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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
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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.

2.1-23
October 2008






Land Use and Shorelines

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

@
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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
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=  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;

2.2-15
October 2008



Existing Conditions Report

= |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.

Alaskan Way Seawall Replacement Project
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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
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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.
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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

2.6-3
October 2008



Existing Conditions Report

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

2.6-4
Alaskan Way Seawall Replacement Project



Vegetation, Fisheries, and Wildlife

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

Alaskan Way Seawall Replacement Project



Threatened and Endangered Species

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 b