of Seattle Policies

The Seattle Municipal Code (SMC) 25.05.675.P, Rubiew Protection, indicates
“...visual amenities and opportunities are an integpart of the City's
environmental quality.” Policies in this sectiorerdify specific significant natural
and human-made features, views of which are predeitom specific viewpoints,
parks, scenic routes, and view corridors. Theseifspdeatures include Mount
Rainer, the Olympic and Cascade Mountains, the tmwm skyline, historic
landmarks designated by the Landmarks PreservBiand, and major bodies of
water including Puget Sound, Elliott Bay, Lake Wagton, Lake Union, and the
Ship Canal (SMC 25.05.675 (P) (2) (b) (i))..

Seattle’s Central Waterfront Concept Plan alsotilea maintaining water views
from downtown public places and along view corrigdand visually linking the
waterfront to downtown. The plan specifically déses development of a visual
link between Pike Place Market, the Seattle Aquariand the waterfront. In
addition, the plan identifies protection of viewerh the Pike Place Market, from
First Avenue intersections (at Pine and Stewadest), along the Pike Street
Hillclimb, and panoramic views from Victor Steinleek Park.

U.S. Army Corps of Engineers Policies

Engineer Regulation 1105-2-100, Section C-5, Adrtleesources indicates that
aesthetic resources are to be protected in comjumaiith other natural resources.
Specifically, this section states that a systemapiproach (such as the FHWA
approach) for assessing aesthetic resources shiatlnided in planning efforts.

2.10.4. Affected Environment

Regional Character

The Alaskan Way Seawall is located along the edge @f Elliott Bay within the
City of Seattle and the overall Puget Sound regibime region is a complex
system comprising wooded rolling terrain, urban elepment, valleys, and
waterways and surrounded by nearby mountains, wioigbther create areas that
are typical of terrain west of the Cascade Mountamge. The expanse of Elliott
Bay and Puget Sound allows for views across tantreh of Magnolia Bluff and
Queen Anne and to the west of Bainbridge Island,Khsap Peninsula, and the
peaks of the Olympic Mountains (Figure 2.10-1).

2.10-4
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Study Area Character

The Seawall study area is composed of the immediméground and dominant
elements normally within 0.5 miles of the Seawtdkeif. The prominent visual
character within this area includes the waterfgiets and structures, Elliott Bay
and its shoreline, the downtown skyline, and thaskan Way Viaduct. The vivid
downtown environment is shown in photo 1 of Fig@&0-2 and the typical
seaward view of the Seawall and downtown backgrdarghown in photo 2 of
Figure 2.10-2.

Visual Character Unit/Key Viewpoint

For this study, key views were selected to repitetiesm range of views in the
project area. The view selection process includettl freconnaissance of the
corridor and assessment of potential “visual chtaraanits” from which the

existing highway and proposed alternatives ardohsi

A visual character unit is a geographic area inclwhiiews of the subject have a
similar context as defined by features of the msgftisuch as topography, the
location of the viewer in relation to the objecinmeviewed, the character of the
landscape (such as vegetation cover) or the clesrattthe urban environment,
and the role of the subject viewed in the landscape

Visual character units were identified and evaldatier review of photographs of
various viewpoints in various areas and in accardawith the FHWA DEIS
(FHWA 2004). The visual character units are showRigure 2.10-3 as follows:

= North Waterfront,

= Central Waterfront,

= Belltown,

=  Pike Place Market,

= Commercial Core, and

= Pioneer Square.

Six key viewpoints were also selected and showkigare 2.10-3.

North Waterfront

The north waterfront area from Pike Street to MyrtEdwards Park is
characterized by a substantial change in gradeersoutherly portion of the site
between the waterfront and Belltown to the eastpidgt views of the north
waterfront area are shown in photos 3 and 4 inréi@ul0-4. The change in grade
becomes less abrupt north of Wall Street, allowiglgicular street connections.

2.10-6
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Photo 1. Aerial View of Waterfront and Downtown

L

Photo 2. Typical View of Seawall with Alaskan Way Viaduct and Downtown in Background

Figure 2.10-2

U.S. Army Corps of Engineers (2003); Jones & Stokes (2006) Photos 1 and 2
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Photo 4. Key Viewpoint 2, facing southeast, along Alaskan Way towards Pier 66.

Figure 2.10-4
Jones & Stokes (2006) Photos 3 and 4




Existing Conditions Report

The waterfront in this area is oriented to the Ime@est. A waterfront promenade
approximately 12 to 16 feet wide provides a lineakway along the entire

waterfront. North of Pier 59, the historic piers tme waterfront have been
removed or substantially remodeled. Piers 62 andvéf reconstructed in the
1990s when they were purchased by the City of [Bedthe piers provide a single
deck area without buildings that is used for passikewing and special events
such as summer concert series. Pier 66 was rahtolta cruise ship terminal,

marina, shops, restaurants, and retail uses inldtee 1990s and includes a
pedestrian bridge connection to Elliott Avenuelte east; the bridge is about four
stories higher in elevation than Alaskan Way &t tbcation. Pier 67 was replaced
by the Edgewater Inn Hotel in the early 1960s aad been remodeled several
times since.

Pier 69 was remodeled into offices for the PorEetttle in the 1990s. Pier 70, at
Broad Street, has been remodeled several timagtdins the turn-of-the-20th

century heavy-timber internal structure but hasnb@ded with modern materials.

It contains offices, parking, and several restaisrabhe waterfront north of Broad

Street currently includes the waterfront promenade.

The east side of Alaskan Way includes the BNSKoadl between Bell and Broad
streets on a franchise within the right-of-way. \B&n Pine and Bell streets,
development on the east side of Alaskan Way induwd@dominiums, a hotel, and
an office building constructed by the Port of Sedtt the 1990s.

Central Waterfront

The central waterfront extends from Yesler Way lbowt Pike Street, where the
Viaduct continues to the east on a separate rifghiag to the Battery Street
Tunnel. The existing character of the waterfrordedined to a great extent by the
existing Viaduct, which delineates its easterly habary. Street trees, ivy growing
on the Viaduct structure, a multipurpose trail, &melwaterfront trolley adjacent to
the Viaduct add some softening and complexity todtiucture but do not change
its overall visual dominance as shown in photoad&of Figure 2.10-5.

The waterfront side of the Alaskan Way surface estris characterized by
water-oriented structures. The Colman Dock Fermnmiieal between Yesler Way
and Madison Street contains a modern passengerinedrnrm a pier-like
configuration surrounded by large deck areas forarad truck queuing. From
Marion to Pike Streets, Piers 54, 55, 56, 57, adde¥oke the maritime legacy
when this area was the working waterfront of Seafitedating current container
shipping technology. These piers contain long, toamsit sheds with waterways
between providing berths for ships. The transitdsheresently are occupied
primarily by retail and restaurant uses.

2.10-10
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Photo 5. Key Viewpoint 4, facing southwest towards Elliott Bay between Pier 54 and Pier 55.

SEAVILE AQUARIUM

Photo 6. Key Viewpoint 5, facing northwest, along Alaskan Way towards Pier 53.

Figure 2.10-5
Photos 5 and 6

Jones & Stokes (2006)
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The waterways between piers generally provide ivellgt unobstructed view
corridors to the west of Elliott Bay and Puget Shutihe wooded ridges of the
Kitsap Peninsula, and the Olympic Mountains in tstance. The Seattle
Aquarium is located at the foot of Pike Streetp@rs 59 and 60.

The Viaduct contrasts in uniformity of line and aolwith the variety and
complexity of uses and human activities on the vitaet to the west. The view to
the north from Yesler Way and the view south frdme MWaterfront Park are
characterized primarily by the Viaduct's two hontal traffic decks, which
continue into the distance where they curve andpgisar among the rooflines of
buildings. The Viaduct structure bears little relaship to the buildings in
downtown to the east of the structure, since striwedt break it into blocks define
the basic downtown unit. Streets have no particsilgmature among the uniform
rhythm of horizontal elements and vertical suppafighe Viaduct. Streets are
marked only by the presence of traffic signals qunelued cars.

Belltown

The Belltown Visual Character Unit area is gengralbunded by Stewart Street
on the south, Fifth Avenue on the east, Denny Waytlee north, and the
waterfront on the west. For the purposes of thaleis, the boundaries of this
area end at the east side of the Alaskan Way sudtaeet. The Belltown area is
one of the fastest growing neighborhoods in Seattith substantial multifamily
residential development in the past decade. Retad restaurant uses are
concentrated along First and Second avenues. Typieaws of Belltown are
depicted in photos 7 and 8 of Figure 2.10-6.

Pike Place Market

For the purpose of this analysis, the Pike Placekdtarea is defined as stretching
from Union Street to Lenora Street on the east sfdbe existing AWV Corridor
and is shown in photos 9 and 10 of Figure 2.104re @rea of the Pike Place
Market Historical District and the Pike Place Deyghent Authority is somewhat
smaller. The larger area was selected for this yamsalto include related
development of a similar character, including thmigiely owned south arcade
that connects to the Pike Place Market and thel @td restaurant uses north of
the Pike Place Market on Western Avenue, whichtadtie retail character of the
area.

Commercial Core

The commercial core is the traditional downtown a@hdracterized by high-rise
office buildings and is shown in photos 11 and fZigure 2.10-8. The area
between Western Avenue and the waterfront is gépdlat. Between Columbia

Street and Spring Street, the slope between WeatatrFirst Avenues is gentle
enough to allow through vehicular traffic.

2.10-12
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Photo 8. Key Viewpoint 1, facing northeast, up Clay Street with seawall railing in foreground.

Figure 2.10-6
Jones & Stokes (2006) Photos 7 and 8
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Photo 10. Key Viewpoint 3, facing south, towards the Pike Street streetcar stop and aquarium.

Figure 2.10-7
Jones & Stokes (2006) Photos 9 and 10
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Photo 11. Key Viewpoint 3, facing east towards downtown commercial core with viaduct in foreground.

Photo 12. Key Viewpoint 5, facing west, towards Alaskan Way and Pier 53 from commercial core.

Figure 2.10-8
Jones & Stokes (2006) Photos 11 and 12
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North of Spring Street, there is no vehicular stefaonnection to Alaskan Way.
The grade change between First Avenue and thefwatevaries from about three
stories at Seneca Street to over eight storiekatJreet.

The City of Seattle has designated “Green Strdet&iclude Marion Street from
Second Avenue to Alaskan Way, Spring Street froratFAvenue to the Alaskan
Way surface street, and University Street fromtFgenue to the Alaskan Way
surface street (Figure 2.10-9) (SMC, 2008). Greeae® are rights-of-way that
are designated for a variety of treatments, suchdesvalk widening, landscaping,
traffic calming, and pedestrian-oriented featuegnhance pedestrian circulation
and open space use. Green Street development leas ibwlemented on
University Street with Harbor steps and on Spritg& with sidewalk widening
and landscaping.

The visual context of the Alaskan Way Viaduct adgheent private development
is similar in the block between the Alaskan Wayfaue street and Western
Avenue. Most buildings are four- to eight-storyclrbuildings constructed prior
to 1930 in a loft style consistent with the areséslier status as a manufacturing
and warehousing district. Most of these buildingsséh been reconditioned as
office buildings since the 1960s. The exceptiothie is a 12-story building built
in the 1980s that occupies the block between Marad Spring Streets. In
addition, parking lots are located at the northefa¢ Columbia Street, between
Spring and Seneca streets, and at the north fadaiweérsity Street.

Pioneer Square

The Pioneer Square area consists largely of tuthe®0th century brick
buildings built in a consistent style as shown hote 13 of Figure 2.10-10.
Topography is generally flat, although there iatt rise to the east along Yesler
Way starting at Third Avenue. The unity of architeal style, the inherent interest
of the buildings, the unity of composition, and gdementary elements such as
street trees provide high visual quality throughtiwg historic district. The main
focus of activity in the historic district is alorgrst Avenue to the south, which
has a landscaped median and the largest concentiaitishops and restaurants.
The northern portions of the corridor have gengrailjher visual quality because
of the greater diversity provided by the smallalsof the buildings and the more
complex interactions between the buildings andstineetscape. Buildings to the
south are generally larger, have fewer storefroatsl make up a less diverse
streetscape. The Pioneer Square Neighborhood itardes policies to weave the
east-west streets to the waterfront into the fatrithe community by improving
pedestrian connections, to emphasize view conmectto the waterfront and
restore the S. Washington Street boat landing ascénterpiece of the south
waterfront.

2.10-16
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Photo 14. Typical view of Alaskan Way and seawall from inland direction.

Figure 2.10-10
Jones & Stokes (2006) Photos 13 and 14
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Views from the Project

Views from the project were identified and evaldasdter review of photographs
of various viewpoints in various areas and in adance with the FHWA DEIS
(FHWA 2004).

In the North Waterfront Visual Character Unit, therface roadway generally
comprises two travel lanes in each direction widnkpng on both sides. Views
available to occupants of vehicles traveling nootiid on the surface street
include port facilities such as grain elevators affite buildings along the street
alignment. The Alaskan Way Viaduct is not visildenh this area. However, train
tracks remain present and run parallel to the wilterugh the North Waterfront.
Views to the west, between historic waterfront gjienclude Elliott Bay, Puget
Sound, and the peaks of the Olympic Mountains. @arcdays, these views
toward Elliott Bay with the Olympic Mountains in eéhbackground are key
components of the local visual landscape for pedest tourists, and residents.
The Olympic Sculpture Park is a key visual elemfmtvisitors to the North
Waterfront, providing an artistic lens through whipassersby may view Elliott
Bay and Puget Sound. Views of boats, ranging ie Bam personal watercraft, to
commuter ferries, to cruise liners, can be seerkatb@t various piers on the
waterfront or on the water. The panoramic watermodntain landscape provides
a vivid backdrop to the Seattle Waterfront area.

Within the Central Waterfront Visual Character Uttite viaduct is a key visual
element that contrasts with the views of ElliottyBRuget Sound, and the Olympic
mountains to the west. The greatest visual impaictise viaduct are to pedestrians
on the waterfront promenade on the west side ofAtaekan Way surface street.
The Viaduct functions as a semi-permeable visuaidrabetween the waterfront
and downtown. The shadows cast by the viaduct &edowverlap of vertical
supports obscure the view under the Viaduct ofgrmnd floors of buildings
directly behind it. The encroachment of the Viadsicticture for views from the
west is softened somewhat by the line of streatstrand the visual interest
provided by the waterfront streetcar, which is tedajust west of the Viaduct.
Views of Elliott Bay, Puget Sound and the OlympioWitains are also key visual
components as described for the North Waterfromtr&tter Unit.

A pedestrian moving between the waterfront and down along any of the
perpendicular streets is presented at the Viaditbhtawadical change in the visual
environment, which is reinforced by the intrusiveise levels of engine and
exhaust noise, with the irregular thumps of tiresssing expansion joints and the
occasional noise peaks of heavy trucks moving gh tépeeds. The visual
environment opens suddenly when one passes urel&fididuct; the space above
is open, and street trees frame one side of tlesvsit and buildings the other. On
a clear day, one may see the Olympic Mountainkerdistance and the expanse of

2.10-19
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Elliott Bay and Puget Sound. The intrusion of i@ffioise recedes gradually.
Visual impacts from the waterfront are blocked édygby existing development
north of Pine Street. As described for the Northt&ifeont Character Unit, views
towards the west of Elliott Bay, Puget Sound, dred®lympic Mountains are key
visual elements from portions of the Commercial e€@nd Pioneer Square
Historic District when not obstructed by the Viatuauildings, or other features
of the built environment.

The existing Viaduct is the most prominent featurestreet-level views of the
Pioneer Square Historic District from the Alaskamy\surface street to the east.
The Viaduct dominates near views and obstructs wigiwhistoric structures. From
viewpoints to the south, there are some distanivwvief downtown high-rise
buildings farther to the north; however, they aii@an elements compared to the
scale of the Viaduct. The visual dominance of ttracture is reinforced by the
visual distraction of vehicles flashing by and thesociated noise of vehicles,
especially the thump as they cross expansion joints

Views Toward the Project

Views toward the project were identified and evidda after review of
photographs of various viewpoints in various araad in accordance with the
FHWA DEIS (FHWA 2004).

Within the waterfront visual character units, thea@all is not a large visual
element, since much of the wall is hidden from vieglow Alaskan Way. The
typical view of the Seawall is the roadway surféaself and portions of the railing
along the outer edge of the Seawall. From the sehside, such as near the ends
of piers and from ferries and other vessels inoElIBay, the Seawall appears
intermittently between piers and structures ashibmaogenous horizontal base of
the visual environment. More vivid visual comporgrguch as the waterfront
structures or downtown skyline, appear above angrigk the Seawall (Figure
2.10-4, photos 3 and 4). The Seawall itself is patticularly aesthetic in its
existing condition, as it is often multicolored dte weathering and staining.
Various utility features such as conduit boxes wird housings are also built onto
the Seawall.

All perpendicular streets that intersect with AlmaskRVay in the Commercial Core
are designated view corridors in the Seattle Cohgnsive Plan (DTUDP 8 and 9,
BP-19, LG 92 and 93), Land Use Regulations (SMC42824), and street
vacation policies (Resolution 30297) as indicated Figure 2.10-11. View
corridors are designed to preserve views to the ofethe waterfront and natural
amenities such as Elliott Bay and landforms tovlest. Upper level setbacks are
required on Marion, Madison, Spring, and SeneceeBtrwest of Third Avenue to
limit the encroachment of buildings on the viewrawrs. Views from private
property include employees and residents in buglslithat face the viaduct and

2.10-20
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from buildings along perpendicular street corridoféiere are many high-rise
buildings, generally east of First Avenue, whicHowal views down to the

waterfront through gaps between buildings. Indigidstructures or buildings
within the waterfront become an increasingly smakdement of the visual

environment from higher floors. Buildings east oé$tern Avenue generally have
views of the waterfront blocked by intervening dinlgs, except down street
corridors or where intervening buildings are absemnt parking lots are located.
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Photo 15. View westward from atop the Elliot Bay Seawall between Pier 69 & 70.

Photo 16. Olympic Sculpture Park and seawall as seen from Pier 70.

TetraTech SWG 2008

Figure 2.10-12
Photos 15 and 16




Photo 17. View westward, toward Bainbridge Island, from Pier 70. A commuter ferry is visible on the left.

Photo 18. Olympic Sculpture Park as viewed from the PACCAR Pavillion.

Figure 2.10-13
TetraTech SWG 2008 Photos 17 and 18



Photo 19. View south from Myrtle Edwards Park. The habitat area, sculpture park, Pier 70, and downtown are visible.

Photo 20. The completed Olympic Sculpture Park and downtown Seattle in juxtaposition.

Figure 2.10-14
TetraTech SWG 2008 Photos 19 and 20



Photo 21. Facing North. Myrtle Edwards Park as viewed from the new habitat area north of Olympic Sculpture Park.

Figure 2.10-15
TetraTech SWG 2008 Photo 20
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In these cases, ground floors are likely to belamto the street-level pedestrian
views, second to fourth floors (at the level of thecks of the Viaduct) likely

experience blockage of views down the street corridnd upper floors enjoy
views down street corridors that look over the wigtdand allow unobstructed
distant views.

Views of the waterfront within Pioneer Square arailable from east—west streets
that are perpendicular to Alaskan Way and from @atjato the viaduct, where a
number of buildings directly access the surfaceestand parking beneath the
aerial structure. Views toward the waterfront froine Pioneer Square Historic
District are most significant from the five perpendar streets stretching from
South King Street to Yesler Way. The visual conte#xthe streets is similar in that
three- to eight-story brick buildings tightly framal. The complexity of the
framing tends to increase on the northerly strbetause the building scale tends
to be smaller and more complex. All the streeteHavildings at the sidewalk line,
street trees, and no overhead utilities. The stneetvide a unified and consistent
corridor of urban development of a historic chagacViews from private property
include employees and residents in buildings thae fthe waterfront, and from
buildings along perpendicular street corridors.

Buildings east of First Avenue are unlikely to haiews of the waterfront, except
down street corridors. Some buildings fronting West side of First Avenue have
views of the viaduct from rear windows facing wesghere intervening buildings
facing the Alaskan Way surface street are lowen tiiiee viaduct. For buildings
adjacent to the Viaduct, the Viaduct structureikely to dominate ground floor
views. Views from second to fourth floors adjactmtthe viaduct are likely to
look out upon traffic decks. These views may bekdal or exhibit the presence of
high-speed traffic flashing past windows. There s&eeral buildings adjacent to
the viaduct with floors above the viaduct level tihese cases, there are views of
the waterfront, Elliott Bay, Puget Sound, West 8eatand the Olympic
Mountains that are not blocked or intruded uporth®yviaduct. Yesler Way and
Jackson Street are both designated City of Se&ttknic View Routes. Both
streets are oriented east-west.

From higher elevations east of the Pioneer Squaa, duilding occupants enjoy
panoramic views to the west. The views west dovwakstan Street east of Fifth
Avenue are framed somewhat more closely by buiklititgan the Yesler Way
views. Both streets have a moderate slope dowbdatalhird Avenue, where the
topography is almost flat. The existing Alaskan Wéagduct is visible in distant
views to the west down both streets as a horizdraall that contrasts with the
water of Elliott Bay. The viaduct also providesamtrast to the linear nature of the
street corridor. It is not a dominant element cftalit views because of the vivid
focus provided by water and mountain views. In ¥f@nity of Third or Fourth
Avenues, the position of the Viaduct relative toadnserver moves above the line
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of sight and is silhouetted against the sky. As omwes closer, it increases in
relative scale and blocks elements of the disteaws.

All views of the project area from the Belltownk@iPlace Market, Commercial
Core, and Pioneer Square visual character unitsiamar in that these are not
seaward views of the Seawall project area as showhoto 14 of Figure 2.10-10.
When visible, the Seawall normally appears onlytlas roadway surface of
Alaskan Way and the intermittent railing along tBeawall edge. At greater
distances, the more vivid elements of Elliott Band g¢he waterfront structures
dominate the long-distance views of the Seawall.

Historic Landmarks

The City of Seattle Municipal Code allows for th@tection of views of historic
landmarks as designated by the Landmark Presemvaéioard. Table 2.9-3
presents a list of historic landmarks in the stadya. The landmarks identified in
the study area were all historic buildings. Anyufigt development within the area
must consider the effects on protected views ofif@arks in addition to the
protection of views of natural features, as disedss previous sections. The
owner, present use, and address are presented takile.

Table 2.9-3. Historic Landmarks in the Study Area

#  Owner Present Use Address
1. Winant, Anais Retail 1923 1ST AVE
2. Champion Building Retall 1926 PIKE PL
3. Pike Place Market Preservation and

Development Authority Retall 1918 PIKE PL
4. Pike Place Market Preservation and

Development Authority Retail 1912 PIKE PL
5. Seattle Department of

Transportation Retalil 1901 PIKE PL
6. Pike Place Market Preservation and

Development Authority Retalil 1423 1ST AV 98101
7. Inter Co-op USA No 7 Office 1501 WESTERN AV
8. Integrus Architecture P.S. Office 1426 ALASKAN WY
9.  Pacific Trustee, Ltd. Office 1414 ALASKAN WY
10.  Harbor Properties, Inc. Misc 1400 WESTERN AV
11.  Bradely Holdings, Ltd. Loft/Warehse 1400 ALASKAN WY
12.  State of Washington Loft’tWarehse 90 S DEARBORN ST
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Viewer Groups and Responses

Viewer groups and responses were identified andueted after review of
photographs of various viewpoints in various araad in accordance with the
FHWA DEIS (FHWA 2004).

North and Central Waterfronts

Viewer populations in the waterfront vary considdya However, the nature of
the Seawall is such that views of it are limitedtltose people who are on the
waterfront at ground level. As such, this reporhsiders pedestrians near the
waterfront to be the persons most likely to viee 8eawall. Viewers in residences
and office buildings near the waterfront are impott viewer groups when
considering the viaduct, but are unlikely to vidwe Seawall from those structures.

The Seattle-King County Convention and Visitors&ur list the waterfront as the
second most visited attraction in the Seattle andgth, approximately 4.2 million
visits in 1999. In the vicinity of Yesler Way andIi@mbia and Marion Streets,
there are a large number of pedestrian viewers af® likely to be ferry
commuters. Tourists are likely to be a componenhi® group, as well as other
individuals walking between the waterfront and RenSquare.

The area between piers 54 and 63 is likely to thedighest pedestrian volumes
of elective and tourist viewers along the waterfrorhese piers contain retail
stores and restaurants; Waterfront Park; the ®eadttjuarium; and views,
activities, and other amenities. They are also eoted with the Pike Place Market
via the Pike Street Hillclimb and with the Seatilé Museum and Benaroya Hall
along University Street and Harbor Steps.

Pedestrian volumes are highest during the sumnegled®rian counts at Pier 56 in
late May 1997 were about 5,000 people in a 4-hoigdday period. September
2001 lunch hour volumes were about 1,580 peopldh daily volumes of about

3,750 people. Estimated pedestrian volumes acgedisen Seattle Aquarium are
about 4,000 for a peak summer day. Pedestrian esdall off to the north of Pier

59 due to the lower level of pedestrian attractions

Viewer sensitivity is likely to be lower among comtars accessing the Colman
Dock Ferry Terminal and highest among tourists athers at Piers 54 through 59
and the Seattle Aquarium. Pier 66 incorporatesdegteéan bridge connection to
Elliott Avenue, but average daily pedestrian volsnme the areas are believed to
be relatively low. Pier 66 experiences very higligstrian levels when cruise
ships dock; however, the distribution of cruisepspatrons from the site is
unknown.
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Belltown

Within the Belltown Visual Character Unit, pedestricounts in September 2001
at Second Avenue and Lenora Street were about Jn86ple during the lunch

hour and about 2,800 people for the weekday t&itibtt and Western Avenues

have relatively few destinations for pedestrians.

Residences in the area north of the existing vib@dwe likely to be the most
sensitive viewer population, and most are likelieeted by the barrier effect of
the present viaduct. Residents and others to #tecaa avoid crossing the Viaduct
by circulating on First Avenue and streets to thste

Pike Place Market

The Pike Place Public Market is rated as the mopular tourist destination in
Seattle, with about 5.6 million visitors in 1999hel Pike Place Market Public
Development Authority estimates 9 million visitoper year, including local
residents. This represents a very large poterigaling population. It is likely that
Victor Steinbrueck Park (a Seattle designated veemtp is the primary viewing
location because of its accessibility and the etitraness of the panoramic views
of Elliott Bay and the downtown skyline.

The Pike Street Hillclimb carries high pedestriamiumes. At both locations,
viewer sensitivity is likely to be high, with impacrelatively higher on the Pike
Street Hillclimb because of the location of thedviat as a barrier to views and the
necessity to walk under the structure.

Commercial Core

Viewer populations in the Commercial Core Visuab@itter Unit are high due to
its status as an employment center. The numbeeddgirians at University Street
and First Avenue was about 2,500 during the noair lamd about 7,700 daily,
according to counts taken in September 2001. Tipeskestrian volumes are
similar to the Pioneer Square area and the cehtbeshopping and hotel district
in the vicinity of Westlake Park at Pine Street &odirth Avenue.

The sensitivity of viewers is likely to be high fdowntown employees engaged in
elective activities when using open spaces anitéylto be similar to tourists or
shoppers. The less homogenous and distinct visizdity of buildings in the area,
as well as their greater scale, is likely to redsessitivity to the existing viaduct
compared to the smaller building scale in the ReoriB@xiuare area

The highest pedestrian populations are likely aldharion Street, where a
grade-separated pedestrian connection to the Colmk Ferry Terminal is
located. Washington State Ferries reports an ageybtj0,000 walk-on passengers
per day, with the majority on car ferries at thdtan Dock Ferry Terminal. High
pedestrian levels are also likely on Universitye8tr where the Seattle Art
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Museum and Benaroya Hall attract tourists and #gonal community and are
adjacent to the Harbor Steps pedestrian connetttween First and Western
avenues. This corridor is likely to carry signifintgedestrian volumes between the
downtown core and the waterfront. The sensitivifyviewers is likely to be
highest for persons attracted to the cultural resesiof the museum and the
pedestrian and open spaces along University St8satsitivity is likely to be
higher on designated Green Streets, which includeidvl Street from Third
Avenue to the Alaskan Way surface street and SmimyUniversity Streets from
First Avenue to the Alaskan Way surface street.

Pioneer Square

Current pedestrian volumes at Pioneer Square &@0 Zjuring weekday lunch
hours, with weekday totals of around 6,500 pedasitiVolumes near Occidental
Avenue and Main Street are about 1,800 pedestftartte lunch hour and about
4,300 pedestrians daily. The viewing populatiortyjsically highest along First
Avenue where the largest concentration of busirgesgests. Pedestrian volumes
drop off to the south, except on days when everdssaheduled in the sports
complexes to the south. There is also a large capmoof commuter traffic from
the passenger ferry at the foot of Yesler Way weks up Yesler to First Avenue
on their way to places of employment.

The population of viewers in the Pioneer Squardddis District is high and is
likely to be among the most sensitive to visualligpaThe area has among the
greatest concentrations of small shops, restauramd entertainment in the
downtown area. The visual qualities of the histaniea are also one of the prime
attractions. The Pioneer Square area is estimategdeive about 2.5 million
tourist visitors a year. The area also attractpgbrs and restaurant patrons. A
high proportion of viewers are likely to be involivén elective activities, which
makes them highly sensitive to the features okth@ronment.

Light and Glare

Lighting along Alaskan Way and the Seawall is tgpiof urban arterials. The
Alaskan Way corridor is little different from othdowntown arterials in light and
glare impacts to the surroundings.
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2.11. Parks and Recreation

2.11.1. Overview

This section provides information on park and ratomal facilities, and public art
along the Alaskan Way Seawall structure. In gen@aak facilities along or abutting
the Alaskan Way right-of-way between S. Washindstreet on the south and Broad
Street on the north are identified as being withie study area (or potential impact
area of construction/operational impacts). Reaveati facilities include those on
private land in which the public has a proprietiautgrest, such as an access easement
or other access rights.

2.11.2. Methodology

This chapter includes information on the conditifparks and recreational facilities
within the study area. Existing conditions wereniifeed through use of existing
written resources; no field surveys or assessmeate completed for this report.
Data was obtained primarily from discipline repodad technical memoranda
completed for the Alaskan Way Viaduct and SeawadplRcement Project Draft
Environmental Impact Statement (DEIS) and SuppleaidDEIS (SDEIS) (Federal
Highway Administration (FHWA 2004; 2006 respectipel

2.11.3. Existing Parks, Recreation and Public Shoreline Access
Facilities

Seattle’s Parks and Recreation 2006 Developmentddacribes the City’s park and
recreational system as follows:

Comprised of open space, parks, boulevards and,ttsaches, lakes and
creeks, recreational, cultural, environmental, adicational facilities, a
broad variety of programs, and people. The systediverse and woven into
the fabric of Seattle’s neighborhoods. It is aregnal part of everyday life
within the city. The system contributes signifidgnio the city's identity,
stability, urban design, and network of public ss#g. It promotes the
physical, mental, social and spiritual well bein§ @ur citizens. The
condition of the park and recreational system o#dl¢he city’s health and is
essential to our quality of life.

The Park and Recreation Development Plan emphattiaeplanning for parks and
recreation in Seattle must be sensitive to thesst® and complexities of urban life,
flexible to the changing urban conditions, and ke of the City’'s overall growth
strategy. It must be focused on conservation ofniéeiral environment and meld
recreation programs with human and family serviédsove all, planning for parks
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and recreation must reflect a vision consistenblie goals and aspirations of the
community (City of Seattle 2006).

The City’s park and recreation development poliaietude pursuing boulevard-type
improvements and the greening of Seattle’s streetsk neighborhoods to parks
and other activity centers, as well as improvinteced street ends for shoreline
access (City of Seattle 2006).

Shoreline access is also recognized as providieg gpace functions: “A variety of
shoreline access facilities have been requirebgitions of Shoreline Management
Substantial Development Permits, and other cityngsrand approvals. In addition,
many of the piers along the shoreline are locatigtimpublicly owned aquatic lands
between the Inner and Outer Harbor Lines. The Wasbin Department of Natural
Resources, as trustee for those lands, encouragbkc puse and access in
management decisions, consistent with Revised CaidéNashington (RCW)
79.90.450 and 455 and has included public accegséreenents in some aquatic land
leases (FHWA 2004).

The Seawall stretches along the Seattle waterfront S. Washington Street on the
south to Broad Street on the north. Between BraaliBay streets, the Seawall has
been repaired as part of the recently constructgch@c Sculpture Park and is not
included within the study area. The park, recreatiofacilities, and public art
described below are located primarily within theagdan Way right-of-way or on
abutting property. Table 2.11-1 and Figures 2.5hd 2.11-2 describe and illustrate
locations of parks and recreational and public s€dacilities found along Alaskan
Way.

The park and recreation system is described inSbattle Parks and Recreation
Development Plan as consisting of open space; phadidevards and trail; beaches;
lakes and creeks; recreational, cultural, envirarntadeand educational facilities; and
a wide variety of programs and people (City of 8e&006).

The Seattle Parks Department and Port of Seatttero@st park and/or public access
sites. In some instances, however, facilities &nef public access rights over
private property. A variety of shoreline accessilfgs have been required by
conditions of Shoreline Management Substantial [gveent Permits and other
City permits and approvals, as well as aquaticddedses.

2.11-2
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Table 2.11-1. Parks, Recreation, and Public Access Facilities

Facility Name

Location

Owner

Primary
Facilities

Primary Uses

Publicly Owned Park and Recreation Facilities, Including Shoreline Public Access

1. Pier 48: Alaskan
Square

2. S. Washington
Street Public Dock
and Pergola

3. Public Access at
Washington State
Ferry Terminal

4. Access to Blake
Island/Tillicum
Village

5. Waterfront Park

6. Seattle Aquarium

7. Pier 62/63
(Currently closed)

8. Pier 66, the Bell
Street Terminal,
Public Access

9. Pier 69, Public
Access

10. Lake Union to
Elliott Bay Trail
(formerly Potlatch
Trail )

Pier 48

S. Washington
Street at Alaskan
Way

S. Washington
Street at Alaskan
Way

Piers 50 and 52
Alaskan Way
between Yesler
Way and Madison
Street

Pier 55
Alaskan Way and
Seneca Street

Alaskan Way
between
University and
Pike Streets

Pier 59 and 60
Alaskan Way

Alaskan Way at
Pine Street

Alaskan Way at
Bell Street

Alaskan Way at
Bell Street

Between Lake
Union and the
Waterfront at
Broad Street

Port of Seattle

City of Seattle

Washington State
Department of
Transportation

Private

City of Seattle

City of Seattle

City Seattle

Port of Seattle

Port of Seattle

City of Seattle

2.11-3

Totem poles
Hard Surfaces
Seating

Hard Surfaces

Public Viewing
Areas

Hard Surfaces
Seating

Water Feature

NA

Hard Surfaces
Seating

Picnic Tables
Restrooms

Interpretive
Displays
Research
Facilities

Hard Surfaces
Performance
Facilities

Hard Surfaces
Seating
Restrooms

Hard Surfaces
Seating

Trail

View Enjoyment
Relaxation
Picnicking
People Watching
Fishing

View Enjoyment
Relaxation
Fishing

View Enjoyment
Relaxation

Provides boat
access to Blake
Island State Park

View Enjoyment
Relaxation
Picnicking
People Watching
Fishing

Interpretive Displays
Education
Research

View Enjoyment
Relaxation
Picnicking
Summer Concert
Series

View Enjoyment
Relaxation

People Watching
Boat Access to
Central Waterfront

View Enjoyment
Relaxation
Picnicking
Fishing

View Enjoyment
People Watching
Walking

Jogging
Bicycling

Skating
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Facility Name

Location

Owner

Primary
Facilities

Primary Uses

Semi-Public or Private Land with Public Rights of Access or Easements

A. Pier 54 Alaskan Way at Private Hard Surfaces View Enjoyment
Madison Street Seating Relaxation
B. Piers 55 and 56 Alaskan Way at Private Hard Surfaces View Enjoyment
Seneca Street Seating Relaxation
Picnic Tables Picnicking
People Watching
C. Edgewater Hotel Alaskan Way at Private Hard Surfaces View Enjoyment
Pier 67 Wall Street Seating Relaxation
People Watching
D. Pier 70 Alaskan Way at Private Hard Surfaces View Enjoyment
Broad Street Seating Relaxation
People Watching
E. Olympic Sculpture ~ Between Western ~ Non-Profit Hard Surfaces View Enjoyment
Park Avenue and Corporation Soft Surfaces Relaxation
Alaskan Way at Municipal Seating Picnicking
Broad Street Development Picnic Tables People Watching
Authority Art Display Cultural Activities
Restrooms
Parking
Source: FHWA 2004
2114
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A description of specific parks and recreation liaes follows, starting from
facilities located at the south end of the studyaaand proceeding to the north end.

Waterfront Bicycle/Pedestrian Facility

This multipurpose asphalt pathway extends from &aR Brougham Way on the
south to Broad Street on the north where it cormnextthe Elliott Bay Trail. The

Waterfront Bicycle/Pedestrian Facility is part dietSeattle Urban Trails System
designated in the City's Comprehensive Plan. THeabiTrails System is designated
to facilitate walking and bicycling as viable traostation choices, provide

recreational opportunities, and link major parksd aspen spaces with Seattle
neighborhoods. These trails provide an off-roach pat sidewalk (separated from
motor vehicles) for pedestrians and bicyclists,wadl as off-road trails, special

bicycle lanes, and signed routes in the street-offvay. The City considers the
Waterfront Bicycle/Pedestrian Facility to be priihaa transportation facility rather

than a recreational facility.

The Waterfront Bicycle Pedestrian Facility is pladnto connect with the future
Mountains to Sound Greenway Trail at S. Atlanticet. The portion of the
Waterfront Bicycle/Pedestrian Facility between SashMngton and Pike streets has a
landscaped berm and street trees on the eastdjateeat to the viaduct and a wood
rail fence on the west side adjacent to the waistfstreetcar tracks that are located
between the route and the street. This portiorhefWaterfront Bicycle Pedestrian
Facility corridor fills with pedestrians during ndidy, making it unworkable for
heavy bicycle use. Commuter bicyclists generally tiie vehicular lanes in this area.
The asphalt trail carries considerably lower pai@stvolumes than the promenade
on the west side of the Alaskan Way surface stiaetddition to its transportation
function, this section of the multiuse route prdgalattracts greater active
recreational use by exercise seekers (such as mwalké joggers) than by sightseers,
given its location farther from the high-interesiterfront uses.

Between Pike and Blanchard Streets, a concretevaikés provided adjacent to the
Alaskan Way surface street west of the streeteaks; with an asphalt path on the
east side of the right-of-way adjacent to apartnimiilidings, a hotel, and an office
building. The waterfront streetcar tracks are ledabetween the sidewalk and the
asphalt pathway. The asphalt pathway extends toIedet, where it is routed onto
an 18- to 24-foot-wide concrete sidewalk west of #direetcar tracks and BNSF
railway that terminates at Clay Street (FHWA 2006).

Waterfront Promenade

The Waterfront Promenade is the sidewalk betweerfabe of the Seawall and the
west side of the Alaskan Way surface street thtanels from S. Washington Street
to Myrtle Edwards Park. The promenade is the oement that ties the City’s central
waterfront into a linear corridor where a varietly uses are accommodated. The
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promenade provides space for the interaction ofapgi and public activities that
make the waterfront an attractive destination. Q@ifitipular interest to many
promenade users are the near and distant viewsigétFSound and water-related
uses, including ferries, shipping, and recreatiomatercraft. The interrelated
functions of the promenade including pedestrian enoent, access to private uses
such as retail and restaurants, access to pul#itc gipace, and enjoyment of activities
such as walking and viewing occur simultaneoustyefich user. The high density of
pedestrians and a variety of activities such asilrand restaurant uses provides
opportunity for people watching and enjoyment & general ambience and setting
along the busy waterfront.

In most places, the promenade is 20 feet wide. 8atmS. Washington Street and
Yesler Way, open water areas and views of Elli@y Bnd distant natural features
such as the Olympic Mountains are readily visible aear days, but the uses
adjacent to the promenade attract less visualesteFrom Yesler Way to Madison
Street, the Washington State Ferries (WSF) ColmaokDrerminal blocks near

views of the water and distant views are blockeddoyy loading facilities and the

Colman Dock building. Between Piers 54 and 59, waderside is bounded by a
variety of historic piers, many of which contain bfic access areas. Design
continuity is provided on the waterside (west sidejhe promenade by a concrete
railing (where not abutted by piers), which mustrb@intained or reconstructed as
part of any development pursuant to the City’'s Mipdl Code (SMC 23.60.704)

requirements to ensure the historic charactereftea. (FHWA 2004)

Pier 48 Alaska Square, Shoreline Public Access

Alaska Square is a Port of Seattle facility locatedthe north side of Pier 48 at the

southern limit of the Seawall. This 15,000-squaretfpark opened in 1990 and

provides public access to the shoreline and a wgwirea including seating and a
totem pole focal point. Alaska Square is currenttysed to public access because its
concrete bulkhead has collapsed in places. (FHW®¥ R0

South Washington Street Public Dock and Pergola (Washington
Street Boat Landing)

The Washington Street Boat Landing is located dulipuight-of way at the end of
S. Washington Street on the west side of Alaskag.VWhe pergola was constructed
in the 1920s as the headquarters for the now defsettle Harbor Department. The
pergola is a City-designated historic structure @nan the National Register of
Historic Places. This facility is located withiretiCity’s Pioneer Square Preservation
District. Over the years, this building has fulfill a number of other uses, including:
a landing for ferries and oceangoing ships, andtrees U.S. Navy's official
shore-leave landing and departure point. The pargobhpproximately 86 feet long
and 30 feet wide. The facility provides some septmd views of the water and
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mountains to the west. The Pioneer Square NeigldrhPlan calls for the

rehabilitation and reuse of the Washington StreettBRanding, either as an entry for
new “mosquito fleet” passenger ferries or as para mew public space (FHWA

2006).

A historic plaque is located at the pergola comnrating the wreckage of the
steamer Idaho, which served between 1900 and 1®@M@ssion hospital where Dr.
Alexander De Soto ministered to the needs of seafand the destitute.

Colman Dock Ferry Terminal (Piers 50 and 52), Shoreline Public
Access

Currently, the Colman Dock Ferry Terminal providasblic access and shoreline
viewing areas that are shared by pedestrians acgdhs ferries. Existing designated
public access areas include the south side of BZempassenger ferry terminal
walkway, an open space area along the promenadeYester Way, and Alaskan

Way along the upper level deck of the terminal. Theaeng the street near Yesler
Way provides benches and a fountain. It is bouredlaskan Way on one side and
a large expanse designated for auto queuing owttier side, creating little or no

view of the water, mountains, or other areas ofredt. The south side of Pier 50
provides no seating or other amenities.

The area of Colman Dock accessible without payirdgrey fare has limited visual
interest and limited views of the waterfront. Thegeas also provide pedestrian
access to ferries and therefore provide limitedoojymities for lingering to enjoy
views during peak commuter hours. An interior puldiformation area is provided
in the ferry waiting room. (FHWA 2004) Some factstbe Ferry Terminal include:

» The Seattle Ferry Terminal at Colman Dock is W3kisiest terminal:

= OQOver 25,000 people commute daily through the Sebkttry Terminal.

= During peak commute periods, walk-on passengerseegkcvehicle
passengers by a factor of 8 to 1.

= More than 9 million people travel through the teration an annual basis. Of
these, 7.2 million people walk onto the ferriesace passengers in cars (as
opposed to drivers in single-occupancy vehicles).

The terminal serves the Bainbridge Island and Branepassenger-vehicle routes
and the Vashon Island passenger-only ferry romecoming years, the number of
daily commuters and visitors is expected to growthwhe majority of the growth
coming from walk-on passengers. Walk-on passeragersxpected to triple by 2030,
and on the Bainbridge and Bremerton routes oveddrship is projected to double
over the next 25 years. These ferries are a drppad of the state highway system,
and the terminals serve as the transportation letilvden the east and west sides of
Puget Sound.
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Washington State Department of Transportation (WEPkas determined that the
Colman Dock structures are deteriorating and neeldet replaced soon. The north
portion of Colman Dock was built in 1936, and timeber decking and pilings under
the dock are being eaten away by shipworms andr atmarine borers. The

creosote-coated timber is eroding and needs teflaaed. The terminal building is

undersized and needs seismic, electrical, and gnepgrades. In addition, the

building is too small to accommodate the projedeanth in walk-on passengers.
Other marine structures need to be replaced, sactieatles, transfer spans, and
overhead loading.

The City of Seattle has started planning for a meaterfront with public spaces,
activity zones, and improved marine habitat. Thiotigjs planning effort, Colman
Dock has been identified as a prime location foreased activity, density and public
access to the waterfront. WSF would like to takeaathge of this opportunity to
generate non-fare box revenues to offset risingatjpeg costs. WSF is exploring the
possibility of including privately funded transitiented development at Colman
Dock. Redevelopment of Colman Dock could providegimeorhood and passenger
amenities and an opportunity to improve the neasshavironment (WSDOT 2006).

Fire Station No. 5, Shoreline Public Access

Fire Station No. 5 includes a dock for the Cityielboats. The fire station is located
on right-of-way at the foot of Madison Street or thest side of Alaskan Way, and it
provides a small public access area for harbor imigvocated just north of the
station building. The primary elements of visuaknest are the fireboats moored at
the fire station and ferries leaving the Colman derry terminal to the south
(FHWA 2004).

Pier 54, Shoreline Public Access

Pier 54 is a private pier at the foot of Madisone8t that provides a small public
plaza area immediately north of Fire Station Nolge public plaza features a public
art installation calledivar Feeding the GullsThere is also a public access area along
the south side of the pier transit shed within Khedison Street right-of-way. This
public access area is required as a condition ftd-of-way use permit (Seattle
Street Use Permit 04.25.83) (FHWA 2004).

Pier 55, Access to Blake Island/Tillicum Village

Access to Blake Island State Park is provided loylee boat services from Pier 55.
Blake Island is located in Puget Sound about 5 grfitem the Seattle waterfront.
Blake Island State Park is 475 acres in size, @ithiles of saltwater beach shoreline.
It provides 15 miles of day use trails, 51 indivadlgampsites, and a group camping
area in addition to Tillicum Village. The park isachable only by tour boat or
private boat. Most members of the public accessslamd by regular boat service
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from Pier 55 to Tillicum Village provided by Argosyruise Line. Tillicum Village
has been located on the island since the estaldishaf the park in 1974 and is a
concessionaire of Washington State Parks. Tillicuilage provides a Pacific
Northwest Native American style dinner and intetipee program based on legends
of various Northwest Coast tribes. The recreatianal interpretive services provided
by the concessionaire are considered by State Rarkenstitute public services
necessary or appropriate for the public use anayemgnt of the park.

More than 90% of the Tillicum Village visitors ugegosy Cruise Line for access.
Argosy carried 52,700 persons to Blake Island iB228nd estimates that 99% of the
persons it carries are attending events at Tillicditage. Tillicum Village served
about 57,000 visitors in 2005. Blake Island StatekPhas an estimated 148,500
visitors per year. Overnight boaters total 14,28 overnight campers total 4,200.
Of the estimated balance of 73,000 day users rsatcaged with Tillicum Village,
the park staff estimates that about half are sieont- users of moorage and spend a
limited amount of time on the island to use thda reems, purchase items at the
store, or stretch their legs. Other day users speoie time using hiking trails and
other amenities (FHWA 2006).

Piers 55 and 56, Shoreline Public Access

Pier 55 and 56 are privately owned piers at thd &dcSeneca Street that provide
29,259 square feet of public access on a decklm®eeen the two piers and along
the south and west sides of the transit shed anSBieThese public access areas are
required as a condition of shoreline permit apprcvad the Washington State
Department of Natural Resources (DNR) outer harbquatic lease (Seattle
Department of Design, Construction and Land Use LJDIC Permit 9703373).
Benches for public seating are provided adjacerthéopromenade along Alaskan
Way and at the end of Pier 56. In 2001, pedestmamts on Alaskan Way at Pier 56
totaled 1,580 for the lunch hour average and 3fod4lthe daily average (FHWA
2004).

Pier 57, Shoreline Public Access

Pier 57 is a privately owned pier located just Inasf University Street housing

restaurants, retail and recreational uses in #esir shed called the Bay Pavilion.
There is a deck area on the south side of theitrahed that provides outdoor

restaurant seating and public access. A portioth@fwalkway on the north side of

the transit shed is part of the City of Seattle &fabnt Park. A public access area is
provided at the end of the pier in accordance withprovisions of the DNR outer

harbor aquatic lease (FHWA 2004).
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Waterfront Park

The City of Seattle Waterfront Park is located onozerwater deck area north of
Pier 57; it includes all of Pier 59, a public dextlea between the two piers, and the
Seattle Aquarium, which also encompasses piermf%8. The deck area between
piers 57 and 59 provides an overwater plaza withedlme viewing and congregating
areas, fishing areas, seating, and picnicking arBas public art installations are
located in the park, a Christopher Columbus statiea Waterfront Fountain.

Three plaques in Waterfront Park commemorate liisements:

1. The ‘S.S. Portland’ plaque describes the July 1&@ival of the S.S.
Portland at Schwabacher’'s Wharf carrying the “tbgad” that started the
stampede to the Klondike.

2. The ‘Miike Maru’ plaque noting the arrival of theiike Maru in 1896 with a
cargo of tea heralding the first regular shippiegviee from the Far East and
the birth of Seattle as an international port.

3. The ‘Joshua Green Memorial Plaque’ noting the distalent of the Puget
Sound Navigation Company, which operated steambaats automobile
ferries by Joshua Green.

Public use of the park is primarily from foot tiaff as well as being tied to the
surrounding attractions like the Aquarium. In Septer 2001, pedestrian volumes
on the Alaskan Way surface street at Union Strdgtcant to the park totaled 1,917
pedestrians during the noon hour and 5,856 datyWR 2006). Seattle Parks and
Recreation has been working on plans for the watetrfpark in the context of larger
redevelopment plans on the waterfront such as theuet and seawall. The 2006
Final EIS of the Central Waterfront Master ParkanP$uggests removal of the park
to allow for the expansion of the Seattle Aquarium.

Pier 59

Public access on Pier 59 is provided along a ponibthe south and north sides of
the Seattle Aquarium. The public deck area providasreline viewing and
congregating areas. Pier 59 originally served asrainal for the Northwestern
Steamship Dock Company, and later for Dodwell & Eiwst referred to as Pier 8,
the structure was renumbered to Pier 59 in the 490e building was purchased by
the City, and, with the adjacent concrete exhihitding (Pier 60), was renovated to
house the Seattle Aquarium, which opened in 1977.

Pier 59 is the oldest structure still standing lom $eattle Central Waterfront. Pier 59
was designated as a City Landmark in 2001. When donstructed in 1872, the pier
served as a terminal for loading and shipping c@&e original pier structure

succumbed to shipworms (a marine boring organist® In the decade, and was
replaced in 1896 with a new pier on the standaddea&st-west alignment. The pier
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shed on Pier 59 was erected in 1905. It is a heawyer superstructure, sheathed in
ship lap wood siding on wood deck and originallpmarted by wood piles. Much of
the piling system was replaced by new concreteste®l piles in 2005 and 2006. It is
similar to other pier sheds built at the time amitl existing on the waterfront,
although its roof support system is unique. The aad west end walls of the wharf
include distinctive and original curvilinear parégeand the exterior retains much of
its original siding and some of its original windewFHWA 2006)

Seattle Aquarium

The Seattle Aquarium fronts directly on the Alask@ay surface street with a new
main entrance at Pier 59. Remodeling of the SeAftfjlgarium at Pier 59 began in
June 2005. Seattle Parks and Recreation restangxtustl integrity to the majority
of the facility by installing new driven and postpiles and new concrete aprons (to
replace existing wooden ones). The pier pile andkdeplacement project was
completed on schedule. Another part of the restoratvas the rebuilding and
painting of the shell of Pier 59, which is also qdete. New concrete aprons and
reinstallation of the historic facade of Pier 59npdeted the project in June 2007.

The purpose of the Seattle Aquarium program ispinsg conservation of our

marine environment.” The Aquarium is open daily a®ives more than 700,000
visitors annually, of which more than 40,000 arkost children. The Seattle Parks
and Recreation Department and the Aquarium Soocmye in the process of

long-term planning that addressed a number of pgtimcluding an new, expanded
aquarium that would require removal of the existiligterfront Park (south of Pier
59 and Pier 60). One option called for a new waipt park in place of Piers 62/63.
However, a more modest remodel plan involving twewnexhibits and a new

Alaskan Way entrance was adopted. Since the coimplef the remodel in June

2007, previous plans to build a new aquarium has lppstponed. However, plans to
rebuild the Seawall have renewed interest in a aguarium.

Major factors influencing the success of the Seaifjluarium in attracting visitors
include the following:

= Visibility to the public, supportive land uses, asitlong connections to the
water, provided by the location on the waterfront.

= Physical accessibility, especially with respecttle proximity of visitor
parking. This is an especially important factor foe Seattle Aquarium,
since it is separated from the Pike Place Marleailrcore, and other upland
areas by a steep hillside.

= A critical mass of attractions in the area, whistprovided by proximity to
major pedestrian attractions such as the Pike PMatgket and nearby
Pioneer Square, as well as the Colman Dock Ferrgnifial and waterfront
commercial attractions.
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= A strong thematic focus and the depth of visitqpexience. The aquarium is
a vital facility that provides an involving visitr @xperience with a solid
thematic focus. The Seattle Aquarium, at 68,00@asgteet, is smaller than
other major aquariums, and this restricts to somgrak the extent of the
visitor experience. This may be more significanaitracting tourist visitors
than local visitors (FHWA 2006).

Pier 62/63 Park

Pier 62/63 Park is owned by Seattle Parks and Rtiereand consists of a large
unobstructed deck with views of the water, Olymplountains, and downtown
skyline.

Piers 62/63 comprise a flat, 77,000-square-foot deoodeck on creosote-treated
timber pilings. The piers were constructed in tB20s as two separate general cargo
piers with large warehouses covering the centrdiigyo of the piers, leaving a 16-
foot-wide apron around the perimeter for rail seevand warehouse access. The
warehouse structures were demolished in the 198Bs. piers’ long history of
commerce, labor, and trade changed in 1989 whenviieee purchased by the City
of Seattle for a new waterfront public open space.

From 1991 through 2004, Pier 62/63 Park was used &eries of 18 to 20 concerts
during summer evenings. In 2005, the summer corsegig¢s was relocated to South
Lake Union Park due to structural problems with fiier. Future plans include

relocation of some or all of the functions of thetéffront Park at Pier 57/59 to this
area when the Seattle Aquarium expands to the sduRer 59. Passive public uses
like walking, fishing, and picnicking are still peitted on portions of the piers

despite their condition. In general, casual usaotsencouraged due to the deck’s
expansiveness and lack of amenities. Portions eptérs were also being used for
construction staging in conjunction with the Seagiliquarium pile replacement and
renovation project (City of Seattle 2006).

Seattle Parks and Recreation has been considepimans for replacement of Piers
62/63 and upgrades and improvements to Waterfrank. FStructural concerns at
both Piers 62/63 and Waterfront Park have promiitisctanalysis. These plans would
be integrated with plans for the expansion of thatt®e Aquarium, rebuilding of the

Seawall, and replacement of the Viaduct. The giedferred alternative presented in
the Final EIS involves the removal of WaterfrontkPand relocation of pier 62/63 to
complement a new aquarium. Proposed intertidal thialbestoration ranges from
replacing the existing riprap to placing nearsHidtenaterial to convert the vertical

seawall to a sloping intertidal surface seawall.
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Pier 66, the Bell Street Terminal, Shoreline Public Access

The Port of Seattle, Pier 66 Bell Street Termirgabn 11-acre facility containing
outdoor plazas, restaurants, 57,000-square-foofememce center, pleasure craft
marina, cruise terminal, and the Odyssey MaritimscBvery Center. The Port of
Seattle has recently chosen not to renew the Habe struggling Odyssey Maritime
Discovery Center and will begin taking bids soon donew tenant. Bell Street Pier
Cruise Terminal is the homeport for Norwegian Gedifne and Celebrity Cruises. In
2005, the cruise terminal had 79 vessel calls. Gunesrage is available year-round
for up to 80 recreational vessels in slips randiog 25 to 120 feet.

Public access facilities include a roof deck amdettlevel plaza area. The roof deck
provides panoramic views and seating facilitiesbidge connection across the
Alaskan Way surface street to Elliott Avenue isvidled at the roof level on the
alignment of Bell Street. On the street level, puplaza areas are provided between
the conference center and the marina. Public fiesilinclude view areas, seating and
art features required by shoreline permits (Sed® U, Application 9203932).
Pedestrian volumes are very high when cruise dbgus and unload at the pier and
are moderate at other times. Two public art instaihs are located at Pier 66: the
Light Tower by Ron Fisher is located on the tiptted breakwater at the entrance to
the marina, and a mosaic wall entitled Danza detiie was created in 1996 by Ann
Gardner on commission from the Port of Seattle (A12004).

Edgewater Hotel, Pier 67, Shoreline Public Access

Constructed in 1962, the Edgewater Hotel locate@ien 67 is a four-story structure
containing 223 guestrooms, a restaurant, and 10sg@@re feet of meeting and
conference space. A public waterfront viewing asdlacated along the north side of
the parking area as a condition of its shorelinemjite(Seattle DCLU, Application
8802084) (FHWA 2004)

Pier 69, Shoreline Public Access

The Port of Seattle headquarters are located on @3ie The historic three-story
building was refurbished in 1993 and houses thd Bommission, Commission
Chambers, Executive, Legal, Seaport, and other &gvport services. First-floor
tenants include a café; the Victoria Clipper Temhim high-speed Seattle—Victoria,
B.C. passenger-only ferry; and Seafloor Surveys.

Public access areas are located along the nortlwastlsides for views and public
fishing. Public access is a condition of the shineslpermits (Seattle DCLU,
Applications 9007326, 8301578) and DNR lease camdtfor public aquatic land
(FHWA 2004)).
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Pier 70

Built in 1902, Pier 70 is a privately owned pierusmg a variety of businesses and
providing public access areas along the southhpamd west sides required as a
condition of the shoreline permit and DNR leaseditions for public aquatic lands
(FHWA 2004).

Olympic Sculpture Park

The Seattle Art Museum’s Olympic Sculpture Parkregzein January 2007. This
new park transformed a former industrial propenty ia 9-acre green space for art at
the north end of the Seawall. The Olympic SculptBeek was developed by the
Seattle Art Museum in partnership with the CitySwfattle. Approximately one-third
of the site is made up of City-owned parcels agbts-of-way. The Sculpture Park is
open to the public free of charge.

The park is bounded by the Alaskan Way Seawallhenwest, Western Avenue on
the east, Broad Street on the south, and Bay Stredhe north. It encompasses
approximately four city blocks and a portion of tAdéaskan Way right-of-way
between the BNSF railroad and the Seawall. Thegdesi the park is based on its
location along and above the waterfront. It haswsieof Puget Sound and the
Olympic Mountains to the west and of the waterfrantd downtown Seattle to the
south. The design provides features and areasefopl@ to sit and enjoy views. At
the east side of the park is a 7,000-square-fagsgand steel pavilion that houses
special events, temporary exhibitions, public paogs, and a café. In addition to
classic, modern, and contemporary permanent scafptthe park hosts temporary
installations and draws people together for adtesl musical and theater
performances, as well as year-round educationgiranos.

As part of this project, the northern end of thea&al was stabilized with the
placement of new rock riprap in front of the Sedv@ate between Bay and Broad
streets. The Olympic Sculpture Park created 1.&saaf salmon habitat in Elliott Bay
on the southern end of Myrtle Edwards Park by renmfill and creating a shallow
water bench and kelp forest along 990 feet of \Viratet. The shoreline habitat
created by the park will benefit species includimgenile Chinook and chum salmon
emerging from the Green/Duwamish river system.

Lake Union to Elliott Bay Trail (formerly Potlatch Trail)

This trail facility has not been developed, butameept plan has been completed
showing the intended route extending 1.5 miles froake Union at Westlake
Avenue to Elliott Bay at Broad Street. The plantexl is designed to link South
Lake Union to Elliott Bay using both public and yaie sidewalks and other
corridors. It is being developed with funds frone tRro Parks levy approved by
Seattle voters in November 2000. The number ofgmsrsvho currently use the route
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on city sidewalks is unknown. The planned trail @onnect with the newly named
Cheslahud Lake Union Loop, which connects on théhnend to the popular Burke-
Gilman Trail.

2.11.4. Green Streets

Green Streets are one of the open space resooaasd within street rights-of-way.
Green Streets are sections of streets that argrndged for pedestrian circulation to
provide pedestrian and bicycle trails and connpencspaces within activity centers.
Green Streets are designed to serve as gatherawgsplor corridors connecting
activity areas and open spaces in an attractivenusbtting. Elements of Green Street
design include enhancing the separation of pedestind vehicular areas through
street trees, landscaping, street furniture, badlaand parking; providing weather
protection for pedestrians; maximizing light and seaching public spaces; and
providing arcades, landscaping, and outdoor cafesprovide a harmonious
relationship and graceful transition between peveatd public spaces. City plans and
policies recognized the open space functions ofdvaud trails and Green Streets in
meeting open space needs in the City (FHWA 2004).

The City of Seattle Comprehensive Plan Transporattlement defines Green
Streets as follows:

Green Streets are designated on a number of nenahrstreets within
Downtown Seattle. Landscaping, historic charadments, traffic calming,
and other unique features distinguish Green Strfeets other street types.
Green Streets are designed to emphasize pedesttiagnities and
landscaping in areas that have dense, resideaidluses. Each Green Street
has its own unique character and design. The glgrgtof-way dimensions
can vary significantly from street to street armhirsegment to segment.

The purpose of a Green Streets is to enhance gahéxpublic open space, and to
reinforce desired land use and transportation petten appropriate City street
rights-of-way. There are three designated Greeeegirthat intersect with the
Alaskan Way right-of-way with in the study area,ig¥hare described and illustrated
below (see Figure 2.10-9).

Marion Street Green Street

Marion Street is designated as a Green Street blittk-to-block traffic permitted
between Second Avenue and Alaskan Way. An elevatgéway provides ferry
access along the south side of Marion Street frost Rvenue to the Colman Dock
Ferry Terminal. No private development has occuraéghcent to the portion of
Marion Street designated as a Green Street cosidoe 1993 when the Green Street
guidelines were developed. A specific design foribaStreet has not been prepared
(FHWA 2004).
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Vine Street Green Street

Vine Street is designated as a Green Street withkkb-block traffic prohibited
between Denny Way and Alaskan Way. Currently, thees is open to traffic, as a
specific design has not yet been prepared or immiéed. An art installation by
Buster Simpson is located on the sidewalk next¢ceidjacent rail lines on either side
of Vine Street. These art installations were dgwetbas part of a public art project,
Vine Street Grows, under the City’s 1% for Art Piaom. The pieces are intended to
evoke the industrial heritage of the waterfront {¥A 2004).

Clay Street Green Street

Clay Street is designated as a Green Street iS¢hétle Right-of-Way Improvements
Manual A specific design has not yet been prepared pfemented.

2.11.5. Public Art Installation Locations

A description of specific public art installatiofmund in the study area is provided
below proceeding from south to north along the kdasWay right-of-way. A list
and a location diagram are provided in Table 2.5h@ Figure 2.11-4, respectively.

Table 2.11-2. Public Art Installations

Title Artist Owner

1. Joshua Green Fountain George Tsutakawa unknown

2. Marion Street Overpass José Orante City of Seattle Engineering

Mural Department

3. Ivar Feeding the Gulls Richard Beyer Seattle Arts Commission

4. Christopher Columbus Bennet Douglas Seattle Arts Commission

5. Waterfront Fountain James Fitzgerald and Margaret Seattle Arts Commission
Tomkins

6. Piers 62/63 Barbara Kruger and others Seattle Arts Commission

7. Welcoming Spirit Melvin Schuler Waterfront Landing Condominiums

8. Light Tower Ron Fisher Port of Seattle

9. Danza Del Cerchio Ann Gardner Port of Seattle

10. Growing Vine Street 1 Buster Simpson Seattle Arts Commission

11. Growing Vine Street 2 Buster Simpson Seattle Arts Commission

12, Olympic Sculpture Park Various Seattle Art Museum

12a. Eye Benches I/lI/II Louise Bourgeois Seattle Art Museum

12b. Father and Son Louise Bourgeois Seattle Art Museum

12c. Eagle Alexander Calder Seattle Art Museum

12d. Riviera Anthony Caro Seattle Art Museum
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Title Artist Owner

12e. Schulbert Sonata Mark di Suvero Seattle Art Museum
12f. Bunyon's Chess Mark di Suvero Seattle Art Museum
12g. Neukom Vivarium Mark Dion Seattle Art Museum
12h. Seattle Cloud Cover Teresita Fernandez Seattle Art Museum
12i. Curve XXIV Ellsworth Kelly Seattle Art Museum
12j. Untitled Roy McMakin Seattle Art Museum
12k. Love & Loss Roy McMakin Seattle Art Museum
12l. Sky Landscape | Louise Nevelson Seattle Art Museum
12m. Typewriter Eraser Claes Oldenburg and Coosje van Seattle Art Museum

Bruggen

12n. Split Roxy Paine Seattle Art Museum
120. Perre's Ventaglio Il Beverly Pepper Seattle Art Museum
12p. Persephone Unbound Beverly Pepper Seattle Art Museum
12q. Wake Richard Serra Seattle Art Museum
12r. Stinger Tony Smith Seattle Art Museum
12s. Wandering Rocks Tony Smith Seattle Art Museum

Source: FHWA 2004

Joshua Green Fountain

Joshua Green Fountaiis a bronze fountain created by artist Georgeakswta. It is
located at the Colman Dock Ferry Terminal (Pier &2Lolumbia Street and Alaska
Way.

Marion Street Overpass Mural

Artist José Orantes created the Orca Mural (360 lfmeg by 7 feet tall) on the
Marion Street Overpass to the Colman Ferry Dockr(BD). The mural was created
in 1990 with the Orca School in Seattle as parttrid Washington State Art
Commission’s Artist in Residence program.

Ivar Feeding the Gulls

Richard Beyer’'s bronze and aluminum cast sculptdirvar Haglund (1905-1985)
feeding seagulls is located at Pier 51.

Christopher Columbus

Located at the south end of Waterfront Park isrgelathan-life bronze statue of
Christopher Columbus by D. Bennett
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Waterfront Fountain

Located in the northern end of Waterfront Pafkaterfront Fountainis a cast and
welded bronze cubical structure fountain, surrodniole a series of stairs and walls
that break up the space and provide interestingepl&o linger. The sculpture was
begun by James FitzGerald and, in collaboratioh Wié sculptor’s widow, Margaret
Tompkins, was completed by Terry Copple.

Piers 62/63

Located on piers 62/63 is a 1991 public arts ptdjded Piers 62/63 This project is

a wire mesh fence located around the piers’ peemptinted with a series of

guestions which, when seen against the backdrdipeofity, quietly urge the viewer

to examine the complex social and political relagioip that make up a city. The
guestions, painted in red on a dense chain-linkngeder handrail fence, appear and
disappear depending on the viewer’'s position aedcttnditions of light, sky, and

water. However, this artwork has deteriorated anwbiw barely visible.

Welcoming Spirit
A sculpture by Melvin Schuler title@/elcoming Spiriis located on the east side of

the Waterfront Bicycle/Pedestrian Facility in froof the Waterfront Landing
Condominiums at 1950 Alaskan Way.

Light Tower

This piece created by Ron Fisher is located at &%eat the end of the breakwater
protecting the marina. The 138-foot-talight Toweralso referred to as the Bell
Street Pier Beacon.

Danza Del Cerchio

A glass mosaic wall installation entitlé¥hnza Del Cerchiawas created in 1996 by
Ann Gardner. It is located on an exterior wall o Bell Harbor Conference Center
on Pier 66.

Growing Vine Street 1 and Growing Vine Street 2

Two public art work projects by artist Buster SimpsGrowing Vine Street 1 and
Growing Vine Street 2ire located at either side of Vine Street on th& side of
Alaskan Way adjacent to the railroad line. Thesetao installations consisting of
55-gallon steel barrels strapped to fabricated giakets and galvanize-dipped as a
single unit. The barrels are intended to remingkspesby of the industrial activity of
what was once a working waterfront adjacent tola@a cannery in the vicinity of
Vine Street.
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2.12. Economics

2.12.1. Overview

This section provides information on the economantext of the study area.
Activities associated with the replacement of thiaskan Way Seawall will be
located largely within the Alaskan Way right-of-waln general, the economic
environment along or adjacent to the Alaskan Waghtrof-way between S.
Washington Street on the south and Broad Streg¢hemorth is identified as being
within the study area and the potential construcitiopact area. Some aspects of the
affected economic environment are described for iheader geographical area,
including King County and the King-Pierce-Snohomisbunties region. Future
iterations of this document may include more dethieconomic analysis as data
becomes available from the USACE economic impaalyais currently underway.

2.12.2. Methodology

General descriptions of the City of Seattle ande®Pipund region economies are
provided for context. Existing economic conditiongre identified exclusively
through the examination of existing resources aldcommunications; no field
surveys or assessments were undertaken. Econotaiai information focusing on
the Alaskan Way right-of-way and Seawall was oldiprimarily from information
gathered from discipline reports and technical mamda completed for the Alaskan
Way Viaduct and Seawall Replacement Project (AWVESRRaft Environmental
Impact Statement (DEIS) and Supplemental DEIS (SpEdlong with information
contained in the Alaskan Way Seawall Without Prbfeanditions Feasibility Study
(Jones & Stokes 2006).

2.12.3. General Role of the Local Economy

The greater Seattle area and King County hostge land diverse economy. King
County and its 39 cities are the center of the P8gaend economy—home to 50% of
the region’s population, 60% of its workforce, af@o of its economic output. King
County plays a critical role in the future economigll being of both the region and
the State of Washington as the business and papulaenter of the Pacific
Northwest. King County is the epicenter for indystectors that provide stability and
improve job growth, such as Information Technolog@§lean Technology,
Biotechnology (Life Sciences), Logistics and Inedfanal Trade, Services and
Tourism (Enterprise Seattle 2006).

In, 2005, King County not only had the largest dgupopulation in the state
(roughly 1.8 million residents), but it also hae tlargest number of businesses, with
a total of 76,677. King County’s population is ieasing at a steady rate; its residents
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represent nearly 31% of Washington State’s totgdupaiion (Enterprise Seattle
2006). The population of King County has increasedbstantially since 1990,

especially in the mid-late 1990s. Despite the iasig cost of living in King County,

especially in housing, the high-tech job boom htgeed a particularly well-

educated workforce into the area. Seattle has laehigercentage of residents with
bachelor's degrees than anywhere else in the néioterprise Seattle 2006).

While the County’s economy thrived in the late 199the start of the new decade
saw significant job losses. The 2001 national rgioesaffected King County more
drastically than other regions of the country; theal economy lost jobs steadily
from 2001 through 2003. The job market in King Ciyumegan creating jobs again in
2004 but did not reach prerecession employmentdewrdil mid-2006. The County’s
average annual wage in 2005 was $50,139, well atfwvstate average of $40,704.
Of the state’s 39 counties, King County’ wages wibie highest in 2005. Although
the 2005 average wage was 4.8% lower than the 208@&ge wage (at the height of
the economic boom), the 2005 wage exceeded the d@9@ge wage by about 40%
(WSESD 2006).

In the year 2000, the largest employers in King ri@puncluded Boeing, University
of Washington, Metro-King County Government, US tBbsService, Microsoft,

Group Health Cooperative, City of Seattle, Swedialth Services, Providence
Health System, Starbucks, Seattle School Distfice#d Washington Mutual.

The Downtown Seattle Association highlights thddfi@ing economic indicators for
Seattle (2006):

= Almost 50% of the employees in the City of Seattted 21.4% in King
County work in downtown Seattle.

= 45% of the office market for the Puget Sound reggdncated downtown.

= Most of the region’s largest public facilities daxated in the city center
area: Qwest Field, Safeco Field, Key Arena, SeaitldMuseum, Experience
Music Project, Benaroya Hall, Fifth Avenue TheatRgramount Theatre,
McCaw Hall, Washington State Convention & Trade #€gnand the new
Seattle Central Public Library.

= The cruise industry, based in downtown Seattle, regponsible for more
than 1,732 jobs in the region, $208 million in Imesis revenue, and $5.8
million in state and local taxes in 2005.

= According to an AAA survey from 2004, Seattle wde tsecond-most
popular domestic summer destination in the coufdryair travel; second
only to Orlando. Downtown Seattle had over 11.1 liaml tourists,
entertainment seekers, conventioneers, and spatgseattendees, making it
the most active, visible, and heavily used pathefcity.
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» The Port of Seattle is the 20th-largest contaiet ip the world.

» The Port of Seattle saw 170 vessel calls and & ¢6t686,357 passengers
during the 2005 cruise season, which runs from Agiel to early October.
That number is up from only six vessel calls ariD6,passengers in 1999.

2.12.4. Established Urban Villages

Seattle’s Comprehensive Plan is unique in havingJdaman Village element. The
City's urban village strategy is intended to maxenthe benefit of public investment
in infrastructure and services and promote collation between private interests and
the community, to achieve mutual benefits. The nnddage strategy tries to match
growth to the existing and intended character & dity’s neighborhoods. The
Seawall is located within the Seattle Downtown UWrl@enter, which is further
divided into five urban center villages, three diigh are at least partly within the
Seawall project area: Pioneer Square Urban Cernliag®, Commercial Core Urban
Center Village, and Belltown Urban Center Village.

Pioneer Square Urban Center Village

The southernmost portion of the project areas ¢atkd within the Pioneer Square
Urban Center Village. Pioneer Square is Seattldtdesht neighborhood district
located just south of the Commercial Core Urbant€eWNillage. The area is
characterized by tree-lined streets and avenuebblestone parks, diverse
street-level retail establishments and restaurdats, nineteenth-century brick and
stone buildings, and one of the nation’s best sumgi collections of Romanesque
Revival style urban architecture, all of which atmite to the neighborhood’'s warm
and intimate feel. Established as both a Nationatddc District and a local
preservation district in 1970, Pioneer Square istguted by City ordinance and
design guidelines focused on preserving its unidustoric and architectural
character, assuring the sensitive rehabilitatiotuifdings, promoting development
of residential uses for all income levels, and eciwy the district's economic
climate for residents, employers, workers, andatisi Today, property and business
owners benefit from the tourists and shoppers aticato Pioneer Square by the
neighborhood’s historic and architectural character close proximity to Safeco
Field (major league baseball stadium) and QwestdF{professional football
stadium) has helped the area to develop as antanteent district with one of the
City’'s liveliest collections of nightspots, from aps bars to hard rock taverns to
small eateries.

Commercial Core Urban Center Village

The majority of the study area runs through the @encial Core Urban Center
Village along the waterfront from Bell Street orethorth to Yesler Way on the
south. The Commercial Core is downtown’s largestd amost developed
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neighborhood. The Commercial Core is divided intvesal smaller districts,

including Seattle’s Retail Core, Financial Centdfit@ Core, City and County

government centers, Central Waterfront, and Pikecd’IMarket Historic District

(COS 1999). The study area is located entirelyhan€entral Waterfront district, in
the area of downtown Seattle that fronts ElliottyB#&/ater-related tourist activities
characterize the area. Attractions include, batrast limited to, a series of piers,
restaurants, the Seattle Aquarium, parks, and &erdycruise ship terminals.

Belltown Urban Center Village

The northernmost portion of the project area ruhsough Belltown (Denny
Regrade). Belltown is a neighborhood in the northgortion of downtown Seattle
bounded by Denny Way to the north, Elliott Bay be twest, Sixth Avenue to the
east, and Virginia Street to the south (histoncahd decades ago, the southern
border was Stewart Street). Belltown, Seattle’ssdshresidential community, is an
eclectic and diverse neighborhood. It is an artsteze a shopping and dining
destination, and home to a wide variety of busiegsall of which shape the
neighborhood’s diverse social and cultural fabfelltown’'s character is also
reflected in the built environment through its aretture, public art, and other street
amenities.

2.12.5. Employment

Employment by Industry

To characterize employment in the project areairegan examination of recent
economic data (PSRC, 2004 & 2006) from the projegion (King, Pierce, and
Snohomish counties), King County, the City of Jeadind the Seattle Commercial
Core within which the study area is located.

The regional economy is diverse with an emphasisamice industries, although

employment derived from retail trade and governreehication sectors also plays a
major role (FHWA 2004). Relevant regional/local doyment data from 1970 to

2020 (forecast) is presented below in Table 2.12-1.

3 The Seattle Commercial Core is the downtown area bound by Elliott Bay to the west, Denny Way to the north, I-5
to the east and S. Dearborn Street to the south. The boundary of this geographic area was selected based on
forecast analysis zone (FAZ) groups that the project area crosses. A FAZ is composed of one or more census
tracts, and a FAZ group is an aggregation of FAZs. A FAZ is the basic geographic unit for demographic data and
forecasts. Local agencies, such as the Puget Sound Regional Council, use these FAZ and census tract areas to
characterize historic, existing and projected population, housing and employment trends, and land use.
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Table 2.12-1. Employment Data for Each Region and Job Type (Number/Percent of Jobs)

Areallndustry Sector 1970 1980 1990 2000 2010 (Forecast) 2020 (Forecast)
Region (King-Pierce-Snohomish counties) 702,522 976,706 1,365,976 1,680,411 1,915,328 2,169,504
Manufacturing 19.8% 20.8% 18.2% 13.6% 11.3% 10.2%
Trade/Transport/Utilities* 13.0% 13.2% 12.6% 12.6% 12.0% 12.6%
Retail Trade 16.3% 18.1% 18.1% 18.1% 17.4% 17.6%
Services 26.2% 27.9% 34.0% 39.3% 43.1% 44.5%
Government/Education 24.7% 20.0% 17.1% 16.2% 16.1% 15.15%
King County 466,592 697,401 972,567 1,196,043 1,351,220 1,516,898
Manufacturing 19.9% 20.9% 17.4% 12.4% 10.0% 8.6%
Trade/Transport/Utilities* 15.4% 15.1% 14.4% 14.4% 13.5% 13.9%
Retail Trade 17.2% 18.2% 14.0% 17.6% 16.5% 16.4%
Services 30.0% 29.7% 36.3% 42.3% 46.3% 48.2%
Government/Education 17.5% 16.1% 17.8% 13.4% 13.7% 12.8%
City of Seattle 310,288 386,684 469,802 540,419 603,027 658,409
Manufacturing 13.5% 13.1% 10.2% 74% 5.4% 4.8%
Trade/Transport/Utilities* 16.0% 15.6% 14.7% 12.6% 11.8% 12.4%
Retail Trade 15.7% 15.8% 13.8% 14.9% 13.8% 13.6%
Services 34.2% 35.5% 43.5% 47.5% 51.2% 52.2%
Government/Education 20.6% 20.0% 17.8% 17.6% 17.8% 17.1%
FAZ Group (Seattle Commercial Core) 100,546 112,248 161,834 183,234 210,315 224,564
Manufacturing 5.2% 4.9% 3.0% 2.1% 1.2% 1.0%
Trade/Transport/Utilities* 13.4% 13.0% 12.7% 10.0% 8.6% 9.2%
Retail Trade 14.6% 14.8% 12.3% 11.6% 10.5% 10.6%
Services 44.0% 44.1% 53.5% 60.0% 64.1% 63.8%
Government/Education 22.8% 23.2% 18.5% 16.3% 15.6% 15.4%

* Trade/Transport/Utilities = Wholesale trade, transportation, communication, and utilities; Total Employment does not include workers in resources (agriculture, forestry, fishing and mining) and construction).
Sources: Puget Sound Regional Council 2004, 2006.
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The number of jobs in the region has more than i@oubver the last three decades,
with an increasing percentage of jobs gained insdwwices industries. In 2000, the
region had 39.3% of its jobs in service industriesyever, the City of Seattle has a
higher proportion in the services (47.5%) and mactufring industries (13.6%).
Seattle’s second-highest employment sector is thlighless diverse, with
government/education providing 17.6% of the jobs.

Employment within the study area has several variatfrom the regional to the
city-level distribution of jobs across industry 8®s. The majority of employment in
the Seattle CBD is in the service sector (61%)cilis substantially higher than the
regional, King County, and Seattle averages. Gowent/education sectors are the
second leading job sectors in the CBD (15%) (FHVOA4).

Unemployment

Unemployment rates within the region have histdigcdeen lower than the

statewide average rate, as shown in Table 2.12-2006, the average civilian labor
force in King County numbered 1,044,300. Approxietatd3,700 (4.2 percent) were
unemployed (LMEA 2006, 2007). That compares with éverage statewide civilian
labor force of 3,326,600 with 166,200 (5.0 percamgmployed for 2006 (LMEA

2007).

Over the next decade, nonagricultural employmentthe state is forecast to
continually increase, although at a slower rat& ffercent) compared to growth in
the previous decade (1.8 percent) (LMEA 2002). Agreasing proportion of jobs are
expected in the services sector, and jobs in theergment/education sector are
expected to continue as the second highest sdatarever, the percentage of jobs
overall in this sector will be flat across the stdtMEA 2002).

Table 2.12-2. Unemployment Rates in the Counties in or Surrounding the
Study Area (Average Annual Percent)

Area 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Washington 49 4.8 4.8 5.0 6.2 7.3 74 6.3 55 5.0 45 5.2
State

King County 4.1 4.0 38 41 5.1 6.1 6.2 52 48 42 37 3.7

Kitsap County 5.1 45 46 50 60 68 6.8 58 52 47 44 49
PierceCounty 42 39 43 5.0 65 8.1 8.2 741 5.9 52 47 5.5

Snohomish 42 41 47 45 53 170 71 57 54 46 40 43
County

Note Unemployment rate for 2008 is rate for January 2008 (not seasonally adjusted)
Source: WSESD 2008
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2.12.6. Local Government Revenues

Washington State and the City of Seattle rely aardety of taxes to fund state and
local government programs. These taxes includeroeed state and local sales and
use tax; a business and occupation tax; publidyutdx; property tax; and several

other excise, real estate, and estate taxes.

Following are the four main sources of revenue stpp the services and programs
provided by the City of Seattle:

1. Taxes, license fees, and fines support adsvitypically associated with City
government, such as police and fire services, paridlibraries;

2. Fees for services, regulatory fees, or dedicateperty tax levies partially or
completely support certain City operations, inchgdthe Seattle Center, several
parks and recreational facilities, and buildingpiestions;

3. Grant revenues from private, state, or fedagaincies support a variety of City
services, including social services, street anddarirepair, and targeted police
services; and

4. Charges to customers for services that fung @itities (e.g. electricity, water,
drainage and wastewater, and solid waste).

Sales and Use Tax

A combined state and local retail sales tax isectdid on the selling price of tangible
personal property. A use tax is assessed on th&eimma&nlue of using tangible
personal property and services for which the dabesloes not apply. The retail sales
and use tax applies to most items purchased byuowers but does not apply to food
items or prescription drugs. Utility services andstpersonal services (e.g., medical,
dental, legal, barber) and real estate are notesuldp these taxes. However,
construction services and building materials atgesu to the retail sales tax.

The amount of retail sales and use tax varies tglity. The state tax base is 6.5%,
but each locality can assess additional taxes.cdh#ined state and local tax rate for
the project area is 8.8%, which also includes adeg Transit Authority tax.

The City of Seattle’s 2007 proposed budget forecaethil sales tax revenues at $162
million, or 21% of the General Fund Revenue Foregaag County 2007). The City
of Seattle’s retail sales tax revenue was foredasteincrease by 7% in 2006.
However, the forecast is for slower growth in 2@@id 2008 (COS 2006d).

Within King County, taxes account for the bulk @ngral fund revenues, supporting
64% of general fund services. Sales tax is thergbtargest source of general fund
tax revenue (behind property taxes) and is expetctadtal $99.2 million in 2007.

King County collects a 1% general local option sdB in the unincorporated areas
and a tax of 0.15% inside cities. The 0.10% crifnjustice sales tax (expended only
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for criminal justice purposes as defined by Ch8427 of KC Code) is also part of
the General Fund. This revenue is shared withsgitedlocated on the basis of
population. The County also receives revenue frbm ¢able franchise fee and
gambling and liquor taxes. The King County Food Baderage tax is collected in
addition to the state and local retail sales tareataurants, taverns and bars. This
adds 0.5% to the 8.8% sales tax levied at thesstgpestablishments. King County
sales tax revenue is forecast to grow on averdsfh @nnually from 2006 to 2009
(King County 2006).

Business and Occupation Tax and Public Utility Tax Revenues

Most businesses operating in Washington State albgect to the business and
occupation (B&O) tax. The B&O tax is typically assed on the gross income,
proceeds of sales, or value of doing business. r&ctiors for federal agencies are
classified as government contractors for B&O tarppses and are subject to B&O
taxes. Typically, the measure of tax is the grasdract price (WAC 458-20-17001).

According to the City of Seattle’s proposed 200ddmt, B&O taxes will account for
$150 million (19%) of the 2007 General Fund ReveRorecast (COS-DOPD 2006).
In addition, the City levies a tax on the grossoime derived from sales of utility
services by privately owned utilities within Seattincluding telephone, steam, cable
communications, natural gas, and refuse collectibhese business tax revenues on
utilities account for $130 million (17%) of the @wasted 2007 General Fund
Revenue.

Property Tax Revenues

Real and personal property is subject to propesty Real property includes land and
any improvements, such as buildings, attachededaiid. The primary characteristic
of personal property is mobility. Examples of p&mloproperty are machinery,

equipment, supplies, and furniture. Personal ptgpex typically applies to personal

property used when conducting business (WSDOT 2007)

Property tax is a combined state and local tax. 20@5 property taxes in the study
area range from $12.53 to $14.50 per thousand rdoti& assessed value (King
County Department of Assessments 2006). The stateop of these property taxes
is $2.32 per thousand dollars of assessed value thit rest apportioned to many
taxing districts (WSDOR 2006). Within King Counproperty taxes are projected to
account for 52 percent of the total taxes colleetedevenue in 2006 (KCBO 2006).
According to the 2005 adopted budget, King Couratgl b proposed levy of $406.8
million in property taxes for the 2004 fiscal ye@¢CBO 2006). Property tax

revenues in the City of Seattle’s endorsed 2004éudccount for $207.5 million,

which is slightly more than one-third of the Gené&abfund Revenue (COS 2006b).
This includes general property tax and an Emergdfmyagement System levy. The
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total revenue accrued from King County propertyetaduring the calendar year of
2004 was $434,953,972 (King County 2008).

Other Taxes and User Fees

Various other taxes are assessed at the stateealddvels, including excise tax on
hotels and motels, admission to entertainment awleation events, food and
beverages, fuel, cigarettes, tobacco productspiigiimber, rental cars, and other
products and services. In Seattle, a ConventionTaade Center tax (7%) is levied
on all lodging establishments with 60 or more rotapaces. This tax is also levied in
Bellevue and elsewhere in King County with varitasrates.

Other local excise taxes include municipal busirteges and licenses. The sale of
most real property is subject to a real estatdathakis paid by the seller. Other taxes
levied by the state or local municipalities inclugle estate and transfer tax, vehicle
licensing fee, and watercraft excise tax. No peabortome tax is levied in the State
of Washington.

Revenues from On-Street Parking and Public Garages

Revenues from on-street parking are deposited timoCity of Seattle’s General
Fund. These revenues are designated as “fees &r ¢beg cost of installation,
inspection, supervision, regulation, and mainteedaneolved in the control of traffic
and parking upon the streets” (SMC 11.16.480). tleeddunicipal Code (SMC
11.16.300) also grants authority to the City’s TicaEngineer to “Establish areas
where parking is regulated by parking payment dejicand the time limit for
parking therein; order installation or removal affking payment devices where it is
determined upon the basis of an engineering anifictrenvestigation that the
installation or removal of such devices is necgstaraid in the regulation, control,
and inspection of the parking of vehicles; and gliestie the parking space or spaces
for which a parking payment device is to be usedailgps or appropriate markings
upon the pavement and/or the curb.” The code wakated in January 2004 to
accommodate parking pay stations and to allow foeirt installation and
maintenance.

Beginning in April 2004, City of Seattle began @phg it's approximately 9,000

single-space parking meters with multi-space parlpay stations. By the end of
2007, approximately 1,900 pay stations controltr3g500 paid parking spaces were
installed (COS 2005, 2006c¢). One or two pay statiare intended to replace a
block’s worth of single-space parking meters. Tlag ptations allow users to pay
with currency, credit card, or debit card. In aidit as part of the City’s 2004

budget, the City Council approved a meter ratesiase from $1.00 to $1.50 per hour
for pay stations and electronic meters. This waditist increase in on-street parking
rates in more than 10 years (WSDOT 2007). The &iyects to have converted the
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majority of single-space parking meters througtibatcity to pay stations by the end
of 2008.

The City evaluated the revenue associated withpg2king spaces controlled by pay

stations in the area along the waterfront betweeslef Way and the Pike Place

Market. These pay stations have been in operatiare $vlay 2005. Because of the

increase in hourly rates, as well as changes ibéhavior of motorists who use such
parking, the City has realized a substantial irseda revenue per parking space per
year versus the use of single-space parking meBased on the pay stations

currently in operation along the waterfront, eachrking space generates

approximately $2,574 per year ($8.58 per day; edtch 300 days per year) in

revenue for the City’s general fund.

Paid parking within the Seattle Commercial Coreoacts for 30 percent of the
City’s total annual revenue. Paid parking in thent@e City (downtown, Uptown,
South Lake Union, Capitol Hill, and First Hill) negsents 48 percent of the City’'s
total parking revenue (COS 2008). The percentagee dropped over the years as
the City has added paid parking in neighborhoodside of downtown, including
South Lake Union and the University District.

The City of Seattle collects an annual licenseffem operators of public garages.
Public garages include both buildings and uncovéoexl (SMC 6.48). The annual
license fee is $90 per 1,000 square feet of flaogmund space contained in a
parking garage or lot and used for parking or gergurposes (COS 2006).
However, per recently passed City Ordinance #122(@2 below), the annual
license fee has become $6 per 1,000 square félebofor ground space contained in
a parking garage or lot and used for parking orag® purposes, effective July 1,
2007.

In August 2006, the City of Seattle passed an amtie that amended the city’s
Municipal Code (SMC 5.35.030) to impose “a taxtfue act or privilege of parking a
motor vehicle in a commercial lot within the Cityat is operated by a commercial
parking business” (COS 2006). The purpose of @msi$ to “provide an equitable
means of generating revenue to support the Cingasportation system, and to
reduce the existing Public Garage and Parking lioérise Fee (see above) that is
currently imposed by SMC Chapter 6.48” (COS 200Bifective July 1, 2007
through June 30, 2008, the tax rate will be 5%5p.Bffective July 1, 2008 through
June 30, 2009, the tax rate will be 7.5% (0.07%edive July 1, 2009, the tax rate
will be 10% (0.10) (SMC 5.35.030). These taxes Wwél collected by commercial
parking businesses from the parking customer dintepayment is made.

The City of Seattle also receives sales and B&Oréaenue from short-term and
long-term off-street parking (less than 30 dayd)e Fales tax rate is 8.8% and the
B&O rate for parking is 0.215%.
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2.12.7. Parking Inventory
Off-Street Parking

The available inventory of off-street parking ioyided by private property owners
and operators of private parking lots. There a@d7 off-street parking stalls within
the study area and an additional 33,967 off-sfpaeking stalls within ¥4 mile of the
study area (Nelson/Nygaard Consulting Associat@sp0

On-Street Parking

In April, 2004 City of Seattle began to replace tmafsthe 9,000 aging, single-space
parking meters. One or two pay stations replacglesispace parking meters for one
block. Parking pay stations offer customer senbemefits of multiple payment
options (e.g., credit and debit card).

There are a total of 1,646 on-street parking spé28 long-term and 1,020 short-
term) within the study area (Nelson/Nygaard ComsglAssociates 2006). Of these,
525 parking spaces are controlled by pay stationthé waterfront area between
Yesler Way and the Pike Place Market. These pajostahave been in operation
since May 2005. The City expects to have convetttedmajority of single-space
parking meters throughout the city to pay statioyshe end of 2008.

2.12.8. Ferry and Cruise Ship Facilities

Ferry and cruise ship activity at the Port of Seationtributes to the regional
economy by generating business revenue to compamiegiding vessel and

passenger services. These companies, in turn,der@mployment and income to
individuals and pay taxes to state and local gavents. Port-of-call passengers
support the local Seattle economy by visiting |at#lactions.

Three different locations within the project area ased for ferry and cruise ship
operations:

1. Pier 52 Colman Dock Ferry Terminal (801 Alask&ay). These terminals are
owned by the Washington State Department of Tramtepon and are located in
the southern portion of the project area. They ide¥erry service to and from
the Seattle CBD to communities on Bainbridge andhéa islands and the city
of Bremerton. Vehicles queue up for ferries, load and disembark on Pier 52.
There is no public parking available at the terrhibat parking for Washington
State Ferries employees is available at the tefmina

2. Pier 66/Bell Street Cruise Terminal (2225 AmsRVay). This facility is owned
by the Port of Seattle and operated by Cruise Treimiof America. It provides
berths for Norwegian Cruise Line and Celebrity €esi On-pier parking is not
available for users of the facility; parking cunignoccurs across from the
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terminal at the Bell Street Pier Garage, betweeaskdn Way and Western
Avenue. At the Bell Street Cruise Terminal, the er@d parking garage is
located directly across the street from the crtesminal. The garage offers 1700
secure spaces linked to the terminal by a coveegldgirian bridge. In 2005, the
Port of Seattle hosted a total of 686,357 cruisp passengers and 170 cruise
ship vessel calls (79 of which were at Pier 66) astimate hosting

approximately 800,000 passengers and 211 vesseE)08 (Port of Seattle

2008).

3. Pier 69 (2700 Alaskan Way). This facility, l6ed at the north end of the study
area, is owned by the Port of Seattle and is hamthe Victoria Clipper, a
high-speed, passenger-only ferry operating betw#eaitle and Victoria, B.C.
The facility also provides berthing to several drmalise vessels specializing in
local sightseeing and expeditions to Alaska. PieisGalso the headquarters for
the Port of Seattle.

2.12.9. Inventory of Existing Businesses

A business inventory was conducted as part of RS Alaskan Way Viaduct and
Seawall Replacement Project Draft EIS (2004) angpfumental Draft EIS (2006).

The area of direct effects from a SR 99 Viaduct&slareplacement project includes
businesses within one block of proposed changesiiing facilities or proposed

new facilities (WSDOT 2006). The inventory, initialconducted in 2004, was

updated in 2006. Primary detour routes where pgrkimd access were likely to be
affected, such as First Avenue, were not updatéiaer2006 inventory.

Data Parameters Collected

The businesses were assigned a business type Ugasedbserved use. The business
types included:

= Commercial Office

= Commercial Retail

» Industrial Marine Dependent

» Industrial Non-Marine Dependent
= Government Service

= Other Service

» Residential Multi-family (included to account for %f non-business
structures in area)
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= Other

Other Service includes restaurants, bars, hotals shlons, and other types of walk-
in service providers that were not specificallyailetResidential Multi-Family was
included as a category to account for the residestiuctures in the study area, and
includes both condominiums and apartments. Other tva catch-all category that
includes uses such as parking lots, religioustutstns, union meeting halls, etc.

The general size of the businesses was also cheract based upon an estimate of
the number of employees. The business sizes include

= Vacant

=  Small (less than 20 employees)

=  Medium (between 20 and 100 employees)
= Large (over 100 employees)

Each business is assumed to need some minimum nuofilgarking spaces to
accommodate all potential customers. In ordestonate the number of spaces vital
for each business, types of parking/access reqaimtsmfor each business were
identified and the parking data was used to asfssspotential disruptions to
business operations. These might include impaledideries, lost employee parking,
and less customer access. The estimated ‘minimp@ces required’ for each
business to operate normally is called the ‘PrinRayking Requirement’. This does
not refer to a legal requirement, but to the nundfespaces/access a business needs
to function. The primary parking requirement maychéulated at multiple levels of
disaggregation (per-business, per-block, etc.). fémking and access requirements
evaluated included:

» On-Site Parking (primary parking requirement cdnttor)

= Off-Street Parking (primary parking requirement tcitrutor)
= On-Street Parking (primary parking requirement dbator)
= On-Street Freight Loading (secondary parking remguent)

= Driveway Access to Surface Street Directly Affectesgicondary parking
requirement)

‘On-site parking’ is parking that is directly aswgded with the business or multi-
family residence that is adjacent to the buildimgl as off the street. ‘Off-street
parking’ is parking that is near a business antithaff the street but not exclusively
used by any particular business. ‘On-street parksghere there is either no on-site
or nearby off-street parking. ‘On-street freightiding’ is where a vendor or delivery
truck has to utilize on-street parking in ordernake deliveries or load goods.
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‘Driveway Access to Surface Street Directly Affetteefers to areas that could be
directly affected by potential disruptions; incladidriveways for on-site parking as
well as alleys at the midpoint of blocks.

Because businesses may have multiple types of qmpikind access requirements,
only the primary parking requirement (on-site, stifeet, or on-street) is presented
here (WSDOT 2006).

Project-wide Findings

Within the area of direct effects, 1,398 businesge® identified (Geiger 2006). The
breakdown of type of businesses totaled acrosgealfraphic areas is presented in
Figure 2.12-1. Businesses operating in Commerciit®©space accounted for over
half (53.9%) of the type of businesses. Other 8enaccounted for 13.4% of
businesses; almost half (44%) of the Other Servienesses were involved in food
service as opposed to retail grocery. Commerciailraccounted for 11.2% of the
type of businesses. Other represented about otie-denhe type of businesses; the
majority of other businesses identified was parkiB@Po). Residential Multi-Family
use represented 7.1% of the structure use in tidy strea. The sum of Industrial
(both Marine and Non-Marine Dependent) and Govemntrervice represented 4%
of the type of business.

The breakdown of size of businesses totaled aelbgsographic areas in the area of
direct effect is presented in Figure 2.12-2. Thestvenajority (79.9%) of the
businesses was estimated to be small (less thaen3floyees). Medium-sized
businesses (20 to 100 employees) accounted fo#4dl8f&he businesses. Remaining
businesses are split between large businessesggtiean 100 employees) at 2% and
vacant businesses (no discernable business araity3%.

The breakdown of primary parking requirement tatadeross all geographic areas in
the area of direct effect is presented in Figud2-3. The majority of businesses
(57.8%) rely primarily upon street parking for themployees and customers. A bit
more than a third of all businesses (36.2%) prowdesite parking for employees
and customers. The remaining businesses had iidétgibff-street parking (6%).
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Figure 2.12-1. Number of Each Type of Business for the Study Area, 2006
800 754
Tr3
2 700 1 22
B -
§ 600 —
c 1 e
iz 500 -
g 400 - - 4 d
- o2
© 300 -
o 200 22 156 187 146
g (&4 99
5 - [
z 100 - - 4E::-‘ g 24 H +*+4
o a0 ‘ 00] ‘ ‘ [ ‘ *4 4
Commercial ~ Commercial Industrial Government Other Service  Residential Other Industrial Non-
Office Retail Marine Service Multi-Family Marine Dep
Dependent
Type of Business

Figure 2.12-2. Number of Employees per Size of Business in the Study
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According to the Downtown Seattle Association (2008uring the time period
between January 2004 and October 2006, the vacateyfor commercial property
in downtown Seattle fell from 16 to 12.6 percentl drom January 2004 through
December 2005 the market added 200,000 squareffemiditional leasable space.
With the exception of the waterfront, all areaséghowed a decrease in vacancy
rates since the end of 2003 (Geiger 2006).

Turnover within the study area ranged between 24em in the waterfront and
Seawall segment (almost entirely attributable ®libsinesses abutting Alaskan Way
surface street, east side north of Pier 59) to &temt in the south segment (Table
2.12-3).

Table 2.12-3: Number of Businesses, Percent Increase in Number of
Businesses, and Percent Turnover in Existing Businesses
Present for Each Geographic Area

Date / % Pioneer Square Central Waterfront Seawall
January 2004 194 382 91a
October 2006 205 461 116
% Increase 6 21 27
% Turnover 48 29 24

a |ncludes 8 businesses from the January 2004 Broad Street Detour inventory
b Data from both January 2004 and August 2005 addendum survey

¢ Decrease of 8 businesses attributable to the north seawall

4 Not re-surveyed in October 2006

The types of businesses that turned over were ddednby the commercial office
business type in each geographic area inventoakidough less so for the north
segment (Table 2.12-4).

Table 2.12-4: Percent Turnover by Business Types for Each Geographic

Area
Pioneer Waterfront
Business Type South Square Central Seawall North
Commercial Office 72% 69% 79% 86% 43%
Commercial Retail 1% 15% 8% 4% 17%
Government Service 0% 1% 0% 4% 1%
Industrial (Both Types) 16% 0% 0% 0% 0%
Other Service 3% 10% 1% 0% 6%
Other 9% 2% 10% 7% 18%
Multi-Family Residential 0% 3% 1% 0% 15%
2.12-16
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The high percent turnover figures implies that besses in most of these geographic
segments are very dynamic whose business modef®ioely upon the physical
location of the office for operation. The excepsoare the waterfront businesses
(retail and other service, primarily non-retail fbservice) on the central piers that
rely upon customers visiting the place of busi{&eger 2006).

It was noted that several (less than 10) busineaseed out of the south and Pioneer
Square segments into the central segment; thidlet@smined by tracking registered

business names. It appears that during good ecenmes, these businesses are
moving from the commercial office fringe to morentral locations.

Breakdown of Findings per Geographic Area

The inventory area was generally broken down ih® $ame geographic areas as
presented in the Technical Memoranda for the 2004ftCEIS (FHWA 2004).
However, not all areas that were pertinent to tlagduct need to be considered with
regard to future seawall development projects. échsonly two main areas were
chosen from the 2004 EIS. The third area preseb&dow, Pioneer Square, is a
subset of the central segment. As a result ofstinigey, the distribution of businesses
per geographic area is as follows (numbers of lzssies are in parentheses):

» Pioneer Square —South King Street to Yesler Wa§)(20
= Central — Yesler Way to Battery Street Tunnel S®dhtal (461).

* North Waterfront and Seawall — Pier 46 to Pier Z16]

2.12.10. Pioneer Square

Within Pioneer Square, a portion of the centrainsagt of the project, 205 existing
businesses were identified along the east sidbeoAtaskan Way viaduct. Existing
businesses along the west side of the Viaduct visekided in the Waterfront
grouping. This historic area is considered by thiy Gf Seattle to be an area of
special economic concern due to its heavy reliampmn on-street parking. The mix
of business types is dominated by commercial offédk percent) followed by other
service (primarily non-retail food service) at 1&rgent and commercial retail at 12
percent (Table 2.12-8). No industrial (marine dejggn and non-marine dependent)
businesses were surveyed within this segment. Mere 11 multi-family residential
buildings in the survey area along with three goweent service and three other
business types.

Virtually all of the businesses were characteriasdsmall businesses (89 percent)
and less than 5 percent were characterized as mesiaed (Table 2.12-9). No
businesses appeared to be large, while vacant dassia accounted for over 6

21217
October 2008



Existing Conditions Report

percent. The parking requirements for businessésmnwPioneer Square are reliant
upon on street parking with only 11 businessese(gent) identified as having either
on-site or off-street parking (Table 2.12-10).

Table 2.12-8. Business Type (Pioneer Square)

Business Type Pioneer Square % Total
Commercial Office 124 60.5%
Commercial Retail 25 12.2%
Industrial Marine Dependent 0 0.0%
Government Service 3 1.5%
Other Service 39 19.0%
Residential Multi-Family 1 5.4%
Other 3 1.5%
Industrial Non-Marine Dependent 0 0.0%
Total 205 100.0%

Table 2.12-9. Business Size (Pioneer Square)

Business Size By Employees Pioneer Square % Total
Vacant 13 6.3%
Small 183 89.3%
Medium 9 4.4%
Large 0 0.0%
Total 205 100.0%

Table 2.12-10. Primary Parking Requirement (Pioneer Square)

Primary Parking Requirement Pioneer Square % Total
Off-Street 7 3.4%
On-Site 4 2.0%
On-Street 194 94.6%
Total 205 100.0%

212418
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2.12.11. Central

Within this portion of the central segment of thejpct 461 existing businesses were
identified along the east side of the Alaskan Weguct. Existing businesses along
the west side of the Viaduct were included in that®front grouping. This area is in
the heart of Seattle’'s Commercial Core as demamstiay the density of businesses
encountered. The mix of business types is dominayecbmmercial office (over 70
percent) followed by commercial retail at 10.8 patcand other service (primarily
non-retail food service) at 7.4 percent (Table 212 One industrial (non-marine
dependent) business was surveyed within this seignibare were 18 multi-family
residential buildings in the survey area along vdth other and three government
service business types.

Virtually all of the businesses were characteriascsmall businesses (88.5 percent)
and about 9 percent were characterized as medized-giTable 2.12-12). Two
businesses appeared to be large and 11 were vddenparking requirements for
businesses within the Central geographic areaddi@nt upon on street parking for
67 percent of the businesses; 30 percent of bisgegwovide on-site parking and 14
businesses relying on off-street parking (Tabl2-2.3).

Table 2.12-11. Business Type (Central Segment)

Business Type Central % Total
Commercial Office 325 70.5%
Commercial Retail 50 10.8%
Industrial Marine Dependent 0 0.0%
Government Service 3 0.7%
Other Service 34 7.4%
Residential Multi-Family 18 3.9%
Other 30 6.5%
Industrial Non-Marine Dependent 1 0.2%
Total 461 100.0%
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Table 2.12-12. Business Size (Central Segment)

Business Size By Employees Central % Total
Vacant 1 2.4%
Small 408 88.5%
Medium 40 8.7%
Large 2 0.4%
Total 461 100.0%

Table 2.12-13. Primary Parking Requirement (Central Segment)

Primary Parking Requirement Central % Total
Off-Street 14 3.0%
On-Site 138 29.9%
On-Street 309 67.0%
Total 461 100.0%

2.12.12. North Waterfront and Seawall

Within this portion of the study area, 116 existimgsinesses were identified along
the west side of the Alaskan Way viaduct and alttwegeast side of the Alaskan Way
surface street north of the Pier 59 (where theugabegins to shift eastward towards
the west portal of the Battery Street Tunnel) t@d®t Street. Existing businesses
along the east side of the viaduct between YedteeBand Pier 59 were included in
the Central. The waterfront and seawall area isidened by the City of Seattle to be
an area of special economic concern due to itsyhedlance upon tourist visitors as
well as on-street parking. The mix of business sype distributed between

commercial office (36.2 percent) (primarily north Bier 59), other service (27.6

percent) (primarily non-retail food service), andnomercial retail (19.8 percent)

(Table 2.12-14). No industrial (marine dependent aron-marine dependent)

businesses or residential multi-family buildingsreveentified. There were 11 other
business types and eight government service bissippss.

More than 75 percent of the businesses were clesized as small businesses and
almost the rest being characterized as medium-gjzstl over 20 percent) (Table

2.12-15). Four businesses appeared to be largéhanel were no vacant businesses.
The parking requirements for businesses along thterfvont and north seawall are

reliant upon on street parking (65 percent) withsite and on-site parking sharing

the remaining parking requirement (Table 2.12-16).

. 2.12-20
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Table 2.12-14. Business Type (Waterfront/Seawall Segment)

Business Type Waterfront/Seawall % Total
Commercial Office 42 36.2%
Commercial Retail 23 19.8%
Industrial Marine Dependent 0 0.0%
Government Service 8 6.9%
Other Service 32 27.6%
Residential Multi-Family 0 0.0%
Other 11 9.5%
Industrial Non-Marine Dependent 0 0.0%
Total 116 100.0%

Table 2.12-15. Business Size (Waterfront/Seawall Segment)

Business Size By Employees Waterfront/Seawall % Total
Vacant 0 0.0%
Small 88 75.9%
Medium 24 20.7%
Large 4 3.4%
Total 116 100.0%

Table 2.12-16. Primary Parking Requirement (Waterfront/Seawall Segment)

Primary Parking Requirement Waterfront/Seawall % Total
Off-Street 19 16.4%
On-Site 22 19.0%
On-Street 75 64.7%
Total 116 100.0%

2.12-21
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2.13. Noise and Vibration

2.13.1. Overview

The study area is a densely-populated and higfictrafban area. Noise-sensitive
receivers consist of apartments, hotels, restasinaith outdoor dining areas, and
outdoor parks. The urban environment results irsteyd noise levels that are
relatively high during both daytime and nighttime.

2.13.2. Noise Terminology

Sound is mechanical energy transmitted by pressakes moving through the air.
Noise can be defined as unwanted sound. Sound asadterized by various
parameters that include the rate of oscillatiorsaind waves (frequency or pitch),
and the pressure level or energy content (amplitwrdsound volume). The sound
pressure level is the most common descriptor usetharacterize the loudness of an
ambient sound level. The decibel (dB) scale is weapiantify sound pressure levels.
Because sound pressure can vary enormously witleimnange of human hearing, a
logarithmic loudness scale is used. The human awoi equally sensitive to all
frequencies in the entire spectrum, so communifgenmeasurements are typically
weighted more heavily for frequencies to which hamare sensitive in a process
called A-weighting (dBA). Typical dBA noise levefsr various types of sound
sources are summarized in Table 2.13-1.

Table 2.13-1. Typical A-Weighted Sound Levels

Sound Source dBA Typical Response
Carrier deck jet operation 140 Painfully loud

Limit of amplified speech 130

Jet takeoff (200 feet) 120 Threshold of feeling and pain
Auto horn (3 feet)

Riveting machine 110

Jet takeoff (2,000 feet)

Shout (0.5 foot) 100 Very annoying

New York subway station

Heavy truck (50 feet) 90 Hearing damage (8-hour exposure)
Pneumatic drill (50 feet)

Passenger train (100 feet) 80 Annoying

Helicopter (in flight, 500 feet)

Freight train (50 feet)

Freeway traffic (50 feet) 70 Intrusive

Air conditioning unit (20 feet) 60

Light auto traffic (50 feet)

21341
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Sound Source dBA Typical Response
Normal speech (15 feet) 50 Quiet

Living room, Bedroom, Library 40

Soft whisper (15 feet) 30 Very quiet
Broadcasting studio 20

Total silence 0 Threshold of hearing

Source: Federal Transit Administration 2006
Note: Blank cells in the ‘Typical Response’ column are transitional between cells that are indicated.

The perceptibility of a new noise source intrudiogto background conditions
depends on the nature of the intruding sound amd biickground sound. For
situations where the nature of the new sound idaiito the background sound (e.g.,
new traffic noise added to background traffic nps@oise of 3 dB is just noticeable,
a change of 5 dB is clearly noticeable, and a chanfg1l0 dB is perceived as
doubling the sound level. For situations whererthtire of the new intruding sound
is different or much louder than background (ecgnstruction noise in an otherwise
guiet setting), the new sound (including sporadianks from construction
equipment) can be discernible even if it raisesa¥erall noise level by less than 1
dBA.

Different types of measurements are used to claiaetthe time-varying nature of
sound.

= The “equivalent sound level” or Leq is the equivdlsteady state sound
level that during a stated time period containsstiime acoustical energy as a
time-varying sound level during that same period.

* The “maximum sound level” or Lmax is the loudestelzond period during a
noise measurement.

= The “percentile exceeded level” or Lnn is the petage of time the
measured noise level exceeds the specified Lni. IEee example, the L90
is a relatively quiet noise level that is excee@68o of the time, while the
L10 is a relatively loud noise level that is exaegdnly 10% of the time.

» The “day-night average noise level” or Ldn is tHelur average Leq, with
a 10 dBA factor added to measured nighttime nasel$ (10:00 p.m. to
7:00 a.m.) to account for increased sensitivitgighttime noise.

2.13.3. Land Use and Noise-Sensitive Receivers

The Seattle waterfront is a densely populated udyaa. For this project, the noise
study area is defined as the area within 500 feabticipated construction operations
at the Seawall. Land use in the noise study areaists of commercial businesses,

2.13-2
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apartments, and hotels.

For this analysis, noise-sensitive receivers aragluated and are defined as the

following:

= Commercial businesses with dedicated outdoor wesEsar

» Parks and dedicated gathering places where quiglittans are essential to

the park’s function; and

= Condominium, apartment, and hotel units with dedidsoutdoor use areas,

including outdoor balconies.

Locations of noise-sensitive receivers within thadg area were based on site
reconnaissance conducted in September 2006. Figut8sl and 2.13-2 show the
locations of noise-sensitive receivers, and Tabld3-2 summarizes each

noise-sensitive receiver.

Table 2.13-2. Noise-Sensitive Receivers in the Study Area

Receiver

Description

< C H4Hw xXvWOH T Z2Z =M X« IT G Mmoo w >

Olympus Apartments

Bellora Apartments

Kleg Lofts Apartments

Vine Apartments

Unnamed Apartments

Elliott Bay Plaza Apartments

2300 Elliott Apartments

Elliott Pointe Apartments

Market Court Apartments

87 Virginia Apartments

Ross Manor (Seattle Housing Authority)

Post Alley Court Apartments

Hostelling International Hotel (closed in March 2007)
South Arcade Apartments

Harbor Steps Condominium Complex
Watermark Tower

Seattle Aquarium Outdoor Area

Olympic Sculpture Park/Myrtle Edwards Park
Elliott's Restaurant (Outdoor dining area)
Anthony’s Pier 66 (Outdoor dining area)

2.13-3
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In addition to the noise-sensitive receivers lisiadthe above table, there are
numerous commercial buildings within 500 feet ot tseawall that have no
dedicated outdoor use areas. As described latdrisnsection, the City of Seattle
noise regulation specifies allowable indoor noeeels at commercial buildings for
construction operations during normal business$ 18100 a.m. to 5:00 p.m.).

2.13.4. Existing Noise Levels

In 2002, 24-hour continuous baseline noise measmtsmin the study area were
taken to support the DEIS for the Alaskan Way Vidand Seawall Replacement
Project (FHWA 2004). Figures 2.12-1 and 2.12-2 shiogvlocations for the 24-hour
measurement locations relevant to this analysigurEi 2.12-3 shows the trend in
hourly-average Leq noise levels measured over4hgo?ir period.

The study area is a densely populated urban aveagasured noise levels were high
even during the relatively quiet periods late ahhi Noise levels measured at four
locations of interest (Avalon Belltown Apartmenitiarbor Steps Apartments, Port of
Seattle, and Waterfront Landing Condominiums) amw in Table 2.13-3.

Table 2.13-3. Existing Noise Levels at Selected Locations in the Study

Area
Average  Energy —woyievel MinLevel €V
Level Equivalent (Lmax) (Lmin) Range
Location (Ldn) Level (Leq) (Leq)
Avalon Belltown 71 76 102.8 36.3 59.8-75.6
Apartments
Harbor Steps 78 84 105.6 50.9 61.6-83.5
Apartments
Port of Seattle 75 76 100.9 47.7 62.8-75.5
Waterfront Landing 80 80 92.7 46.8 65.9-79.6

Condominiums

Source: Parsons Brinckerhoff Quade and Dxmugata 2002

2.13.5. City of Seattle Construction Noise Regulation

Noise in Seattle is regulated by the Seattle MpaiciCode, Chapter 25.08 Noise
Control. Allowable indoor and outdoor noise levetised by construction activity
are regulated by Section 25.08.425, Constructiash Bquipment Operations. The
allowable construction noise limits are listed iable 2.13-4. The allowable limits
depend on the zoning for the source and receiwerttis analysis, it is assumed the
Seawall construction would be considered a commkerwise source. The City's
regulation specifies allowable outdoor constructiomse levels at residentially zoned
buildings and specifies limits for both indoor armitdoor noise levels at
commercially zoned buildings. The regulation spesifallowable noise levels for
daytime periods (7:00 a.m. to 10:00 p.m. on weegdad 9:00 a.m. to 10:00 p.m. on

2.13-6
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weekends) and nighttime periods (10:00 p.m. to &®0. on weekdays, and 10:00
p.m. to 9:00 a.m. on weekends).

The City noise regulation includes Subchapter \Arences. At the discretion of the
City, a variance can be granted if the applicamhaestrates that it is infeasible to
achieve the noise limits based on technical aretfonomic considerations.

Baseline noise levels in the study area generalbeed the nighttime allowable
construction noise levels for residential buildirggept during the period from 1:00
a.m. to 5:00 a.m. (Figure 2.13-3).

2.13-7
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Table 2.13-4. City of Seattle Construction Noise Limits

Daytime Construction

Nighttime Construction (Indoor Noise at Commercial
Daytime Construction (Outdoor Noise Levels) (Outdoor Noise Levels) Buildings, 8:00 a.m. to 5:00 p.m.)
Handheld

Type of Noise Mobile Equipment Equipment Impact Equipment All Equipment All Equipment
Seawall Construction Impacting Residentially Zoned Buildings

Continuous Noise 82 72 - 47 _

15 minutes in any hour (L25) 87 77 - 52 -

5 minutes in any hour (L8) 92 82 - 57 -

1.5 minutes in any hour (L2) 97 87 - 62 -

1-hour Leq - - 90 - _

Seawall Construction Impacting Commercially Zoned Buildings

Continuous Noise 85 80 - 50 60

15 minutes in any hour (L25) 90 85 - 55 65

5 minutes in any hour (L8) 95 90 - 60 70

1.5 minutes in any hour (L2) 100 95 - 65 75

1-hour Leq - - 90 - _

Note: “~*indicates no limit is set by the regulation
Source: Seattle Municipal Code 25.08.425
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2.13.6. Construction Equipment Noise

The use of construction equipment will cause ineeeanoise levels above the
baseline existing noise in the Seawall study afehle 2.13-5 shows typical noise
levels for various types of construction equipmtrat could be used for various
elements of the Seawall construction.

Table 2.13-5. Noise Levels (Lmax) of Various Equipment Types.

Alaskan Way Seawall Replacement Project

Equipment Size [l?"‘sai IZde;il)
Asphalt Roller 125 hp 80
Compressor 250 cfm (50 hp) 85
Compressor 1000 cfm (350 hp) 85
Concrete Pump 85 hp 81
Concrete Trucks 300 hp 79
Crawler Crane 125 ton (332 hp) 81
Crawler Crane 150 ton (340 hp) 81
Dozer D6R 175 hp 82
Drill Rig 84
Dump Trucks 330 hp 76
Excavator 100k Ib (316 hp) 81
Grader 165 hp 85
Grout Pump 20 hp 81
Hydraulic Crane 50 ton (215 hp) 81
Light Plants 14 hp 81
Loader 200 hp 79
Loader 300 hp 79
Off-Highway Trucks 30 cy (100 tons, 1016 hp) 76
Pile Driver (vib) 150 hp 101
T&T Trucks 220 hp 75
Track Excavator 75k Ib (268 hp) 81
Truck 220 hp 75
Truck & Trailer 220 hp 75
Vibration Roller 145 hp 80
Vibratory Loader 200 hp 79
Wheel Loader 200 hp 79

Source: FHWA 2006.
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2.13.7. Underwater Noise Levels

Percussive pile driving and other impulsive sourfesplosions, etc.) can cause
damage to fish and other aquatic species by damagiditory organs and the gas-
filled swim bladder as a result of pressure wawapper,et al 2006). Percussive

pile driving includes the use of a hammer or othend surface to pound pilings into
the substrate. The sounds that result from pileirdyiare typically short, but very

sharp and high in amplitude. Monitoring of constime projects in California has

provided data on noise/pressure levels from pileirdy. The terms used in

describing underwater sound pressures include:

= Peak Sound Pressure Level — Maximum excursion efgure within a
sound.

» RMS - Root mean square of a continuous sound signal

» SEL - Sound exposure level defined as the levéhtagor 1 second that has
the same acoustic energy as the transient ancgiessed as dB repPg *
sec.

Tables 2.13-6 and 2.13-7 show sound pressures Yeoious types of piles driven
using an impact hammer and vibratory driver, respely. NOAA has proposed a
threshold of 187 dB sound exposure level for pileing (NOAA 2007).

Table 2.13-6. Unattenuated Sound Pressures (dB) of Pile Driving Using an
Impact Hammer (water less than 5 meters deep).

Peak Sound RMS SEL
Pile Type and Size Pressure
12-inch Steel H-Type Thin 190 175 160
12-inch Steel H-Type Thick 195 183 170
24-inch AZ Steel Sheet 205 190 180
24-inch Concrete Pile 185 170 160
12-inch Steel Pipe Pile 192 177
24-inch Steel Pipe Pile 203 190 177
36-inch Steel Pipe Pile 208 190 180
60-inch Steel CISS 210 195 185

Source: California Department of Transportation 2007.

2.13-11
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Table 2.13-7. Unattenuated Sound Pressures (dB) of Pile Driving Using a
Vibratory Driver (water less than 5 meters deep).

Peak Sound RMS SEL
Pile Type and Size Pressure
12-inch Steel H-Type 165 150 150
24-inch AZ Steel Sheet (Typical) 175 160 160
12-inch Steel Pipe Pile 171 155 155
36-inch Steel Pipe Pile (Typical) 180 170 170
72-inch Steel Pipe Pile (Typical) 183 170 170

Source: California Department of Transportation 2007.

2.13.8. Concepts of Vibration

Ground-borne vibration can be a serious concerméghbors near a construction
site that uses impact equipment (e.g., pile drjvefhe effects of ground-borne
vibration include perceptible movement of the bmiddfloors and walls, rattling of

windows, and rumbling sounds. The overall effect wbration caused by

construction projects is generally an annoyancedople living nearby. In some
cases, building damage can also occur, but oréx@ptionally high vibration levels
that are not commonly encountered. In additiongoldilities infrastructure such as
cast iron water manes with lead joints can alsodamaged by high levels of
vibration.

Ground vibration is usually quantified as the agerground velocity of the vibratory
motion, commonly described as vibration decibelelsv(VdB) (Federal Transit
Administration [FTA] 2006). Vibration levels in thenited States are commonly
measured as VdB relative to a reference velocity oficroinch per second. Typical
vibration levels are listed in Table 2.13-8.

Table 2.13-8. Typical Levels of Ground-Borne Vibration

Velocity Vibration
Level Typical Sources Human or Structural Response
50 vVdB Typical background vibration None, below typical threshold of perception
65 VdB Bus or truck on public road, 50 feet Approximate threshold of human perception
away
80 VadB Railroad train, 50 feet away Residential annoyance for occasional
events
90 vdB Bulldozer, 50 feet away Difficulty in reading computer screen
100 VaB Blasting from construction project, 50 ~ Cosmetic damage to fragile buildings
feet away

VdB = vibration decibel levels
VdB relative to reference velocity of 1 microinch per second
Source: Federal Transit Administration 2006

2.13-12
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In some cases, long-term, steady vibration of ttoeirgd below a building can cause
the walls of the building to vibrate and generat@-frequency sound waves inside
the building. These sounds are called ground-banise, to distinguish them from
sounds that propagate from noise sources throwghtthosphere. The frequency of
ground-borne noise is generally 16 to 64 hertz,cvhs near the lower end of the
average person’'s perceptible hearing range. Therefground-borne noise is
perceived as a low rumble.

2.13.9. Vibration Impact Criteria

No Federal, State, or local vibration regulationgjoidelines are directly applicable
to the proposed Seawall. Regardless, constructidineo proposed project has the
potential to cause discernible vibration at buid@innearby. For this analysis,
vibration impact criteria established by the FTAravaused to establish NEPA
significance criteria. The proposed project is subject to FTA regulations, but the
FTA guidelines serve as a useful tool to evaluabeation impacts and to define
appropriate mitigation. Table 2.13-9 lists the Flimpact criteria for ground

vibration and ground-borne noise.

Table 2.13-9. FTA Impact Criteria for Vibration and Ground-Borne Noise

Vibration Impact Ground-Borne Noise
Impact Type Land Use Criterion Impact Criterion
Perceptible vibration or Institutional and 83 VdB 48 dBA
rumbling noise causing commercial buildings with
potential annoyance primarily daytime usage
Residences (homes and 80 VdB 43 dBA
apartments)
Auditorium (North Coast 80 vdB 38 dBA
Repertory Theater)
Cosmetic damage to Plaster walls on fragile 90-100 VdB Not applicable
plaster historic buildings near the
vibration source
VdB = vibration decibel levels; dBA = A-weighted decibel
Source: FTA 2006
21313
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2.13.10. Existing Vibration Levels

The Washington State Department of Transportatieasured vibration levels in the
Project area to support the EIS for replacemeth®fAlaskan Way Viaduct (FHWA

2004). Measurements were taken at buildings closesthe existing Viaduct

structure. The measured vibration levels are listéchble 2.13-10.

Table 2.13-10. Measured Vibration Levels near Alaskan Way Viaduct

Measurement Location Vibration Level

Viaduct at Jackson Street 79 VdB
Viaduct at S. Main Street 66 VdB
Viaduct at Union Street 77VdB

VdB = vibration decibel levels
Source: FHWA 2004

2.13.11. Vibration Levels of Construction Equipment

Typical vibration levels are known for some typésaonstruction equipment. Types
of equipment that could be used for seawall rephere construction that would be
expected to result in elevated vibration levelshie study area include dump trucks,
pile drivers, and dozers. Dump truck vibration levare approximately 86 VdB,
vibration roller levels are approximately 94 VVdBhnatory pile driver approximately
93 VdB, and a 175 hp dozer vibration levels arereximately 58 Vdb (FHWA
2006; HMMH 1995).

2.13-14
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2.14. Air Quality

2.14.1. Overview

This section provides information on existing amality conditions within the project

vicinity, federal and State air quality standanmggulations that would be applied to
the project construction, and emissions for typtgakes of construction equipment.
The study area is designated a “maintenance aoe@afbon monoxide (CO) and an
“attainment area” for all other pollutants. The awllutant concentrations in the
project vicinity have been below the National AmmtieAir Quality Standards

(NAAQS).

2.14.2. Local Meteorology

The study area is located along the eastern stidefliatt Bay (Puget Sound) with
the Olympic Mountains to the west and the CascadggR to the east. The climate is
strongly influenced by these mountains and theipribx of the area to Puget Sound
and the Pacific Ocean. The relatively cool summeiifd winters, and wet weather
characteristic of a marine climate are enhanceduget Sound.

Two meteorological patterns dominate local weatiéinds are relatively light and

are frequently from the north and northwest dutimg summer. During the winter, a
relatively stationary low-pressure region often @leps in the Aleutian Islands,
regularly sending Pacific storms through Britishludabia and Puget Sound. This
pattern is responsible for the cloudy, rainy wiatéasr which Puget Sound is noted.
Winds are generally from the southwest in inclem&aather and from northwest
during fair weather, but are strongly influenceddssal terrain.

The annual average temperature in the project @regpproximately 52 degrees
Fahrenheit (°F). The project area experiences amage winter temperature of
approximately 41°F and an average summer temperaf83 °F. Total precipitation
in the project area averages approximately 38 mamnually. Precipitation occurs
mostly during the winter and relatively infrequenturing the summer (Western
Regional Climate Center 2007).

Due to the low solar heating of the land in winteighttime inversions often last
until late in the day and occasionally last foresaV days. It is during these very
stable atmospheric conditions that monitoring unskEnts measure high
concentrations of those air pollutants emittedratgd level, because little vertical
dispersion occurs. Such ground-level-emitted palfitd include carbon monoxide
(CO) from motor vehicles. This meteorological sfipiand resulting pollutant
concentrations may be worse in areas of uneveaitesuch as river valleys, because
of the additional restriction on air flow by vallexalls.

2.14-1
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2.14.3. Air Pollutants Considered

This section focuses on five pollutants that arestmmommonly measured and
regulated (i.e., criteria pollutants): CO, ozone)(®itrogen dioxide (N¢), sulfur
dioxide (SQ), particulate matter with a diameter less tharequal to 10 microns
(PM10), and particulate matter with a diameter lgsmn or equal to 2.5 microns
(PM2.5). Since @ a photochemical oxidant, is not directly emitbeth the air from
sources, emissions of;@recursors, nitrogen oxides (NOX) and volatile oiga
compounds (VOC) are regulated with the aim of rétydd; formation in the
lowermost region of the troposphere. The princgieracteristics and environmental
effects of these pollutants are presented in Taldlé-1.

2.14.4. Air Quality Regulatory Requirements

Air Quality Regulatory Agencies

The following agencies have jurisdiction over ambieair quality in the study area:
U.S. Environmental Protection Agency (EPA), Washing State Department of
Ecology (Ecology), and the Puget Sound Clean Aiertgy (PSCAA).

EPA regulates emission sources that are underxitiaséve authority of the federal
government, such as aircraft, ships, non-road oect&in equipment, and
locomotives. EPA is responsible for establishing tRAAQS. The agency has
jurisdiction over emission sources outside Statdemgaand establishes various
emissions standards, including those for vehicletd sn states other than
Washington.

Ecology is responsible for establishing Washingdonbient Air Quality Standards.
The agency is also responsible for setting emisstandards for vehicles sold in
Washington and for other emission sources, suchta®nary industrial sources.
Ecology oversees the functions of local air paflatcontrol districts and air quality
management districts, which in turn administercpiality activities at the regional
and county levels.

PSCAA has jurisdiction over King, Kitsap, PierceydaSnohomish counties. The
agency is also responsible for monitoring air dualias well as planning,
implementing and enforcing programs designed tairatand maintain State and
federal ambient air quality standards in the dittdiPrograms that were developed
include air quality rules and regulations that tetgistationary source, area source,
point source and certain mobile source emissiof&CAA is also responsible for
establishing permitting requirements for stationaoyrces and ensuring that new,
modified or relocated stationary sources do noateraet emission increases and,
therefore are consistent with the region’s air tygoals.

2.14-2
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Table 2.14-1. Most Commonly Measured and Regulated Pollutants and Their Effects

General

Pollutant Characteristics Sources Human Effects Environmental Effects

Carbon An odorless, tasteless, Mobile sources (autos, Deprives the body of oxygen by A non-reactive air pollutant that dissipates relatively quickly, so ambient CO

Monoxide colorless gas that is trucks, buses), wood reducing the blood’s capacity to concentrations generally follow the spatial and temporal distributions of

(CO) emitted primarily from any stoves, open burning, carry oxygen; causes headaches,  vehicular traffic. CO concentrations are influenced by local meteorological
form of combustion. industrial combustion dizziness, nausea, listlessness conditions; primarily wind speed, topography, and atmospheric stability. CO

sources. and in high doses, may cause from motor vehicle exhaust can become locally concentrated when
death. surface-based temperature inversions are combined with calm atmospheric
conditions, a typical situation at dusk in urban areas between November and
February.

Ozone (Os3) Formed when NOX and Mobile sources, industry, Irritates eyes, nose, throat and Meteorology and terrain play major roles in Os formation. Ideal conditions occur
VOC react with one power plants, gasoline respiratory system; especially bad  during summer and early autumn, on days with low wind speeds or stagnant air,
another in the presence of ~ storage and transfer, for those with chronic heart and warm temperatures, and cloudless skies. The greatest source of smog-
sunlight and warm paint. lung disease, as well as the very producing gases is the automobile.
temperatures. young and old, and pregnant
A component of smog. women.

Nitrogen A poisonous gas produced  Fossil fuel power, mobile Harmful to lungs, irritates NO and NO2 are collectively referred to as “oxides of nitrogen” or NOX and are

Dioxide (NO2)  when nitrogen oxide (NO) sources, industry, bronchial and respiratory major contributors to Osformation. NO: also contributes to the formation of

and Nitrogen is a by-product of explosives manufacturing,  systems; increases symptoms in PM10 (see discussion of PM10 under Suspended Particulate Matter in this

Oxides (NOX) sufficiently high burning fertilizer manufacturing. asthmatic patients. table).
temperatures. At atmospheric concentration, NO2 is only potentially irritating. In high

concentrations, the result is a brownish-red cast to the atmosphere and reduced
visibility.

Sulfur Dioxide A gas or liquid resulting Fossil fuel power plants, Increases symptoms in asthmatic SOz can cause plant leaves to turn yellow, as well as erode iron and steel. In

(S02) from the burning of non-ferrous smelters, kraft  patients; irritates respiratory recent years, SOz concentrations have been reduced by the increasingly
sulfur-containing fuel. pulp production. system. stringent controls placed on stationary source emissions of SOz and limits on

the sulfur content of fuels. SO2 concentrations have been reduced to levels well
below the state and national standards, but further reductions in emissions are
needed to attain compliance with standards for sulfates and PM10, of which
S0z is a contributor.

Suspended Particles of soot, dust,and ~ Wood stoves, Industry, Aggravates ailments such as Suspended particulates damage and discolor surfaces on which they settle, as

Particulate unburned fuel suspended dust, construction, street bronchitis and emphysema; well as producing haze and reducing regional visibility.

Matter in the air. sand application, open especially bad for those with

burning.

chronic heart and lung disease,
as well as the very young and old,
and pregnant women.
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General

Pollutant Characteristics Sources Human Effects Environmental Effects

DPM! A complex mixture of Diesel exhaust is emitted Diesel exhaust and many There are no regulatory limits on diesel exhaust as a toxic substance in
thousands of gases and by diesel-fueled internal individual substances contained Washington. However, diesel exhaust is known to contain a variety of toxic
fine particles (commonly combustion engines. It in it have the potential to substances, and there has been considerable study regarding its health effects.
known as soot) that also contains other contribute to mutations in cells

contains more than 40 toxic  pollutants, including NOX.

air contaminants (including
many known or suspected
cancer-causing
substances, such as
benzene, arsenic,
polynuclear aromatic
hydrocarbons, and
formaldehyde).

that can lead to cancer. In fact,
long-term exposure to diesel
exhaust particles poses the
highest cancer risk of any toxic air
contaminant evaluated by the
OEHHA.

DPM = Diesel Particulate Mater
OEHHA = California Office of Environmental Health Hazard Assessment

'The discussion of the health effects of diesel exhaust was developed by the OEHHA (2001).

Source: Ecology 2007

Alaskan Way Seawall Replacement Project
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Ambient Air Quality Standards

EPA and Ecology have established regulations dediga limit emissions from air
pollution sources and to minimize concentrationpafutants in the outdoor ambient
air. Although their regulations are similar in sggency, each agency has established
its own standards. Unless the state or local jiotigeh has adopted more stringent
standards, EPA standards apply.

Table 2.14-2 lists both the national and Washingtotbient air quality standards.
The NAAQS consist of primary standards designegrmect public health and
secondary standards designed to protect publicavee(k.g., preventing air pollution
damage to vegetation). Ecology has establishediawlal ambient standards for total
suspended particulates and ,S@tandards more stringent than the federal
requirements.

Table 2.14-2. National and State Ambient Air Quality Standards

National (EPA) Standards Washington Standards
Pollutant Primary Secondary (Ecology)
Carbon Monoxide
8 hour average' 9 ppm 9 ppm 9 ppm
1 hour average' 35 ppm 35 ppm 35 ppm
Total Suspended Particles
Annual average No standard No standard 60 pg/m3
24 hour average No standard No standard 150 pg/m?3
Particulate Matter - PM10
24 hour average' 150 pg/m3 150 pg/m3 150 pg/m3
Particulate Matter - PM2.5
Annual average? 15 pg/m3 15 ug/md No standard
24 hour average* 65 pg/m? 65 pg/m3 No standard
Lead
Quarterly average 1.5 pg/im3 1.5 ug/m3 No standard
S0O2
Annual average 0.03 ppm No standard 0.02 ppm
24 hour average' 0.14 ppm No standard 0.10 ppm
3 hour average' No standard 0.50 ppm No standard
1 hour average® No standard No standard 0.40 ppm
03
8 hour average’® 0.075 ppm 0.075 ppm No standard
NO2
Annual average 0.053 ppm 0.053 ppm 0.05 ppm

Source: EPA 2008; Ecology 2007

Notes: ppm = parts per million; pg/m?3 = micrograms per cubic meter

" Not to be exceeded more than once per year.

2 To attain this standard, the 3-year average of the weighted annual mean PM10 concentration at each monitor within an area
must not exceed 50 ug/m3.

3 To attain this standard, the 3-year average of the weighted annual mean PM2.5 concentrations from single or multiple
community-oriented monitors must not exceed 15.0 ug/m3.

4 To attain this standard, the 3-year average of the 98th percentile of 24-hour concentrations at each population-oriented monitor
within an area must not exceed 65 ug/m?3.

5 To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average Os concentrations measured at
each monitor within an area over each year must not exceed 0.08 ppm.

60.25 ppm not to be exceeded more than two times in any 7 consecutive days.

2.14-5
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Air Quality Status for Puget Sound Region

Based on monitoring information collected over aiqukof years, state and federal
agencies designate regions as being “attainmeriti@mrattainment” for regulated air

pollutants. Attainment status indicates that aialiy in an area meets the federal,
health-based ambient air quality standards, andtteinment status indicates that air
quality in an area does not meet those standamgioRs previously designated as
nonattainment that have demonstrated consistentoilmments in air quality have

been reclassified as maintenance areas, requippg@al of maintenance plans by
Ecology.

Ecology maintains a network of air quality monitayistations throughout the State.
These stations are placed in areas where therdenay quality problems, usually in

or near urban areas or close to large air pollutoarces. A limited number of

additional stations are located in remote areagréwide an indication of regional

background air pollution levels.

The Puget Sound region in which the Project ardadated has been designated a
maintenance area for CO and an attainment areallfother pollutants. In August
2008, the region exceeded the criteria for allowaldvels of ozone and was
designated as being in non-attainment for ozonee State will be given three years
to work in cooperation with the EPA to create andlar becoming an attainment area
in the future. If that plan is not completed, @t approved by the EPA, the region
could be denied federal transportation funding (ESE008).

Federal Non-Road Sources Emission Limits

Federal regulations enacted in 1994 under EPA’s-Road Engine Rule (40 CFR
Part 89) set emission standards for diesel engisesi on typical construction
equipment. The regulation specifies emission linfie NOX, VOC, CO and
particulate matter based on the engine horsepomgiitte year of manufacture for
the engine.

The rule (40 CFR Part 89) is also applied to theseli marine vessels and diesel
tugboats with the engines under 37 kilowatts, whickuld be used on typical in-
water construction. The regulation specifies erarséimits for NOX, VOC, CO, and
particulate matter based on the engine horsepomgiitte year of manufacture for
the engine.

Federal General Conformity Requirements

Development of a facility located in maintenanceaar or nonattainment areas
receiving federal funding, or requiring federal péting or approvals, is subject to
the federal General Conformity regulations (40 CHart 93). The King
County/Puget Sound Region is a maintenance argadoiso these regulations apply
to the Project.

2.14-6
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A General Conformity determination would be reqdifer a federal action in a

maintenance area where the total of the directiagidect emissions resulting from

the action would exceed threshold emission rates. maintenance areas, the
threshold emission rate is 100 tons per year. €hmg federal action and indirect
emissions are narrowly defined under the Generalf@mity regulations. In some

circumstances, the federal permits required forettgmment of a project and its

alternatives may not meet the definition of a feflesction, and therefore all

emissions deriving from construction and operatibra project and its alternatives
may not necessarily be considered in determinirgGleneral Conformity analysis is
required. The preamble to the General Conformity (68 FR 63214) indicates that
only the portion of a project’s emissions that adecam the specific segment of the
project under the direct authority of the federairpitting agency contribute to the

conformity determination.

The Project is considered a federal action forqamlity purposes because the U.S.
Army Corps of Engineers will be required to issympravals for in-water work
related to dredging and dock construction. Theeefanly the portions of the
emissions related to in-water construction underRloject are subject to the federal
General Conformity regulation.

2.14.5. Regional Emissions

EPA provides air pollutant emission inventory rdépofor each county to list

aggregate annual emissions of criteria air polistérom different categories (EPA
2007b). Emissions from both point sources (fae#ili and area sources (small
businesses, residences, wildfires, vehicles, ate)included. Table 2.14-3 lists the
2001 regional air pollutant emissions in King Cquris listed in the table, mobile

source emissions from on- and off-road vehicles thee dominant air pollutant

emission source in King County.

2.14.6. Local Ambient Air Pollutant Concentrations

EPA and PSCAA maintain and operate a network ofiantitair monitoring stations
throughout the country, Puget Sound region, andykdounty. The purpose of the
monitoring stations is to measure ambient conctobs of the pollutants and
determine whether the ambient air quality meetdNAAQS.

2.14-7
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Table 2.14-3. King County Regional Emissions by Category (Year 2001)

Area Source and Mobile Source Emissions (Tons per Year)

Point Source Emissions (Tons per Year)

Category co NOX PM10 PM2.5 S0, vocC co NOX PM10 PM2.5 S0, voC
Fuel combustion, electric utilities 0 0 0 0 0 0 247 121 1.24 1.16 22 0.62
Fuel combustion, industrial 302 1,301 90.6 89 63.8 19.2 182 702 7.82 7.81 2.88 20.2
Fuel combustion, other 8,300 3,439 1,292 1,267 803 3,294 126 316 4.68 4.65 5.03 347
Chemical/allied product mfg. 0 0 0 0 0 447 0 0 0 0 0 311
Metals processing 0 0 0 0 0 0 1,915 163 79.8 67 63.8 415
Petroleum/ related industries 0 0 0 0 0 148 0 0 0 0 0 0
Other industrial processes 349 0 925 855 0 908 1,903 4,166 306 161 887 503
Solvent utilization 0 0 0 0 0 21,476 0 0 3.59 245 0 2,138
Storage and transport 0 0 0 0 0 4,305 0 0 31 1.74 0 1.85
Waste disposal and recycling 441 222 6.79 5.59 25 36.2 9.76 70.2 0 0 457 11.4
Highway vehicles 406,052 41,591 1,117 804 1,651 29,130 0 0 0 0 0 0
Off-highway 173,037 21,877 1,508 1,380 2,550 12,186 0 0 0 0 0 0
Miscellaneous 4,862 113 13,376 2,553 26.9 304 0 0 0 0 0 0
Grand total 592,945 68,344 18,316 6,953 5,119 71,850 4,161 5,538 407 246 1,007 2,751
Source: EPA 2007b
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Three ambient monitoring stations are located engioject vicinity inside the City

of Seattle, which measure ozone, particulate mater CO. Ambient concentrations
of pollutants over the last 3 years from these mooing stations are presented in
Table 2.14-4. These data indicate that existingpaltutant concentrations in the
analysis area have been below the NAAQS standatds.applies even at heavily
congested intersections in downtown Seattle (Egurth Avenue at Pike Street as
listed in Table 2.14-4).

Table 2.14-4. Ambient Air Pollutant Concentrations in Seattle,
Washington
Pollutant Standards 2004 2005 2006
CO: 417 Pike Street
Maximum 1-hour concentration (ppm) 3.6 3.6 28
Maximum 8-hour concentration (ppm) 2.5 2.7 1.6
No. Days Standard Exceeded
NAAQS (1-hour) > 35 ppm 0
NAAQS (8-hour) > 9.0 ppm 0
03: Beacon Hill Reservoir Station at 4103 Beacon Avenue S.
Maximum 1-hour concentration (ppm) 0.064 0.056 -
Maximum 8-hour concentration (ppm) 0.058 0.049 -
No. Days Standard Exceeded
NAAQS (8-hour) > 0.08 ppm 0 0 -
PM10: 4401 E. Marginal Way S.
Maximum 24-hour concentration (pg/m®) 57 76 51
Annual average concentration (jg/m?) 25 24 21
No. Days Standard Exceeded
NAAQS (24-hour) > 150 pg/m3 0 0 0
PM2.5: Beacon Hill Reservoir Station at 4103 Beacon Avenue S.
Maximum 24-hour concentration (pig/m3) 33 28 17
Annual average concentration (jg/m?) 8.5 8.0 6.0
No. Days Standard Exceeded
NAAQS (24-hour) > 65 pg/mé 0 0 0
NAAQS (annual) > 15 pg/m? exceeded No No No
Source:  EPA 2007¢c
2149
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2.14.7. Typical Emissions from Construction Equipment

Construction equipment can have significant air ssions, particularly when
numerous pieces of equipment are used in a relatoanfined area. Table 2.13-5
shows CO emissions from typical types of constamcgquipment utilizing diesel
fuel. Due to the potentially long construction perifor the Seawall Replacement
Project, equipment used for in-water constructioil meed to be evaluated for
compliance with the General Conformity Rule. Marfytloe pieces of equipment
shown in Table 2.14-5 will have CO emissions muaater than 100 Ibs of CO per
year, which is the threshold emissions level fer@eneral Conformity Rule.

Construction method and sequencing alternativelsbeilevaluated in the Effects of
the Alternatives chapter, but measures to reduceniigate for construction air
emissions could include:

= Develop a construction air emission pollution prgien plan to reduce
emissions of CO, particulates, ozone and otheutauits;

= Schedule road detours and closures to minimizeesirman;

*= Reduce the number of pieces of equipment operatiagy one time;

= Use new equipment with greater emission control;

= Use alternative fuel sources (i.e. electrical pofeestationary sources);
= Utilize barges to remove materials to reduce tnusx

= Timing construction to occur during seasons withreqarevalent winds;

2.14-10
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Table 2.14-5. Typical Daily and Yearly CO Emissions from Construction Equipment (Diesel Powered)

Air Quality

Equipment Duration  Daily Hours Size Size (hp) Number  Usage  Emission Level Emission Level E(r)r:?sls?z:ll: E;?:srliil)n
(months)  of Operation of Pieces  Factor  (Ibs/hp-hr CO) (Ibs/hr CO) (Ibs CO) (Ibs CO)
Off-Hi 30 cy g
-Highway Trucks 9 12 (100 tons) 1016 3 100% 0.0042 12.80 153.62 41477
T&T Trucks 9 11 220 hp 220 15 80% 0.0042 11.09 97.57 26345
Track Excavator 9 12 (725g8l?1p) 268 3 75% 0.0094 5.67 01 gy
1000 cfm 0
Compressor 9 20.5 (350 hp) 350 1 100% 0.0067 2.35 48.07 12980
Excavator 9 12 100KIb 316 1 100% 0.0094 297 35.64
(316 hp) 9624
Loader 9 12 300 hp 300 2 100% 0.0033 1.98 23.76 6415
Crawler Crane 9 205 (f’fotf]g) 340 100% 0.0026 088 1812 o
. 50 ton 0
Hydraulic Crane 9 20.5 (215 hp) 215 1 100% 0.0026 0.56 11.46 3094
Wheel Loader 9 12200 hp 200 2 75% 0.0033 0.99 8.91 2406
Truck & Trailer 9 205 220 hp 220 5 30% 0.0042 1.39 8.52 2301
125 ton 0
Crawler Crane 9 12 (332 hp) 332 2 50% 0.0026 0.86 5.18 1398
250 cfm 0
Compressor 9 12 (50 hp) 50 4 50% 0.0067 0.67 4,02 1085
Loader 9 20.5 200 hp 200 1 50% 0.0033 0.33 3.38 913
Grout Pump 9 205 20hp 20 1 50% 0.02 0.20 2.05 554
Street Sweepers 9 12 100 hp 100 1 50% 0.0042 0.21 1.26 340
Dozer D6R 6 16 175hp 175 1 30% 0.0041 0.22 1.03 186
Vibration Roller 6 12 145hp 145 2 30% 0.0032 0.28 1.00 180
Asphalt Roller 6 9 125hp 125 3 30% 0.0032 0.36 0.97 175
Grader 6 16 165hp 165 1 30% 0.0038 0.19 0.90 163
Light Plants 9 12 14 hp 14 4 30% 0.0021 0.04 0.13 34

Source: Valle del Sol Energy 2005

October 2008






Geology and Soils

2.15. Geology and Soils

2.15.1. Summary

This section provides information on geology anidssa the study area. The section
first describes the methodology for the analysigluding a brief review of the
literature consulted and then discusses the thieeipal issues: geology in the study
area, the risk of soil liquefaction, and geologizérds potentially affecting the study
area. Because the area is fully urbanized, sadlsdemcussed in a geotechnical rather
than a biological context. Similarly, past develgmnhas truncated most geologic
processes and the geology discussion is primaotyded on seismic phenomena
including earthquakes, soil liquefaction, groundtiom landslides, and tsunamis.
This section does not discuss groundwater or cantded sediments. For
information on sediment contamination, refer taisec2.5.

2.15.2. Methodology

The study area includes the existing Seawall, adjaareas that would be disturbed,
areas required for material and equipment stagind, immediately adjacent areas.
The study area has limited vegetation; it is cliietbvered with pavement above the
surface of Elliott Bay and riprap beneath the sigfaf the Bay, so soils in the area
have limited function in a biological or ecologic#nse. However, they do function
as geologic entities that have properties suchasstohesion, and susceptibility to
the action of water. Thus this section focuses ealagic phenomena, which are
categorized for the purposes of description as\is!

= topography and geology,
= seismicity (the frequency and distribution of eguhkes), and

= geologic hazards.

No field studies were performed in support of tinalgsis presented here. Instead,
the analysis in this section is primarily basedrewiew of documents prepared by
Shannon & Wilson, Inc. during preparation of theafdrEnvironmental Impact
Statement (DEIS) and Supplemental DEIS (SEIS) fer R 99 Alaskan Way
Viaduct and Seawall Replacement Project (FHWA 2@B06). These documents
did incorporate fieldwork and collection of siteesific data. Most of this section is
based on information presented @eology and Soils Technical Memorandum
contained within the DEISFHWA 2004), but other information sources are also
cited below, as applicable.
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2.15.3. Topography and Geology

The study area is in the central Puget Sound Basierth—south depression between
the Olympic Mountains and the Cascade Range. Téa has experienced six or
more episodes of continental glaciation in the asnhillion years. The glaciers
originated in what are now the Coast Mountains dfigh Columbia and flowed
south to a terminus between modern Olympia andr@lémtWashington. During the
peak of the most recent glaciation, about 18,0@0s/ago, the ice was approximately
3,000 feet thick in the study area. The study avas last deglaciated about 13,500
years ago (FHWA 2004).

The glaciers carried a great deal of material #as$ frozen to the bed of the ice;
frozen within the ice; carried on top of the ice;carried in streams flowing over,
through, and beneath the ice. As a result, botlstihstrate and the landforms in the
study area include material brought by the glacigitsis material includes both
massive and stratified deposits with grain sizemfclay to boulders. It also includes
deposits formed between previous glaciations amtesithe last glaciation by
processes such as weathering, landslides, alldejabsition, and volcanic activities.
There is no bedrock exposed in the study area.cldsest bedrock exposures are at
Alki in West Seattle, in the Duwamish Valley neandihg Field, and in the south
Rainier Valley. These sites are all south of thattle Fault Zone, which runs east—
west beneath southern Harbor Island. In the stuelg, dedrock is likely more than
1,000 feet below the ground surface (FHWA 2004).

The early postglacial topography of the study dras been determined by mapping
the buried surface of glacially overridden soilghe area (Figure 2.15-1). Such soils
are distinctive because they were compressed ber&a00 feet of glacial ice.
Topography in the area was dominated by hills anehst sloping down and into
Elliott Bay, with a maximum local relief of abou0@ feet. A bluff rose above the
bay between Pike and Battery streets, while slega® gentle south of Columbia
Street. Beneath Elliott Bay, slopes were fairly fomh but steepest in the area
between Royal Brougham Way and the north end obétalsland. This topography
was later modified somewhat by shoreline erosiocalized landslides, and alluvial
and lahar deposition. Sea level has been approsiynat its current elevation for the
past 5,000 years, and during that time Elliott Bayeloped a well-defined shoreline.
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The greatest postglacial changes in topography,efiery have been caused by
human activities that began in the latter 19th wgnand have continued almost to
the present. Within the study area, the most smmf such activity was the
placement of fill along the waterfront (FHWA 2004).

Most of the study area, extending from the Seawmleast of the Alaskan Way
surface street, is located on fill placed along wegerfront during historical time.
The fill is 10 to 40 feet thick. Much of this is me&ngineered fill that includes
materials such as timbers, sawdust, piles, and stagl and earth material. Within
this matrix of fill are some remnant deposits ofuasne soils, chiefly from S.
Washington Street to Union Street; and beach sdiigfly from Union Street north.
The estuarine soils consist of silty clays and fiaeds, while the beach soils range
from silty sand to fine gravel, with variable amtsiof shells and organic material
(FHWA 2004).

Some fill was also placed west of the Seawall. Mdghis was placed in association
with the Denny Regrade, which used hydraulic extamato level Denny Hill,
discharging most of the sediment into Elliott B&ty.the study area, this created a
large volume of unconsolidated fill in Elliott Bdetween Broad and Lenora streets
(FHWA 2004).

2.15.4. Seismicity

The study area is located within a seismicallyvactegion. Many small to moderate
and occasional strong earthquakes have occurregtdamded history, while geologic
investigations have revealed evidence of very gtrprehistoric earthquakes. All
recorded major earthquakes have been associatedneitement along two tectonic
plates: the North America plate along the margithef Pacific Ocean, and the other
by the oceanic Juan de Fuca plate, which is beulgliscted beneath the North
America plate at an average rate of about 0.35 ipeh year. This activity is
occurring within the Cascadia Subduction Zone, Whitcludes most of western
Washington, Oregon, and the adjacent Pacific Oc&ha.forces generated during
the subduction process stress rock layers in thdusted plate and in the overlying
rocks. When those rock layers break or shift sulydem earthquake occurs. Most
historic earthquakes have originated within thethétmerica plate, at depths of 12
miles or less, but the largest historic earthquakaginated within the subducted
Juan de Fuca plate at depths of 32 miles or mdresd large earthquakes included a
magnitude 7.1 earthquake on April 13, 1949; the mitade 6.5 Seattle-Tacoma
earthquake on April 29, 1965; and the magnitude Bi8qually earthquake on
February 28, 2001 (FHWA 2004).

Although none of the historic earthquakes have bassociated with observable
movements along surface faults, geologic evidendicates that such earthquakes
have occurred in prehistoric time. The closest dacits to the study area are two
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splays (surface faults that connect to a singletendault at depth) of the Seattle
Fault, shown in Figure 2.15-2. No large historieatthquakes have occurred along
the Seattle Fault, but a relatively large earthgu@stimated magnitude 7) occurred
on the Seattle Fault approximately 1,100 years agd, it is assumed to remain an
active fault (FHWA 2004).

The largest earthquakes thought to have affece@®#cific Northwest within the last

few thousand years have been studied through d¢ffieicts on coastal estuaries and
submarine landforms off the coasts of Washingtaiegon and Northern California.

These earthquakes originated directly from platevaneent in the contact zone

between the North America plate and the subducteth He Fuca plate. These
earthquakes have occurred repeatedly, at intenfad©0 to 1,000 years, and have
had magnitudes of 8 to 9 (FHWA 2004).

2.15.5. Geologic Hazards

Geologically hazardous areas are areas that, beechtseir susceptibility to erosion,
landslides, earthquakes or other geologic evemts,nat suited for development
consistent with public health and safety concefimg City of Seattle has developed
maps identifying geologically hazardous areas (Git$eattle 2002), and those areas
are discussed below as applicable. Five principalagic hazards exist in the study
area, of which three are primarily and all paryialelated to earthquakes. These
hazards include: landslides, erosion, liqguefactgsound movement, and seiches and
tsunamis.

Landslides

The City of Seattle has identified landslide hazarehs as areas with slopes steeper
than 40%. In the study area, such slopes exist alogg the Burlington Northern
Santa Fe (BNSF) railroad tracks between Virginiee@t and Bell Street. These
slopes have in the past experienced surficial slideo 3 feet deep and 10 to 30 feet
wide. No deep-seated landslides are known in tdysarea. Landslides could occur
in the study area in association with an earthquikan earthquake, the fill material
in Elliott Bay between Broad and Lenora Streetddtm@come unstable and subject
to sliding (FHWA 2004).
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Erosion

The project area is fully developed in urban lasdsuand therefore is not classified
as an erosion hazard area. The steep slopes &lerBNSF tracks mentioned above
have experienced rill erosion in the past. Pipind aubsurface erosion is allowing
material to pass through gaps in the existing SBaalowing subsidence behind the
Seawall. Erosion via wave action through corrodapsgn the steel sheet pile of the
Seawall is also occurring (PBPower/BJT Associa@32 Additionally, wave action
along the front of the Seawall is sometimes seeamugh to displace existing riprap
and other fill materials, requiring periodic regltment of the riprap protection.

Liquefaction

Soil liguefaction occurs in poorly consolidatedtusated soils when water pressure
in the pore spaces is high enough to separatgsoils from each other. This causes
the soil to lose shear strength and to behavedikéscous liquid. The loss of soil

strength depends on the degree and extent of iqtieh. The degree of liquefaction

depends primarily on soil properties and the magleitand duration of the seismic
event.

Liguefaction can result in ground settlement, Etepreading, landslides, localized
disruption due to sand boils (where liquefied dsilejected at the surface), and
reduced support for structural foundations. Stmgstwon liquefied soils may settle,
tilt, move laterally, or collapse.

Liguefaction hazard in the study area has been athpy the City of Seattle and is
shown in Figure 2.15-2. The mapped liquefactiok has been further validated for
many locations by collecting soil borings for tipiject and testing those soils for
liquefaction vulnerability (FHWA 2004). An analysif soil liquefaction risk for
design seismic events found that almost any siganifi earthquake could result in
sufficient liqguefaction to result in the failure pbrtions of the existing 1916 seawall,
and perhaps in failure of weakened portions of 834 seawall. A severe
earthquake, stronger than any the region has e in historic time, could result
in failure of any portion of the existing Seawatidacould cause sliding in hillslope
sediments adjacent to the filled margin of Elli@&y (PBPower/BJT Associates
2003).

Ground Movement

Earthquake energy is primarily transmitted via loe#lr but there is no bedrock in the
study area. Earthquake energy in the study areddwmei transmitted through the
glacial sediments and fill material that underlie study area. Soft or loose soils can
cause ground motion to be either amplified or reduén comparison to the
movement in the underlying bedrock.
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Soil conditions in the study area range from déagse, liquefiable estuarine and fill
soils in the south to deep, glacially overridddty $o gravelly sediments in the north.
The risk of significant ground motion amplificatias substantial for the liquefiable
soils, but is much less for the well-consolidatgthcially overridden sediments
(FHWA 2004).

Seiches and Tsunamis

Seiches and tsunamis are large, destructive wadeesv Seiches are waves that
occur in relatively enclosed water bodies (suclakes or Elliott Bay/Puget Sound)
and can occur in response to any action that quididplaces a large volume of
water, such as earthquake ground motion or a ldageéslide. Tsunamis are
earthquake-generated waves that have very low tmdpliand a very long
wavelength in the open ocean, but which developuahrgreater amplitude and
shorter wavelength in coastal waters. The exteditsanerity of seiches and tsunamis
depend on earthquake ground motion, fault offsed, lacation. One study modeled
the likely effects of a magnitude 7.3 to 7.6 eantiie on the Seattle Fault and
determined that it would result in inundation ofshof the study area with 1 to 6 feet
of water (Gonzalez 2003). Koshimura and Mofjeld Q20 present more recent
guantitative modeling of tsunami potential ass@tlawith a Seattle Fault earthquake,
generally supporting Gonzalez’'s conclusions antingtehat such an event could
inundate the waterfront to a depth of 3 to 6.5.f#eis also likely that a tsunami
generated by a large earthquake in the Pacific ©ceald have a measurable impact
on the Seattle waterfront, but quantitative datshenlikely impacts are not available.
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Potentially toxic or hazardous substances detected in Elliott Bay

sediments
Acenaphthene
Acenaphthylene
Anthracene
Arsenic
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b,k)fluoranthenes
Benzo(ghi)perylene
Benzoic acid
Benzyl alcohol

Bis(2-ethylhexyl)
phthalate

Butylbenzyl phthalate
Cadmium
Chromium

Chrysene

Copper

Dibenzo(a,h)anthracene

Dibenzofuran
1,4-Dichlorobenzene
Diethyl phthalate
Dimethylphenol
2,4-Dimethylphenol
Di-n-octyl phthalate
Source: Ecology 2004

Fluoranthene

2,4- Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Ideno(1,2,3-c,d)pyrene
Lead

Mercury
2-Methylnaphthalene
4-Methylphenol
Napthalene

N-Nitrosodiphenylamine
Pentachlorophenol

Phenanthrene

High molecular weight polynuclear aromatic hydrocarbon compounds

(HPAHs)
Phenol

Low molecular weight polynuclear aromatic hydrocarbon compounds

(LPAHSs)

Pyrene

Silver

Total PCBs
1,2,4-Trichlorobenzene

Zinc

A-1
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Table 2.5-3. Preliminary Sediment Data Table Summarizing Concentrations Exceeding Various Established Limits
(Concentrations Less Than Screening Levels Not Included) (Parametrix 2007)

SIZM DMMP Sample Lab Reporting Limit
Sample Number Analyte SQS SCSL SL ML Units Result Qualifier (PQL)
AWV10-112206 1,2,4-Trichlorobenzene 0.8 1.8 mg/kg oc 1.9 U 1.9
AWV10-112206 4-Methylphenol 29.0 29.0 ug/kg dw 100.0 U 100.0
AWV10-112206 Benzoic Acid 650.0 650.0 ug/kg dw 1000.0 U 1000.0
AWV10-112206 Benzyl Alcohol 57.0 73.0 ug/kg dw 100.0 U 100.0
AWV10-112206 Mercury 04 0.6 04 2.3 mg/kg dw 2.4 0.1
AWV10-112206 Pentachlorophenol 63.0 63.0 ug/kg dw 500.0 U 500.0
AWV10-112206 Silver 6.1 6.1 6.1 8.4 mglkg dw 8.3 0.9
AWV10-112206 Total PCBs 12.0 65.0 mgl/kg oc 29.0
AWV10-112206 Zinc 410.0 960.0 410.0 3800.0 mg/kg dw 503.0 2.0
AWV11-112006 1,2,4-Trichlorobenzene 0.8 1.8 mg/kg oc 0.9 U 0.9
AWV11-112006 2,4-Dimethylphenol 29.0 29.0 ug/kg dw 60.0 U 60.0
AWV11-112006 Benzyl Alcohol 57.0 73.0 ug/kg dw 60.0 U 60.0
AWV11-112006 Cadmium 5.1 6.7 5.1 14.0 mg/kg dw 5.3 0.6
AWV11-112006 Mercury 0.4 0.6 0.4 2.3 mgl/kg dw 2.0 0.1
AWV11-112006 Silver 6.1 6.1 6.1 8.4 mgl/kg dw 8.2 0.8
AWV11-112006 Total PCBs 12.0 65.0 mgl/kg oc 31.0
AWV11-112006 Zinc 410.0 960.0 410.0 3800.0 mg/kg dw 532.0 2.0
AWV1-112006 1,2,4-Trichlorobenzene 0.8 1.8 mg/kg oc 0.9 U 0.9
AWV1-112006 2,4-Dimethylphenol 29.0 29.0 ug/kg dw 47.0 J 60.0
AWV1-112006 Anthracene 23.0 79.0 mg/kg oc 54.0 0.9
AWV1-112006 Benzyl Alcohol 57.0 73.0 ug/kg dw 60.0 U 60.0
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Table 2.5-3. Preliminary Sediment Data Table Summarizing Concentrations Exceeding Various Established Limits
(Concentrations Less Than Screening Levels Not Included) (Parametrix 2007)

SIZm DMMP Sample Lab Reporting Limit

Sample Number Analyte SQS SCSL SL ML Units Result Qualifier (PQL)
AWV1-112006 Dibenz(a,h)anthracene 12.0 33.0 mg/kg oc 15.0 0.9
AWV1-112006 Mercury 04 0.6 04 2.3 mg/kg dw 0.9 0.1
AWV1-112006 Total Benzofluoranthenes 230.0 450.0 mg/kg oc 275.0

AWV1-112006 Total HPAHs 960.0 5300.0 mg/kg oc 1037.0 0.9
AWV1-112006 Total PCBs 12.0 65.0 mg/kg oc 18.0

AWV1-112006 Zinc 410.0 960.0 410.0 3800.0 mg/kg dw 499.0 2.0
AWV1-112006DL Benzo(a)pyrene 99.0 210.0 mg/kg oc 136.0 6.0
AWV1-112006DL Chrysene 110.0 460.0 mg/kg oc 166.0 6.0
AWV12-112006 1,2,4-Trichlorobenzene 0.8 1.8 mg/kg oc 1.1 U 1.1
AWV12-112006 2,4-Dimethylphenol 29.0 29.0 ug/kg dw 59.0 U 59.0
AWV12-112006 Benzyl Alcohol 57.0 73.0 ug/kg dw 59.0 U 59.0
AWV12-112006 Mercury 0.4 0.6 0.4 2.3 mg/kg dw 1.1 0.1
AWV12-112006 Total DDT 12.0 65.0 mglkg oc 25.0

AWV13-112006 1,2,4-Trichlorobenzene 0.8 1.8 mg/kg oc 0.9 U 0.9
AWV13-112006 2,4-Dimethylphenol 29.0 29.0 ug/kg dw 60.0 U 60.0
AWV13-112006 Benzyl Alcohol 04 57.0 73.0 ug/kg dw 60.0 U 60.0
AWV13-112006 Mercury 04 0.6 04 2.3 mg/kg dw 1.1 0.1
AWV14-112006FDp 1,2,4-Trichlorobenzene 29.0 1.8 mg/kg oc 0.9 U 0.9
AWV14-112006FDp  2,4-Dimethylphenol 57.0 29.0 ug/kg dw 31.0 J 59.0
AWV14-112006FDp ~ Benzo(g,h,i)perylene 960.0 78.0 mg/kg oc 39.0 0.9
AWV14-112006FDp  Benzyl Alcohol 12.0 73.0 ug/kg dw 59.0 U 59.0
AWV14-112006FDp  Dibenz(a,h)anthracene 31.0 33.0 mg/kg oc 21.0 0.9
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Table 2.5-3. Preliminary Sediment Data Table Summarizing Concentrations Exceeding Various Established Limits
(Concentrations Less Than Screening Levels Not Included) (Parametrix 2007)

SIZm DMMP Sample Lab Reporting Limit
Sample Number Analyte SQS SCSL SL ML Units Result Qualifier (PQL)
AWV14-112006FDp  Indeno(1,2,3-cd)pyrene 12.0 88.0 mg/kg oc 41.0 0.9
AWV14-112006FDp ~ Mercury 160.0 0.6 04 2.3 mg/kg dw 1.8 0.1
AWV14-112006FDp  Total Benzofluoranthenes 99.0 450.0 mg/kg oc 282.0
AWV14-112006FDp  Total HPAHs 0.8 5300.0 mg/kg oc 1151.0
AWV14-112006FDp  Total PCBs 12.0 65.0 mg/kg oc 30.0
AWV14-112006FDpD  Benzo(a)pyrene 34.0 210.0 mg/kg oc 150.0 6.1
AWV14-112006FDpD  Chrysene 230.0 460.0 mg/kg oc 139.0 6.1
AWV14-112006FDpD  Fluoranthene 110.0 1200.0 mg/kg oc 212.0 6.1
AWV2-112006 1,2,4-Trichlorobenzene 0.8 1.8 mg/kg oc 2.1 U 2.1
AWV2-112006 2,4-Dimethylphenol 63.0 63.0 ug/kg dw 72.0 U 72.0
AWV2-112006 4-Methylphenol 29.0 29.0 ug/kg dw 88.0 72.0
AWV2-112006 Benzoic Acid 360.0 690.0 ug/kg dw 720.0 U 720.0
AWV2-112006 Benzyl Alcohol 57.0 73.0 ug/kg dw 72.0 U 72.0
AWV2-112006 Mercury 0.4 0.6 0.4 2.3 mgl/kg dw 1.2 0.1
AWV2-112006 Phenanthrene 100.0 480.0 mg/kg oc 103.0 21
AWV3-112206 1,2,4-Trichlorobenzene 0.8 1.8 mg/kg oc 1.8 U 1.8
AWV3-112206 2,4-Dimethylphenol 29.0 29.0 ug/kg dw 59.0 U 59.0
AWV3-112206 Benzo(a)anthracene 110.0 270.0 mg/kg oc 128.0 1.8
AWV3-112206 Benzyl Alcohol 57.0 73.0 ug/kg dw 59.0 U 59.0
AWV3-112206 Dibenz(a,h)anthracene 12.0 33.0 mg/kg oc 20.0 1.8
AWV3-112206 Indeno(1,2,3-cd)pyrene 34.0 88.0 mg/kg oc 37.0 1.8
AWV3-112206 Phenanthrene 100.0 480.0 mg/kg oc 107.0 1.8
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Table 2.5-3. Preliminary Sediment Data Table Summarizing Concentrations Exceeding Various Established Limits
(Concentrations Less Than Screening Levels Not Included) (Parametrix 2007)

SIZm DMMP Sample Lab Reporting Limit
Sample Number Analyte SQS SCSL SL ML Units Result Qualifier (PQL)
AWV3-112206 Total Benzofluoranthenes 230.0 450.0 mg/kg oc 302.0
AWV3-112206 Total HPAHs 960.0 5300.0 mg/kg oc 1340.0
AWV3-112206 Total PCBs 12.0 65.0 mg/kg oc 13.8
AWV3-112206DL Benzo(a)pyrene 99.0 210.0 mg/kg oc 149.0 6.1
AWV3-112206DL Chrysene 110.0 460.0 mg/kg oc 220.0 6.1
AWV3-112206DL Fluoranthene 160.0 1200.0 mg/kg oc 265.0 6.1
AWV5-112206 1,2,4-Trichlorobenzene 0.8 1.8 mg/kg oc 0.9 U 14.0
AWV5-112206 Pentachlorophenol 63.0 63.0 ug/kg dw 98.0 U 1568.0
AWV6-112206 4-Methylphenol 29.0 29.0 ug/kg dw 180.0 20.0
AWV6-112206 Pentachlorophenol 63.0 63.0 ug/kg dw 99.0 U 99.0
AWV7-112206 1,2,4-Trichlorobenzene 0.8 1.8 mg/kg oc 1.9 U 1.9
AWV7-112206 4-Methylphenol 29.0 29.0 ug/kg dw 60.0 U 60.0
AWV7-112206 Benzyl Alcohol 57.0 73.0 ug/kg dw 60.0 U 60.0
AWV7-112206 Pentachlorophenol 63.0 63.0 ug/kg dw 300.0 U 300.0
AWV8-112006 1,2,4-Trichlorobenzene 0.8 1.8 mg/kg oc 1.1 U 1.1
AWV8-112006 2,4-Dimethylphenol 29.0 29.0 ug/kg dw 59.0 U 59.0
AWV8-112006 Benzo(g,h,i)perylene 31.0 78.0 mg/kg oc 49.0 1.1
AWV8-112006 Benzyl Alcohol 57.0 73.0 ug/kg dw 59.0 U 59.0
AWV8-112006 Dibenz(a,h)anthracene 12.0 33.0 mg/kg oc 25.0 1.1
AWV8-112006 Dibenzofuran 15.0 58.0 mg/kg oc 17.0 1.1
AWV8-112006 Indeno(1,2,3-cd)pyrene 34.0 88.0 mg/kg oc 55.0 1.1
AWV8-112006 Mercury 0.4 0.6 0.4 2.3 mg/kg dw 1.1 0.1
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Table 2.5-3. Preliminary Sediment Data Table Summarizing Concentrations Exceeding Various Established Limits
(Concentrations Less Than Screening Levels Not Included) (Parametrix 2007)

SIZm DMMP Sample Lab Reporting Limit
Sample Number Analyte SQS SCSL SL ML Units Result Qualifier (PQL)
AWV8-112006 Total Benzofluoranthenes 230.0 450.0 mg/kg oc 391.0
AWV8-112006 Total HPAHs 960.0 5300.0 mg/kg oc 1677.0
AWV8-112006 Total PCBs 12.0 65.0 mg/kg oc 64.0 0.3
AWV8-112006DL Benzo(a)anthracene 110.0 270.0 mg/kg oc 116.0 7.6
AWV8-112006DL Benzo(a)pyrene 99.0 210.0 mg/kg oc 186.0 7.6
AWV8-112006DL Chrysene 110.0 460.0 mg/kg oc 209.0 76
AWV8-112006DL Fluoranthene 160.0 1200.0 mg/kg oc 361.0 76
AWV8-112006DL Phenanthrene 100.0 480.0 mg/kg oc 228.0 7.6
AWV9-112006 Benzyl Alcohol 57.0 73.0 ug/kg dw 60.0 U 60.0
AWV9-112006 Dibenz(a,h)anthracene 12.0 33.0 mg/kg oc 14.0 0.7
AWV9-112006 Fluorene 23.0 79.0 mg/kg oc 29.0 0.7
AWV9-112006 Mercury 0.4 0.6 0.4 2.3 mg/kg dw 1.5 01
AWV9-112006 Total PCBs 12.0 65.0 mgl/kg oc 21.0
AWV9-112006DL Benzo(a)pyrene 99.0 210.0 mg/kg oc 105.0 4.6
AWV9-112006DL Phenanthrene 100.0 480.0 mg/kg oc 160.0 4.6

Exceeds the SQS and the SL and the SL
Exceeds Both SMS Criteria and the SL
Exceeds both SMS Criteria and both DMMP Criteria
Exceeds SQS but lab reports Non-Detect
Exceeds both but lab reports Non-Detect
Source: WSDOT 2007
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Appendix B

Waterfowl, Marine Birds, and Algae






Waterfowl and other Marine Birds Documented or Potentially Occurring in

the Project Area

Common Name

Scientific Name

Documented by Nysewander

et al. 2005

common loon
yellow-billed loon
Pacific loon
red-throated loon
western grebe
red-necked grebe
horned grebe

eared grebe
double-crested cormorant
Brandt's cormorant
pelagic cormorant
greater scaup
lesser scaup

black scoter

surf scoter
white-winged scoter
common goldeneye
Barrow’s goldeneye
bufflehead
American coot
hooded merganser
red-breasted merganser
common merganser
pigeon guillemot
rhinoceros auklet
common murre
belted kingfisher
great blue heron
herring gull
California gull
western gull
Bonaparte’s gull
ring-billed gull

mew gull
Heermann's gull
Thayer's gull

Gavia immer

Gavia adamsii

Gavia pacifica

Gavia stellata
Aechmophorus occidentalis
Podiceps grisegena
Podiceps auritus
Podicepts nigricollis
Phalacrocorax auritus
Phalacrocorax penicillatus
Phalacrocorax pelagicus
Aythya marila

Aythya affinis

Melanitta nigra
Melanitta perspicillata
Melanitta fusca
Bucephala clangula
Bucephala islandica
Bucephala albeola
Fulica americana
Lophodytes cucullatus
Mergus serrator
Mergus merganser
Cepphus columba
Cerorhinca monocerata
Uria aalge

Ceryle alcyon

Ardea hrodias

Larus argentatus

Larus californicus
Larus occidentalis
Larus philadelphia
Larus delawarensis
Larus canus

Larus heermanni

Larus thayeri

v

AN N NN

\

RN NN NN

<

N N N N NN

Source: Parametrix 2004 in City of Seattle 2006 and Nysewander et al. 2005
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Existing Conditions Report

Marine Algae Documented in the Study Area

Common Name

Scientific Name

Green Algae
Green tuft

Sea hair

Sea cellophane
Sea lettuce
Brown Algae
Fringed sieve kelp
Ribbon kelp (wing kelp)
Seersucker
Desmarestia
Feather boa
Rockweed

Sea cabbage
Sugar kelp
Leathesia

Bull kelp
Wireweed

Soda straws

Red Algae

Violet sea fan
Turkish towel
Winged rib

Sea moss

Sea spaghetti
Veined fan

Rock crust
Turkish washcloth

Splendid iridescent seaweed

Red ribbon (dulse)
Criscross network
Bull-kelp laver
Purple laver

Cladophora columbiana
Enteromorpha spp.
Monostroma grevillei
Ulva spp.

Agarum fimbriatum
Alaria marginata
Costaria costata
Desmarestia ligulata
Egregia menziesii
Fucus gardneri
Hedophyllum sessile
Laminaria saccharina
Leathesia difformis
Nereocystis luetkeana
Sargassum muticum
Scytosiphon lomentaria

Callophyllis violacea

Chondracantbus exasperatus

Delesseria decipiens
Endocladia muricata

Gracilaria sjoesttedtii or G. pacifica

Hymenena flabelligera
Lithothamnion spp.
Mastocarpus papillatus
Mazzaella splendens
Palmaria mollis (palmata)
Polyneura latissima
Porphyra nereocystis
Porphyra perforata

Source: City of Seattle 2006.
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Appendix C

Summary of Nearshore Habitat Surveys November 2007 and February 2008
Tetra Tech, Inc.
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Tetra Tech, Inc. biologists, Merri Martz and JeférBa, were tasked to visually
observe the nearshore habitats along the Seawdil atea from Pier 48 up to Myrtle
Edwards Park in the winter of 2007-2008. Two tiyEre made to observe shoreline,
substrate, wildlife, and plant species on 5 NovemBe07 and 14 February, 2008.
These dates provided the lowest daytime wintestwighin the project schedule. The
first trip in November was made by kayak to moseafvely observe conditions in
the subtidal and intertidal zones, as well as utitepiers. Areas observed extended
from Pier 48 to Pier 70. The second trip in Febyweas made on foot by walking the
length of the Seawall from Pier 48 to 70 and thiso &y walking up into Myrtle
Edwards Park to Pier 82.

Observations from both trips are combined belovobgtion.
Pier 48:

Pier 48 is composed of concrete in some locations steel sheet pile in other
locations and is generally in poor condition. Esiga undermining is present at the
base of the pier and the surface facing the bay&thered, cracked, and eroded. The
extensive riprap toe that spans the majority of $eawalls length begins north of
Pier 48 the historic trolley station. In this arehe shallow subtidal substrate is
composed of quarry spalls (<6 inch) and sand, slape the bay at a rate of around
2:1 (horizontal distance in feet to vertical distarin feet). In areas near Pier 48 that
are free of riprap, the subtidal substrate is primaand with very gentle slopes (5:1
or flatter). A small sandy beach around 200 sqteetin size is present just north of
the historic trolley station. It appears that thealh sandy beach was larger in
November than in February, perhaps due to stormaave action during the winter
months that erode finer substrates from the imt&rzone. If that is the case, then the
beach area would likely be largest in early falc{@er) prior to the onset of fall
rains. At street level in the vicinity of the treyl station, sections of the walking
surface are cracked, buckled, and sinking intdStbawall.
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Photo 2. Sheetpile along Northern Side of Pier 48.
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Phot 3. Intertidal Sustrate Immediately North of Pier 48.

Photo 4. Small Intertidal Beach Area North of Pier 48.
Throughout the southern half of the seawall fromr B8 to near Pier 55, rockweed

(Fucus distichus) dominates the upper half of the littoral zone-g206 cover) with
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sea lettuce Ylva lactuca) being lightly interspersed within creating a tc
distribution for both species. In the lower halftioé littoral zone, the pattern reverses
with sea lettuce (20-40% cover) dominating dowr tdepth of 10 feet below water
level (estimated at ~-10 feet m.s.l.) where vidipiis difficult. Coralline algae
(Corallina sp.) and winged KelpA{aria sp.) are also present throughout the lower
half of the littoral zone though there densityasvland distribution is very patchy.
Terrestrial plants were also seen on the Seawdlbarits associated piers throughout
this area, though they were only present in areheravthe wall or piers had
crumbled and plants could become established. Byttéush @uddiga sp.),
Himalayan blackberryRubus discolor), and moss (phylum Bryophyta) grow out of
the top of the Seawall while licorice fernBo{ypodium glycyrrhiza), sword ferns
(Polystichum munitum), and trailing blackberryRubus ursinus) are present in areas
on the piers.

¥

Photo 5. Typi Community on ooden Pilings.

Giant acorn barnacle®dlanus nubilis) blanket the entire littoral zone throughout
this area with blue musselSiytilus edulis) also being very common though they are
in much lower densities. An unidentified spongecégeis also present at very low
densities throughout the shallow subtidal zone.

Herring gull (arus argentatus) and California gull I(arus californicus) are
ubiquitous throughout the entire waterfront withngrbilled gull (arus
delawarensisand), American crow Corvus brachyrhynchos), and Brewer’s blackbird
(Euphagus cyanocephalus) being present but at lower densities. Introduspecies
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are the most prevalent birds in the area with hapserows Passer domesticus),
European starlingsS(urnus vulgaris), and rock pigeonsCplumba livia) being
ubiquitous. Great blue heroAr@dea herodias) and herring gull can be seen foraging
near the waterline around the riprap and sandy hbemea. Examples of other
common species that can be found in the study mest of the year are double-
crested cormorantPpalacrocorax auritus), pigeon guillemot Cepphus columba),
common goldeneyeB(cephala clangula), surf scoter Nlelanitta perspicillata),
common merganserMgrgus merganser), and western grebeAéchmophorus
occidentalis). All of these species are more common north ef$62/63 though they
are occasionally seen around the southern halfeoEeawall.

Pier 50:

Near Pier 50, the condition of the Seawall apptamnprove. In this area, the wall is
protected by the addition of steel reinforcemert immermittent riprap reaching from
the high-tide mark to well below the low tide mafke substrate slopes steeply at a
rate of 2:1 or steeper with quarry spalls and gaodiding the substrate in the deeper
water. Throughout the southern half of the Seavih#l, water clarity is poor with
visibility of only 10 feet. Floating trash is ubidgous throughout this area and odors
are present at most piers (sewage, etc.).

Pier 52:

Near Pier 52, the Seawall layout changes to comavat pilings/timber crib walls
with extensive riprap covering the entire littorabne at its base down to
approximately -5 feet m.s.l. Below the low tide kathe riprap gives way to sand
and gravel as the substrate. The rock substrateeeply sloped (2:1 or steeper). In
general, the concrete on pilings Seawall layouttinaes northward along the
remainder of the waterfront up to the northern @fld’ier 70 below the Olympic
Sculpture Park.
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Photo 6. Seawall orth of CoIm Dck.
Pier 55:

The general pattern of species distribution charsgeand Pier 55 with sea lettuce
becoming the dominant plant in the upper half @ kiktoral zone (20-40% cover)
and rockweed being dominant in the lower half & littoral zone (20-40% cover).
In addition, the size and vigor of all plant specappears to improve substantially as
you move north with the greatest diversity and dgnsorth of Pier 70, below the
Olympic Sculpture Park.

As you move north past Pier 55, the diversity ofimainvertebrates also changes
with the presence of new species such as ochffesktéPiaster ochraceus), sea shail
(Littorina sp.), mask limpetsNotoacmaea persona), and giant green anemones
(Anthoplura xanthogrammica) starting to appear in low densities.

Pier 56:

Mats of bull kelp Nereocystis lurtkeana) are present north of Pier 56 during some
parts of the year. Bull kelp was still present dgrthe November survey but had
largely disappeared by the February survey. Theemee of bull kelp seems to be
strongly associated with rocky bottoms for attachiva the correct elevation (-3-15
feet m.s.l.), water depths of around 7 to 15 fartl areas between piers that are not
heavily used by boat traffic.
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A dead, decapitated harbor seal was observedrpatijacent to Pier 56 during the
November survey.

Pier 57:

The substrate around Pier 57 just south of theraquaslopes off at a rate of around
3:1 and is composed of coarse gravel, rock, and.san

Photo 7. Pier 57.
Pier 59:

At the Aquarium, the subtidal substrate is prinyagsand with a very flat slope, but
adjacent to the Seawall is riprap and smaller argrdck. Substrate baskets have
been installed in the intertidal zone (on the Sdidwa identify what type of
invertebrates and plants will utilize various suigs. Off of Pier 59, hairy crabs
(Telmessus cheiragonus), coonstripe shrimp Randalus hypsinotus), and Pacific
octopus Enteroctopus dofleini) are present.
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Photo 9. Northsud of Aquarlum Towards Pier 62/63; Shallow Sand Subtldal
Zone Shown.
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Piers 62/63:

Piers 62/63, or the Fishing Pier, hosts many sedstsuch as rhinoceros auklet
(Cerorhinca monocerata), double-crested cormorarRhalacrocorax auritus), pigeon
guillemot Cepphus columba), surf scoter lelanitta perspicillata), belted kingfisher
(Ceryle alcyon), and western grebedéchmophorus occidentalis). The substrate in
this area is very shallow, sloping at approximately or flatter and is composed
mainly of sand. None of this sand, however, is egploexcept during extreme low
tides.

Bell Street Pier and Marina (Pier 66):

A significant quantity of riprap is present at tloe and up the entire height of the
Seawall and other structures at the Bell StreeirMaand is generally steeply sloped
(2:1 or steeper). Red-necked grelRodjceps grisegena) are present in the calm

waters of Bell Street Marina. A sign limiting wetgk present along the edge of the
Seawall adjacent to Pier 66.

Photo 10. Bell Street Marina and Seawall.
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Photo 12. Rock in Inner Marina Under Pier 66.
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Pier 67/68:

Large mats of bull kelp are present between Pi&rar@l 69. The presence of bull
kelp in this area appears to be strongly associatédthe rocky substrate and the
light vessel traffic present.

Sunflower star Rycnopodia helianthoides), bat star latiria miniata), and Pacific
henricia Henricia leviuscula) are also present in the protected waters near Pie
67/68. Dungeness cralCdncer magister), spider crab (Majidae), shore crab
(Hemigrapsus spp.), and helmet crab (Cheiragonidae), are algod in this area. A
large flock of European starlings numbering arod®f individuals was observed
here, flying through this area in route to theieming roost in Myrtle Edwards Park.

The seafloor near Pier 67 is composed of a mixook mnd sand and gently slopes
into the bay at a rate of around 4:1.

Pier 70:

Just north of Pier 70 below the Olympic SculptueekPthe Seawall gives way to a
manmade shoreline composed mainly of riprap. A /grélvel bench is present at
approximately mean sea level; however, very fewaoigms were observed during
either survey. In this area, the water clarityasiceably better than in more southern
locations along the Seawall and the size and vajoall plant species appear to
improve substantially. Here, extensive mats of malgae are accompanied by a
diversity of other marine organisms. Like with fhlants, the diversity and density of
invertebrate species is also much higher in thés.ain general, many of the species
seen along the Seawall were found in higher dessiti this area with a few species
such as some crabSghcer sp.), being only found in this area.
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Photo 14. GraveI/Rok Bench at Aproxmately Mean Sea Level at SculptLire
Park.
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Photo 15. Bull Kelp at Sculpture Park in November 2007.
North of the Alaskan Way Seawall:

The intertidal zone that stretches along Myrtle Boig Park past the Grain Terminal
at Pier 86 on to the Elliott Bay Fishing Pier ismgmsed of riprap interspersed with
recently constructed gravel/cobble beaches. Patahlesll kelp are present from 20
to 70 feet offshore. The density of kelp variessseally; the maximum distribution
of kelp was likely present in the November survbut was much reduced in
February. Various bird species are present indhém; Northwestern crowCfrax
caurinus) often forage near the tide line while large fleak European starlings and
small flocks of black-capped chickade®odcile atricapillus) fly around the many
trees and man made structures present in the paeknearshore waters around the
Pier 86 Grain Terminal host 500-600 surf scookdelénitta perspicillata), tens of
greater scaupAythya marila), hooded merganseryphodytes cucullatus), and
common goldeneye. Red-necked grebe, lesser sodythyd affinis), American
wigeon (@nas americana), glaucus gull l(arus hyperboreus), pigeon guillemot
(Cepphus columba), common murre Wria aalge), rhinoceros aukletGerorhinca
monocerata), and Canada goosBr@nta canadensis) are also seen in this area.

Myrtle Edwards Park has various ornamental coni@is deciduous trees distributed
across a large expanse of mowed grass. Few ptaurid in this area are native.
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Photo 16. Bull Kelp Along Myrtle Edwar ds Shoreline in November.
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Photo 17. Newly Constructed Bch at Myrtle Edwards Park.
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Photo 19. Seabirds at GrainTminal.
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Appendix D

Fisherman Interview Form






Fisherman Interview Form and Summary

The following fisherman interview form was used to interview fishermen, bait shop
managers, Seattle Parks employees and other knowledgable people regarding the use
of the Seawadll for recreational fishing. In general, few fishermen were found along
the Seawall. The Fishing Pier in Myrtle Edwards Park is a more popular destination
for fishing, but various publicly accessible piers along the Seawall are used to a lesser
extent.
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Preliminary Existing Conditions Report

Alaska Way Seawall -- Fisherman Survey Form

Date: Time: L ocation: Surveyor:
1) How often do you fish during each season? (ave. days/mo):
Fall: Win: Spr: Sum:

2) How many days per week do you fish (ave.)?

3) What type of fishing (% time sport / subsistence fishing)?

4) How many years have you fished on the Seawall?

5) Where on the Seawall do you fish most often?

6) Do you fish other areas as well (on the Seawall or other)? Where?

7) What type of bait do you use most often fishing on the Seawall?
Lure: Live bait: Fly:

8) Where do you purchase your bait / gear / other items while fishing the Seawall?

9) Species caught in thefall (est. frequency, poundage, hit limits?):

10) Species caught in the winter (est. frequency, poundage, hit limits?):

11) Species caught in the spring (est. frequency, poundage, hit limits?):

12) Species caught in the summer (est. frequency, poundage, hit limits?):

13) What % of fish landed were below / above the legal size?

14) What detracts from your fishing at the Seawall (crowds, rowdiness, use fees, rules & regulations, ext.)?

**Notes on the backside
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