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EXECUTIVE $UMIVlARY

"/-mssalmon essential fish habitat (EFH) assessment has been prepared for consultation b.v the
Federal A_iafion Administration (FAA) _and the United States ._'my Corps of Engineers (USACE_
with the National Marine Fisheries Ser,'ice (NLMFS)under Section 305(b) of the Magnuson-Stevens

Act (MSA) pertaining to those elements of the Master Plan Update (MPU) improvements at the
Seattle-Tacoma International Airport (STIA) over which the FAA and USACE retain discretionary
involvement or control as of September 27, 2000. This evaluation is being undertaken in response
to NMFS' recent approval of Amendment 14 (dated September 27, 2000) of the Pacific Salmon
Fisheries Management Plan (PSFMP), which desimaated marine and freshwater EFH for Pacific
coast salmon. This Pacific salmon EH-t assessment analyzes potential affects of FA.A and USACE
actions (those actions anthorized, funded, or carried out by the FAA and USACE on designated
EFH for chinook, coho, and Puget Sound pink salmon). An EFH assessment for Coastal Pelamc
Fisheryspeciesand West Coastm-oundfish(i.e.,non-salmomdspecies)was includedm the
BiologicalAssessment{'BAyfortheReinitiafionandInitiationofConsultationforCertainMaster
PlanUpdazeImprovementsandRelatedActions(FAA 2000),submittedtoNM_S on June15.
2000.

TheFA.Aisnow initiatingE,rI-IconsultationwithNN_S overcertainactionsforwhichitpossesses
discretionary,involvementorcontrolandwhichcouldaffectEFH forthosespeciesaddressedm
Amendment 14 of the PSFMP. Througah this EFH evaluation, the USACE also initiates EFH
consultation with NMFS concerning its approval of a Clean Water Act (CWA) Section 404 permit
application pertaining to the STIA MPU improvements. This EFH evaluation concludes that the
proposed FAA and USACE actions would have "'no effect" on chinook and pink salmon EFH. This
EFH evaluation also concludes that the proposed FAA and USACE actions "'may adversely effect"
coho EFH in the short-term, but would have "no adverse effect" in the long-term, and would
provide long-term conservation benefits for coho salmon.

PACIFIC FISHERIES SALMON SPECIES AND ESSENTIAL FISH HABITAT

,Amendment 14 of the PSFMP identified EFH for stocks of three species of Pacific salmon
(chinook. coho. and Puget Sound pink salmon). All three species have been identified as potentially
present in some pan of the pr_ect vicimv,.:. This assessment therefore addresses the potential for
the proposed actions to affect EFH for chinook salmon (Oncorhynchus tshaw_.,tscha), coho salmon
(0. tasuwh), and pink salmon (O. gorbuscha).

Potential effects of the proposed MPU improvements were evaluated in this EFH evaluation bv first

identi.fyingthe EFH for each species present in the identified action area. Two primary hydrologic
systems are located in the action area--Miller Creek Basin and Des Moines Creek Basin.

I Inaccordance_jthapplicableregulanons,theFAA hasassumedtheroleofleadfederala_encv,. forpurposesoftim

consuhauonandhasdesx_matedthePortofScat'ticaszunon-federalreprescnmuveforthepurposesofprepanngthis
EFH assessment.See50C.F.R.§ 600.920(bHc).

"Althoughpinksalmonhasbeenidentifiedasuncommon (TacomaPublicUtilmes19997m theDuwarmslVCn'eenP_ver,
thxs Is likely the only"part of the Acuon .area where EFH for flus species could potenttally be present.
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Additionally. the Auburn Wetland Mitigation site is located within the GreenDuwarmsh
Watershed.

PROPOSED ACTION

At this time. the F.&A is consulting pursuant to the Endangered Species Act (ESA) over actions
taken since May 24, 1999 related to implementation of certain STIA M_PU improvements, and
approval of certain as yet unapproved passenger facility charges (PFC) for collection and use
authorizations related to implementation of MPU improvements. FA._, actions which were
complete and over which the FAA did not retain discretionary, involvement or control relating to
STIA MPU implementation are not part of the ESA consultation. Matters over which the FAA had
discretions, involvement or control as of May"24, 1999 were included in the ESA consultation
because that is the effective date of the listing of Puget Sound chinook salmon. In the exercise of
discretion, the FA.A has included analyses in this EFH Assessment potential impacts on salmon of
the same action covered by the ESA consultation, i.e., actions relating to implementation of the
STIA MPU since May 24, 1999. Included in the proposed action will also be the relocation of
Miller Creek, the development of avian habitat at a mitigation site near the Green River in Auburn.
and certain other actions for which a CWA Section 404 permit is required from USACE. The
"action area" for this proposed action was determined to be the area of the airport project
construction and vicimty where direct, indirect, or cumulative effects could reasonably' be expected
to occur (i.e.. the aquatic habitat of Miller, Des Moines, and Walker creeks downstream of the
airport and the associated nearshore estuary., and the Industrial Wastewater System (IWS) Puget
Sound ouffall)? The Auburn wetland mitigation site and vicinity, where indirect or cumulative
effects could reasonably occur, arealso included in the action area.

AQUATIC HABITAT IMPACTS AND MITIGATION

Aquatic habitat impacts resulting from MPU improvements include short-term changes in water
quality (from turbidiw and suspended sediment), water quantity (from diverting flows in two Miller
Creek semTtents),and habitat structures (from vegetation clearing, riparian regrading, and channel
reconstruction---including the relocation of 980 ft of Miller Creek). Long-term changes include the
relocated Miller Creek channel, beneficial habitat features and native riparian vegetation throughom
Miller and Des Moines creeks, enhanced riparian buffers, the permanent loss of poor-quality habitat
structures and mim'ation impediments, and the filling of 18.33 ac of wetlands.

Several on-site mitigation elements are proposed to compensate for the MPU improvement projects'
potential impacts to stream, wetlands, and aquatic habitat. The mitigation establishes 48.06 ac of
on-site wetland enhancement and stream buffer that _511be restored and protected in perpetuity
from future development. In-basin mitigation is directed toward restoring all impacted wetland and
stream functions, except a_aanhabitat. In-basin mitigation is also directed toward removing certain
existing land use conditions that demade on-site wetland and aquatic habitat. Overall, this
mitigation will maintain or enhance HFH in and along STIA streams, estuaries, and marine
shorelines.

3
A water tower will be constructed in the Ouffall 012 and 013 subbasms that dram to Gilliarn Creek and the Green

Rwer. This project will redevelop exmmg irnpervlous surfaces and have no impact on Gilliam Creek or the Green
River. as dlscussed m the BA.
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WATER QUALM" IMPACTS AND MITIGATION

Potentialwaterquail.wimpactstoMillerandDes Moinescreeks,resultingfromconstructionand
operationof_,_" improvement projectsand associatedmitigationactions,includeconsu'ucuon
sedimentation,aswellassedimentanderosioncontrolpracucesthatthemselvesmay"resultm

potentialimpacts(e.g.,changesinstreamtemperaun-eandpH. releaseofflocculationagents,and
changesinbaseandpeakflows).Potentialwaterquality,impactsintheproposedMPU actionarea
relatedtooperationsincludechangesinstormwaterqualityandquantityassociatedwithincreased
impervioussurfaces,airportanti-icingand de-icingoperauons,applicationof numents and
pesticidestolandscapemanagementareas,aswellashy.drologychangesinhydrologyaffecting
MillerandDesMoinescreeks.

OperationsatSTIA followingimplementationoftheMPU projectscouldaffectwaterquali_'
throughthedischargeofconventionalpollutantsandchemicalsusedinmound andaircraftde-icing
toadjacentcreeks,andthedischargeofthesesamechemicalstothePugetSoundinIWS effluent.
Overall, the MPU improvements will result in a m'_ter volume of stormwater undergoing detention
and trean_nent. This will be accomplished through retrofitting areas currently inside and outside of
the project area as these improvement projects arecompleted, as well as detaining and treating all
stormwater associated with new impervious surface. An additional result of the retrofitting bill be
reductions in copper and zinc currently discharged to Miller, Walker, and Des Moines creeks
through the collection and routing of stormwater to the IWS system. Analysis of aircraft de-icing
and anti-icing fluids (ADAFs) used at STIA as well as the projected Ioadings of copper and zinc to
stormwater and IWS effluent indicate that the concentrations of these chemicals will not adversely
affect coho salmon EFH in Miller, Walker, and Des Moines Creeks or coho. chinook, and Puget

Sound pink salmon EFH at the estuaries of Miller and Des Moines Creeks, the IWS ouffall, or in the
Green River near the Auburn Miligation Site.

All identified water quality impacts will be mitigated (to maintain or improve the existing conditioa)
by establishing and maintaining water quality,treatment best management practices (BMPs). These
BMPs not only protect salmon species and their EFH, but also meet or exceed the requirements of
the Washinmon State Department of Ecology's (Ecology.) Manual (Ecology 1992). Additionally,
existing developed areas lacking BMPs consistent with the Manual will be retrofitted with water
quality treatment BMPs, to the maximum extent practicable, to further protect EFH species and
their habitat. The MPU improvements will treat both new pollution generating impervious surface
('PGIS) and existing impervious areas in a ratio of 1:1.89 (i.e., for each acre of new impervious
surface. 0.45 ac of existing impervious will be retrofitted). Additional measures to mitigate water
quality impacts include source control and the operation and expansion of an IWS to treat
stormwater runoff generated from high-use areas.

In addition to the proposed water quality. BMPs. currently degaded wetlands in the Miller Creek
and Des Moines Creek basins wiU be enhanced to: (1) restore water quality functions, (2) benefit
water quality by' eliminating existing pollution sources from am-icultural land, (3) increase settling
and mechanical trapping of particulates, (4) remove metals and other chemicals that bind to
particulates. (5) reduce and bind metals in humic material, (6) biologically remove and uptake
numems, and (7) enhance the riparian buffers.
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HYDROLOGIC IMPACTS AND MITIGATION

MPU improvements viii increase impervious surface areas m the Miller Creek and Des Momes
Creek watersheds, which could further increase stormwater runoff rates, volumes, and pollutant
loadstothereceivingstreams.Additionally.thefillingofwetlandscouldaffectstormg'aterstorage.
lossoffiltration,mound waterrecharge,andm'oundwaterdischarge,allofwhichcouldaffectthe
hydrologyofsurfacestreams.

ThePortwillconstructstormwaterconveyance,detention,andtreatmentfacilitiestomanagerunoff
frombothnewlydevelopedprojectareasandexistingairportareas,asdescribedbelow.The net
resultofflowcontrolsfortheMPU improvementswillbetoreducepeakflowsinMiller.Walker.
andDesMoinescreeksdownstreamoftheSTIA discharges.Theseactionsbillenhancehydrolo_c
conditionsm thestreamsandassociatedestuaries.Thetargetflog,retAmeb'illachievethelevelof
flog,controlrequiredby remdationsandreduceflowsinthestreamchannelstoa stablecondition
thatreduceserosionandsedimentationinthecreekestuarieswhereEFH ispresent.

ThePorthasproposedmitigationineachwatershedtocompensateforanypotentialreductionsin
baseflowsm MillerandDesMoinescreeks.Thiswillbeaccomplishedthroug.htheacquisitionof
realpropertyintheProjectArea.whichwillconcomitantlytransferallwaternghtsassociatedwith
thesepropertiestothePort.On MillerCreek,thePortisacquiringandwillceaseexerciseofwater
rightpermits,certificates,and claimsassociatedwithacquiredproperties.Additionally.any
unapprovedwateruseswillbe terminatedoncethesepropertieshavebeenacquired.The Portis
currentlyproposingtotransferthesewaterrightsintheMillerCreekdrainagetoEcology'sTrust
WaterRighisProm'arn4.On DesMoinesCreek,thePortwillaum,aentflowusingan existingwell
towhichitalreadyhasallrequiredwaterrights.The effectsoftheseactionswillcompensatefor
anypotentialreductionsinbaseflows"relatedtoMPU improvementsprojectsinMillerorDes
Moinescreeks.

EFFECTS DETERMINATION FOR CHINOOK. COHO, AND PUGET SOUND PINK
SALMON EFIt

Chinook and pink salmon have not been documented to occur m the Miller Creek, Walker Creek. or

Des Momes Creek basins upstream of their discharge with Puget Sound (Batcho 1999 personal
communication; Des Moines Creek Basin Committee 1997: Hillman et al. 1999). Construction and
operation are not expected to affect the freshwater life stages or EFH of chinook or pink salmon.
Although results of these actions are intended to improve baseline habitat conditions for all
salmonids in the Miller Creek and Des Moines Creek basins (through increased storrnwater
management and habitat restoration), future use of the streams by chinook or pink salmon (i.e.,
through straying fi'om other basins) is unlikely and not expected. Therefore, since these two salmon
species do not occur in these basins, construction and operation of the project will have no adverse
effect on freshwater EFI-I of chinook or pink salmon in the Miller Creek or Des Moines Creek

basins or estuaries. When the potential effects of the proposed STIA MPU improvements on EFH
of chinook or pink salmon are considered relative to the proposed conservation measures, the action
agencies (FAA and USACE) determined that the proposed action will have "no effect" on
designated EFH for chinook and pink salmon {see Table E-l ).

_Sucha transferwillbedependemonacceptancebyEcology.
"MaintenanceofbaseflowswillensureadequateflowsoffreshwatermMillerandDesMomescreeksEFH.
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Coho salmon are present within cenu-al and lower reaches of Miller. Walker. and Des Moines

creeks and max" be present m several areas where direct impacts could occur from construction of

habaat improvements (e.g.. installation of large woody debris, removal of rock weirs, and or water

qualiD" alteration from turbidly,,, suspended sediment, or stormwater chemistry.'). When the potential

effects of the proposed STIA MPU improvements on coho salmon EFH m the action area are

considered relative to the proposed conservation and mitigation measures, the action agencies

detelTnined that the proposed action "may advcrscly effect" dcslm'_ted leFI-I _'or coho salmon t'or a

short-term period, but would have "no effecf' long term, and would ultimately be beneficial (Table
_:-1).

Table E-I. Surnms_" effect determinations for salmon EFT[ in the Action Area.

Common and Life Stages Essennal EFH Effects
5ctent_fic name Considered Fish Habitat Determmanon

Estuaries of Miller and
Des Momes creeks,

Chinook salmon l:reshwater and marine waters at the No effect (freshwater and
Oncorhynchus tska_3_scha manne phases IWS Ouff_l. and marine }

Green River near

Auburn Mitigauon Site

Estuaries of Miller and

Pink salmon Frer,hwater and Des Momes creeks, No effect (freshwater and
O. gorbuseha marme phases manne waters at the marine)

rws Ouffall

Miller and Des Moines

creeks downsueam of May adversely effect {shon-

Coho salmon Freshwater and identified features, term. freshwater only)

O. Alsutch marine phases marine waters at the
DA'S Ouffall. and No effec_eneficia! (long-term.
Green River near freshwater and marine)

Auburn Minyanon S]te
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1. INTRODUCTION

This Pacific Coast salmon EFH assessment has been preparedby the FAA_ and USACE. Under
Section 305(b)(4) of the MS,A=NMFS is required to provide advisory EFH conservation and
enhancement recommendations to federal and state _encies for acuons that adversely affect EFH.
NMFS EFH guidance documents provide that EFH consultations may. but are not required to be.
combined with ESA consultations to accommodate the re<Iuirementsof both Acts. Since EFH for
Pacific salmon was approved by NMFS after the FAA and USACE submitted the Biolomcal
Assessment('BA) to NMFS (FAA 2000),thisEFH Assessmentisbeingsubminedasa separate
document.

TheFAA andUSACE arcpresentlyconsultingwithNMFS undertheESA overcertainSTL_,MPU
improvementsoverwhichtheagenciespossessdiscretionarymvoh,ementorcontrol(Figurel-l}.
ThisEFH AssessmentisforconsultationmlaRngtopotentialimpactsofthesame rangeofFA.A
actions,sinceMay 24,1999,relatedtoSTIA MPU improvements,andproposedUSACE actions.
AnalysescontainedintheJune2000BA archerebyincorporatedby reference.The USACE
proposedactionrelatesm thoseMPL" projectsthatresultm theplacementoffillinwetlands,as
regulatedby Section404 of theCleanWaterAct. The USACE's actionalsoincludesthe
temporary, indirect, and cumulative impacts to wetlands and the environment which the USACE is
mandated to consider. The BA addresses impacts to wetlands and streams in Section 7.3,
specifically:

The impacts of MPU projects that place fill in streams on listed species are considered in Section
7.3.1.1 and Section 7.3.1.2 of the BA. The impacts relate primarily to the relocation of a
portion of Miller Creek.

The impacts of MPU projects that dir_tly affect wetlands on listed species are addressed in Section
7.3. 1.3 and Section 7.3.1.4 of the BA. These potential impacts include filling of wetlands
for construction projects, and the grading or excavation of wetlands to implement mitigation
projects.

Potential indirect impacts to wetlands that could affect listed species are part of the USACE 404
permit action. These redirect impacts are addressed m Section 7.3.1.5 of the BA.

Finally, USACE will consider the potential impacts of MPU projects on local streams and listed
species. The effect of projects on baseflows, high flows, and water qualiD,,are addressed m sections
7.1 and Section 7.2 of the BA.

This evaluation of Pacific salmon EFH analyzes the effects of FAA and USACE actions on EFH for
chinook, coho, and pink salmon. This EFH evaluation was developed in response to NMFS' recent
approval of Amendment 14 of the PSFNIP (dated Scptcrnber 27, 2000), which desiguated marine

O

Inaccordancewithapplicablere_ulauons,theFAA hasassumedtheroleofleadfederalagencyforpurposesofthis

consulmuonandhasdEmgnatEdthePortofSEattleasitsnon-federalreprEsenmnveforthepurposesofpreparingthis
EFH assessment.See50C.F.R.§600.920(b)-(c).
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and freshwater EFH for Pacific Coast salmon. Under Amendment 14 to the Pacific Coast Salmon
Pian. the gcom'apbJcextent of fi'eshwatcTEFH is specifically defined as all waters cun'cntl.v
available,and most of the waters historically accessibleto salmon, SalmonEFH excludesareas
upstream of longstanding naturally impassable barriers (i.e., natural waterfalls in existence for
several hundred years). Salmon EFH includes aquatic areas above all artificial barriers except the
impassable barriers (dams) listed in Appcnd/x A of the 2000 Final Amendment 14 to the Pacific
Coast Salmon Plan ('PFMC1999). However, activities occurringabove impassable bamers that are
likely to adversely affect EFH below impassable barriersare subject to the consultation prox-isions
of the MSA.

This EFH evaluation was prepared to evaluate the effect of the STIA MPU improvements on the
three commercially harvested species of Pacific salmon pursuant to section 305('0)(2) of the MSA.
This docum_t presents the potential effects of STIA MPU improvements on the EFH of the three
species of Pacific salmon included in/u'nendmcnt 14 to the Pacific Coast Salmon Plan (PFMC
1999).
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2. PACIFIC SALMON FISHERY SPECIES LIFE HISTORY SUMMARIES

Amendment 14 of the Pacific Salmon Management Plan identifies and describes EFH for three

species of salmon---chinook (Oncorh3_chus tsha_ytscha), coho (O. tasutch), and pink (O.
gorbuscha). Descriptions for pink or sockeye salmon ori_natmg from outside of Puget Sound. and
for chum salmon {O. keta), steelhead (0. myidss), and cutthroat trout ((9. clarid) are not included
because incidental catches of these species in Council-rnanaged ocean fisheries are rare and thus
were excluded from the FMP for EFH (PFMC 1999). Review of the information presented in the
BA (FA.A 2000) indicated that chinook, coho, and pink salmon could potentially be present in some
areas of the project vicinity. Therefore, this evaluation addresses the potential effects of the STIA
MPU improvements on the EFH for these three species.

This section d_cribes the life history and habitat requirements for chinook salmon, coho salmon.

and Puget Sound pink salmon. Species descriptions are general, but focused where possible on
features and conditions specific to stocks within the drainage basins potentially affected by STIA.

2.1 GENERAL CHINOOK SALMON LIFE HISTORY

Chinook salmon in Puget Sound are commonly known as either spring-run or summer/fall-run,
depending on the time at which the adults remm to freshwater. Summer/faU chinook are much
more abundant than spring chinook; no serf-sustained runs of spring chinook presently inhabit the
Duwamish/Green River (although a few spring chinook sometimes return to the Green River).
Adult summer/fall chinook typically return to fre_water during July through October and primarily
spa_aa from September through November. Juvenile summer/fall chinook typically spend only
about three months in freshwater before emigrating to Puget Sound. and must have access to margin
areas of streams during their fry stage. In addition, survival of marked hatchery chinook decreases
simaificantly vdth lower riow (Wetherall 1971), presumably because downsu-,,am mira-antsare more
vulnerable to predators during low flows.

Upon entering Puget Sound, subyearling chinook salmon srnolts typically migrate near the shoreline
and then move offshore as they m'ow. Yearling chinook salmon, which are typically produced by
spring-run parents that are uncommon in the project area. probably spend less time in littoral areas
of Puget Sound. Juvenile chinook salmon feed opportunistically in Puget Sound. They consume
large zooplankton, such as euphausiids and large copepods, amphipods, juvenile shrimp, and larval
fishes (e.g.. herring and sandlance) (Miller et al. 1977; Simenstad et al. 1982; Fresh et al. 1979). In
areas where riparian habitat is abundant near the Sound. terrestrial insects can be an important prey
item for juveniles up to around 75 mm. Larger chinook will typically consume larger prey and the
proportion offish in the diet increases with size.

Chinook may reside in the Puget Sound re,on until at least November before mim'ating to the
North Pacific Ocean. Estuarine habitat is a critical component in the life cycle of chinook salmon,
as described in detail in the BA: however, the Miller Creek, Des Moines Creek. and
Green/Duwamish River estuarine habitats will not be affected by any activities associated vdth this
project. Mature chinook salmon return to their natal rivers predommately as three-, four- and five-
year-olds.
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Wmer temperature can be exceptionally"warm in the lower Duwamish River during June through
September, due to low river flows and the lack of shade. Chinook salmon hold in the lower river
(Duwarmsh to Kent area) until approximately mid-September, depending on temperature and flow
(T. Cropp 1999 personal communication). Movement prior to this period is probably constrained
by low flows, shallow water in riffles, and warm water temperatures in the lower river. Low
oxygen levels in the lower river and estuary (e.g.. near 14th Avenue bridge) and warm water may
also inhibit upstream mim-ation (Miller and Stauffer 1967; Salo 1969). Duwamish River mainstem
spawning occurs between river mile (RM) 24 and 61; additional spa,axing occurs in the Soos Creek
(primarily _M 0.5 to 10 and some tributaries), Newaukum Creek (RM 0-10). and Burns Creek
tributaries.No chinookspawningoccursintheGreen/DuwamishRiverwithinSeattle'sbuilt
environment.

Chinooksalmonthatcouldbepresentintheactionareaaremostlikelyproducedfromeitherthe
Grcen/DuwamishRiver(intheoff-sitemitigationactionarea)orthePuyallupRiver{intheSTL_,-
MPU actionareal.(A detaileddescriptionofeachofthesestocksisprovidedintheBA.) Three
runsofchinooksalmoninhabitthePuyallupRiverBasin,and aredescribedindetailintheBA
(FA.A2000).Juvenilesfromthisstockarcbelievedtomira-atealongthecoastofPugetSound:
thesestocksmay befoundneartheestuariesofMillerandDesMoinescreeks.

2.2 GENERAL COHO SALMON LIFE HISTORY

A status review of coho salmon was recently completed by NMFS in response to petitions seeking
to list several Pacific Northwest populations as threatened or endangered (Weitkamp et al. 1995).
Based on genetic, life history, biogeom-aphic, geolo_c, and environmental information, the ESA

definedsixEvolutionarilySitmificantUnits(ESUs)forcohosalmoninWashington,Oregon,and
California. Despite recent stable trends in population abundance near historic levels, the status of

the Puget SouncPStrait of Georma ESU was det=,,,aned to w_'.rant further consideration for listing
due to concerns over current genetic, environmental, and habitat conditions (NMFS 1995). Risk
factors identified as potentially deleterious to Puget Sound coho salmon stocks included higah
harvestrates, extensive habitat dem'adation, unfavorable ocean conditions, and declines m adult size
(Weitkamp et al. 1995).

Hatchery. supplementation in Puget Sound has been extensive. An averaee of 43 million coho
salmon juveniles were released annually into the Puget Sound ESU bet'aveen 1987 and 1991
(Weitkamp et al. 1995). Coho salmon broodstock released into various Puget Sound basins

between the early 1950s and 1981 included substantial numbers of both fingerlings and yearlings
from Issaquah Creek and the Green. Samish. Sk'ykornish, and Ska_it rivers (WDF et al. 1993).
Virtually all accessible streams and tributaries in the Puget Sound re_ion were formerly utilized by
coho salmon (Williams et al. 1975). In addition to natmTalspawning'that occurs in the'basin, Trout
Unlimited operates a small hatchery' on Miller Creek from which volunteers scatter-plant coho
juveniles throughout Miller Creek. Walker Creek. and Des Moines Creek. The egg sources for this
hatcher),, are Green River hatcher), stocks maimamed by the State of Washington and the
Muckleshoot Indian Tribe (Batcho 1999 personal communication L

Coho salmon in the Green River basin are a mixture of native and hatchery orion fish, and two
distinct races are recomlized--the Soos Creek and Newaukum Creek stocks (WDF et al. 1993).
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Substantial releases of hatcher,' coho have occurred throughout the basra since the early 1950s.
Spav,_ers rCUUTltOthe Duwamish River from August through late January.v,ith most entenng from
late October through December. Peak returns typically occur in mid- to late November (Greue and
Salo 1986; WDF et at. 1993). The Soos Creek stock spav,_s from late October to early November.
while spav,wdng by the Newaulaun Creek stock may extend into mid-January. Coho spawn m
mamstcrn reaches and all accessible tributaries m the Green River basra (Greue and Salo 1986.
Williams el al. 1975). Spav_vtingm the lower Duwamish River occurs primarily m side-channels.
such as the Black River basin, Springbrook Creek. and Mill Creek (USACE 1995k Coho salmon

spawningaboveAuburnusebothmainstcrnandtributaryreaches,includingSoosandNewaukurn
creeks.Some spawningoccursabovetheGreenRiverGo_e. butthisarealikelycontainsmore
rearing than spawning habitat CUSACE1995).

Coho salmon typically return to spawn at age 3, though sexually mature 2-year-old males are not
unusual. These "jacks", as they are called, remm to fresh water to spawn after only 5 to 7 months at
sea.Theproportionofjackswithinapopulationishighlyvariableandisinfluencedby geneticand
environmentalfactors(Weitkan_etat.1995). Allcoho salmonaresc,melparous(dieaRer

spawning)andusuallyspendtwoweeksorlesson thespawning,moundsfromthetimeoftheir
arrivaltothetimeoftheirdeath(Sandercock1991).Key habitatcharacteristicsforspaw_ngcoho
includestablechannelandhydraulicfeaturesanduncmbexldcdsubstratesrangingfrom13to100
mm (BjomnandRciser1991).

Cohotypicallyhatchafter6 to8weeksandemergefromthem-avel2 to3weekslater(Wydoskiand
Whimey 1979). The length of time rexluiredfor incubation depends largely on water temperatures.
as it does for other salmomds. After emergence coho feed voraciously on terrestrial and aquatic

insects, often selecting prey thai drifts on the surface or in the water column (Sandercock 1991).
Juvenile coho salmon seek off-channel sloumhs and wetlands for rearing and overwintering (Grette
and Salo 1986). The most productive rearing areas for coho tend to be the small streams with
abundant slack water habitats (Wydoski and Whimey 1979; Sandercock 1991). Rearing juvenile
coho tend to prefer pools (Bisson et al. 1988) and woody debris is an important structural element
that creates this type of habitat (Bustard and Narver 1975; Bisson et at. 1987). Woody debris also
provides areas of cover, and provides food to many aquatic insects that are in turn prey for rearing
coho juveniles and other salmomds. Side channels are important overwmtering habitat to juvenile
coho in the lower Green River (Grette and Salo 1986). During summer rearing, highest juvertile
coho densities tend to occur m areas with abundant prey (e.g., drifting aquatic invertebrates and
terresmal insects that fall into the water). During fall when stream flows increase, coho salmon will
commonly seek refuge in ponds and small tributaries where they can avoid being flushed
downstream during extreme high flow events (Skeesick 1970; Peterson 1982; Cederholm and
Scarlen 1982). Diking. dredmng, ditching and other methods of bank protection have vastly
reduced the amount of complex low-m'adient side channels available for coho summer and winter
rearing habitat (Beechie et al. 1994).

Coho generally rear in fresh water from l to 2 years then migrate to salt water where they remain
for about 18 months prior to returning to flesh water to spawn (Wydoski and Whimey 1979,
Sandercock 1991). SmolI oumaigauon from the Green River occurs between February. and June.
with peak activity occurring between late April and early May (Weitkamp et at. 1995). Sampling of
juvenile salmoruds in the Duwamish Waterway during 1980 provided no evidence of residency in
the waterway but instead a concerted mim'ation towards the open waters of Puget Sound
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('Parametrix 1982). No coho were collected m the 1980 sampling effort after June Ist (Paramemx
1982). Few or no coho were captured in Elliott Bay during this study, indicatins thin upon
migrating from rearing areas, coho juveniles move directly to Puget Sound {'Paramemx 1982).

2.2.1 General Puget Sound Pink Salmon Life Historx

{The following information about pink salmon life histort." was taken verbatim from the EFH
Appendix A .(PFMC 1999). }

Pink (or "humpback")salmon are the smallest of the Pacific salmon, averamng just 1.0 to 2.5 kg at
maturity.(Scott and Crossman 1973). Pink salmon arc umque among Pacific salmon by exhibiting a
nearly invariant two-year life span within their nann'al range (Gilbert 1912; Da_idson 1934:
Pritchard 1939; Bilton and Kicker 1965; Turner and Briton 1968).

Upon emergence, pink salmon fry.mira,ate quickly to sea and m'ow rapidly as the.,,'make extensive
feeding mim'afions. After 18 months in the ocean, the maturing fish remm to freshwater to spa_aa
and die. Pink salmon spawn closer to tidewater than most other Pacific salmon species, generally
within 50 Inn of a river mouth, althouda some populations may migrate up to 500 Inn upstream to
spav,'n, and a substantial fraction of other populations may spawn intertidally (Hanavan and Skud
1954;Hunter 1959; Atkinson et al. 1967; Am and Shepard 1967; Helle 1970; WDF et al. 1993).

In general, pink salmon select sites in m-avel where the m,aclient increases and the currents are
relatively fast. In these areas, surface stream water must have permeated sufficiently to provide
intras,ravel flow for dissolved oxygen (DO) delivery to eg_ and alevins. Pink salmon spawning
beds consist primarily of coarse m-avel with a few large cobbles, a mixture of sand, and a small
amount of silt. Pink salmon arc often found spawning in the same river reaches and habitats as
chinook salmon. High quality,spawning grounds of pink salmon can best be sunmaanzed as clean.
coarse m-avel (Hunter 1959).

Newly emerged pink salmon fry.are fully capable of osmore_.,ulationin sea water. Schools of pink
salmon fry"may move quickly from the natal stream area or remain to feed along shorelines up to
several weeks. The use of cstuanne areas by pink salmon varies widely, ran_ng from passing
directly throumh the estuary, en route to nearshore areas to residing in estuaries for one to two
months before moving to the ocean (Hoar 1956; McDonald 1960; Vernon 1966; Heard 1991). In
general, most pink salmon populations use this former pattern and. therefore, depend on nearshore
rather than estuanne environments for their initial rapid _owth.

Pink salmon populations that reside in estuaries for extended periods utilize shallow, protected
habitats such as tidal channels and consume a vaneD' of prey items, such as larvae and pupae of
various insects (especially chironomids), cladoeerans, and copepods (Bailey et al. 1975; Hiss 1995).
Even more estuanne-dependent pink salmon populations have relatively short residence periods
when compared to fall chinook and chum salmon that use estuaries extensively. For example, while
these other species reside in estuaries throughout the summer and early fall, pink salmon are rarely
encountered in estuaries beyond June (Hiss 1995).

In contrast to the typical extended ocean migration of northern stocks, it is believed that some
Stillaguamish River and possibly other Puget Sound pink salmon remain within Puget Sound for
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their en_e ocean residence period (Jens_a 1956; Hartt and Dell 1986]. This tendency to reside m
PugetSoundandtheStraitofG-eormaiscommonlyexhibitedbybothcohoandchinooksalmon,but
isunusualforpinksalmon.InNorthAmerica,pinksalmonregularlyspavinasfarsouthasPuge_
SoundandtheOlympicPeninsula;however,mostWashin_onstatespa_tingoccursinnorthern
PugetSound(W'iIliamsetal.1975;WDF etal.1993).Pinksalmonwerenotlistedby NWIFS and
Washin_onDepartmentofFishandWildlife(WDFW) (inEFH AppendixA_ asa stockeither
currentlyorhistoricallypresentintheDuwamishRiver.Theriversystemsnearesttheprojectarca
withpinksalmonstocksarethePuyallupandNisqually.
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3. ESSENTIAL FISH HABITAT

SummariesofbaselinewatershedandEFI-Iconditionsforchinooksalmon,cohosalmon,andPuget
Soundpinksalmonthatmay occurindrainagebasinsall,tedby _U improvementprojectsare
discussedinthischapter.GeneralEFI-Irequirementsforeachofthesalmonspeciesarepresented
first,followedby summariesofbaselinehabitatconditionsandEFH featuresspecifictoMiller
Creek,Des MoinesCr_k,theirestuaries,andtheGreenRiverneartheAuburnMitigationSite.
LocationsofEFH ofDes MoinesCreek.MillerCreek,and WalkerCreekbasinsareshox_ in

Fire,re3-I.Detaileddiscussionsofbaselinewatershedconditionsandchinooksalmondesignated
criticalhabitatareprovidedintheBA (FAA 2000)andareincorporatedhereby'reference.The
effectsoftheMPU improvementprojectsonfederallylistedfishspeciesarealsodescribedindetail
intheBA (FAA 2000).

FreshwaterEFH forcoho,chinook,andpinksalmonconsistsoffourmajorcomponents:spav,uaing
and incubationareas,juvenilerearingareas,juvenilemigrationcorridors,and adultmim'auon
corridors.Withintheseareas,essentialfeaturesofEFH include:

• adequatesubsu-atecomposition . habitatcomplexity(e.g.,largewoody debris,

• wmerqualiw(e.g.,DO, nuu'ients, channelcomplexity,etc.forcohoandpinksalmon)
temperature,etc.) • aquaticvegetation (forcohosalmon)

• waterquantity,depth,andvelocity * food

• channelm'adientandvelocity(for * riparianvegetation
chinookandpinksalmon)

• space
• cover/shelter

• habitatandfloodplainconnectivity(forpinkand
cohosalmon)

•.rlVIFSfurtheridentifiedmarineEFH forcohoandpinksalmontoincludeesmarinerearing,early
oceanrearing,andjuvenileand adultmim'ation.Importantfeaturesof coho andpinksalmon
esmarine and marine habitat are adequate water qualit?,.';temperature; prey species and forage base
(food); and depth, cover, and marine vegetation in estuarine and nearshore habitats.

The identification of EFH is based on life history, and habitat conditions utilized by coho, chinook.
and pink salmon that may be found in the STIA project area. For this project, the geographic extent
of EFH is specifically defined as all currently available waters and most of the habitat historically
accessible to coho and chinook salmon within the Miller Creek, Des Moines Creek, and the lower
Duwamish/Green River basins that may be affected bv STIA. Some historicallv inaccessible
freshwater habitat is included in this EFH. as directed i_y NMFS, because of uncertaintv of fish
passage up a natural mi6ation barrier in Miller Creek and a constructed barrier in Des Moines
Creek In the estuarine and marine areas, salmon EFH extends from the nearshore and tidal
submerged environments, which includes the Miller and Des Moines creeks estuaries and STIA's
National Pollution Discharge Elimination System (NPDES)-permitted stormwater outfalls and IWS
outfall to Puget Sound (see Fimn'e 4-2 of the BA). Freshwater and marine EFI-I for the Miller and
Des Moines Creek subbasins and Puget Sound is shown in Figure 3-1.
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3.1 MILLER CREEK BASIN

T'ne Miller Creek watershed drams approximately 8 mi: of predominantly urban area. mostly within
thecitiesofBurienandSeaTac(seeBA Fire.ire3-2).STL_.facilitieslocatedm thisbasincoveran

area of about 162 acres representing about 3 percent of the watershed. Estimates of impervious
surface within the Miller Creek basin range from 49.4 percent, based on aerial photo analysis (May
1996), to 23 percent, using di_tized land use data and Geom-aphic Information Systems (GIS_

(Parametrix 1999b): King County Surface Water Management (1987) reported an intermediate
value of 40 percent. Although the Miller Creek watershed is generally himhlydeveloped, several
small bogs. depressions, and wetland lakes remain in the upper basra; this area formerly"had a more
extensive network of headwater wetlands that buffered the stream from winter storms and provided

recharge during summer dry periods (May 1996).

Flows in Miller Creek originate from Arbor, Burien, Tub, and Lora lakes. Lake Reba, and seeps
located on the west side of STD,. In reaches downstream of 1=tAvenue South (RM 1.8). Miller
Creek flows through a well-incised ravine and cuts through glacial material before entering Puget
Sound via a small estuary. The outlet stream from Burien Lake enters the ravine reach at RaM1.2.

Walker Creek drains an approximately 2.5-mi: subbasin of the Miller Creek watershed. The creek
originates in a 30-acre wetland (Wetland 43) located west of STIA. between Des Moines Memorial
Drive and SR 509. The stream flows throuv.h both residential and commercial development before
its confluence with Miller Creek approximately 300 ft upstream from Puget Sound. Much of the
riparian areas adjacent to the creek have been eliminated or altered by adjacent development. Water
from Walker Creek is diverted through a pipe into a small pond impounded by a weir and released
into Miller Creek approximately 10 R upstream from Puget Sound. The 3-ft-wide diversion channel
is incised approximately 1.5 fl and is tidally influenced to within approximately 100 fl of the control
weir.

3.1.1 Miller Creek Freshwater Fish Habitat

The lower basin of Miller Creek has benefited from in.stream habitat restoration conducted by'Trout
Unlimited that has improved the pool to riffle ratio, pool quality for rearing juvenile salmonids, and
habitat complexity. Coho salmon returning to the lower basin appear to have responded favorably;
recent returns number about 300 adults per year. Earlier surveys in 1980 found sparse numbers of
coho spawning be_'een the mouth of Miller Creek and RM 1.4, with four live spawners, seven dead
spax_aaers,and rune redds observed (Egan 1982). With fully restored habitat, Miller Creek is
expected to support ber,veen 700 and 1.200 adult coho per year (Batcho 1999 personal
communication).

The historical record indicates that coho ascended Miller Creek at least to the falls at RM 2.8 (see
BA Section 5.1.1). A waterfall, which drops over a hardpan lip at about RM 2.8, has been described
as a complete barrier to upstream mim'ations of anadromous fish (Williams et al. 1975; Ames 1970).
Recent spawning surveys conducted by Trout Unlimited (Batcho 1999 personal communication)

"These vanauons are due to differences m anal.xalcalmethods and resoluuon available.
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have also identified this waterfall as the upper limit to coho salmon dismbudon in Miller Creek.
Coho salmon were found rearingbelow the falls at RaM2.8 (Parametnx 1999a).

Basedon thesereports,thiswaterfallappearstoserveasaneffecuvemira'anonbarrier:however.

empiricalinformationdiscussedm theBA suggeststhatsalmonids(specifically.coho)may be
capableofleapingthewaterfall.Althoughcohosalmonmay bephysicallycapableofascendingthe
waterfall,severalfactorsmay explainwhy theyhavenotbeenreportedupstreamofthislocation:
hvdraulicconditionsarevariableduringthespawningseason,and arenotoftenconduciveto

ascendingthefalls;observationsofspa_TtingcohoinMillerCreekarelimited,andmay nothave
occurredwhen cohosalmonmay havebeenpresentabovethefalls;and upstreamconditions

providelimitedhabitattocohosalmoncapableofascendingthewaterfall.The needtoascendthe
waterfallmay bedensity-dependenLandcohosalmondonotoccurm numberssufficienttoprompt
leapingintovacanthabitats.Alternatively,thosecohounablem successfullydefendspawmng areas
belowthefallsarealsounabletoascendthefalls.Nonetheless,thisareaabovethefallshasbeen

identifiedascohoEFH forthepurposesofthisassessment.

MostcomponentsofEFI-I(specifically,streamchannelhabitatconditionsnecessary,tosustaincoho
salmon)arenotfoundabovethewaterfallatRM 2.8.However,a crucialcomponentof EFH,
mstreamwatersupplyandwaterquality,isgeneratedandn'ansmiuedfromtheupperreachabove
thefallsandheadwatersintothelowerreaches.Itisthisupperreachthatwillbe affectedby the

projectwhen a segmentofthecreekisrelocated.PinkandchinooksalmonfreshwaterEFH was
notidentifiedin MillerCreekbecausethesespecieshavenot been observedin thecreek.
Additionally,eachofthesecr_kslackthegeneralphysicalfeaturesassociatedwithpinkand
chinooksalmonspa_ng andr_aringhabitat.

3.1.2 Miller Creek Estuarine Fish Habitat

Miller Creek is tidally influenced for roughly 150 i_ upstream of Puget Sound. The estuary is

approximately'15 by 150 ft (~ 0.05 acre)s, and comprises a low-m-adiemrocky beach composed of
3-inch-minus" coarse and fine grovels embedded with sand (see BA Section 4.1.2 and Appendix G
for further details.) Along the tidal channel, the streamis approximately 15 i_wide and fringed with
overhan_ng salt marsh vegetation, including Pacific silverweed (Potentilla pacifica), saltweed
(Atriplex patula), and sedge (Carex sp.). At the upstream part of the estuary, the creek channel is
bordered by a private park (_ass and deciduous trees) to the south and several houses to the north.
Analysis of baseline estuarine conditions (summarized m Table 4-2 of the BA) indicate significant
modification of this area by park development.

For several hundred feet north and south of the creek, the estuarine shoreline ordinary high water
mark (OH_rM) is defined by houscs and cement bulkheads that have been built at the high tide
mark. Approximately 200 ft south of the estuary', the OHWM is defined by wrackl° and large
woody debris (LW'D). The slope of the beach along the upper intertidal zone is moderate (about

s This estuary" may have been larger prior to development of a private park m the vicmzty.
9

Inchcatmg that 95% of the gravel present would pass through a 3-inch screen.
l0

Wrack is seaweed and other rnanne debris that is cast up on shore.
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1:6). dropping approximately 5 fl over a distance of 30 ft. then flattens toward the water (less than
1:100). dropping approximately 4 ft over 150 yards to mean lower low water (M.LLW).

The intertidal zone at the mouth of Miller Creek is composed predominantly of mixed m'-aveland
sand. with a smaller component of cobble, boulders, and sand. The creek channel in the upper
intertidal zone contains more cobble than adjacent areas.

The channel is vegetated with green algae (Emeromorpha intestmalts). The substrate has some
attached barnacles, mussels, and snails. Upper intertidal areas adjacent to the stream have vet5."little
algae or other attached marine life; however, amphipods and isopods are abundant under rocks and
in the sand. In the middle intertidal zone, F,. intestinalzs becomes less abundant in the creek

channel, while barnacles and mussels become the dominant species adjacent to the creek. In the
lower intmidal zone, the creek channel is poorly defined and the subsuates within and adjacent to
the creek channel are similar (mixed gravel and sand). Barnacles and mussels are present, but less
dense than found in the middle intertidal zone. Addilionally, species of brown, red. and _ algae
are all sporadically present and bivalve siphons can be observed in the sandy areas.

3.1.3 Miller Creek EFH Condition

Coho salmon have historically used the lower reaches of the Miller Creek basin. The historical
can'yin'g capacity,of coho salmon in this basin is greater than current abundances. Reduced coho
production is due to a variety of factors including habitat de m'adation resulting fTom historic
residential, agricultural, and commercial development in theMiller Creek watershed.

The Washington Department of Fisheries reported that Miller Creek had undergone extensive
alteration and "'total deterioration" due to heavy residential and commercial _-ox_q,hin the drainage
in the early 1970s 0k'illiams e.t al. 1975). Stream conditions necessary to adequately support
spawning and rearing of salmonids ""werevirtually nonexistent" upstream of l_t Avenue South (RM
1.9) due to excessive amounts of sand and silts that comprised 70 to 100 percent of the bottom
substrate (Ames 1970). King CounLy's Surface Water Management (1987) evaluation of the Miller
Creek basin noted that the high level of urbanization had dem'aded water quality, increased the
volume and rate of storm flows, promoted erosion and mass wasting processes, and destroyed
riparian habitat and vegetation. 11 These factors (summarized in Table 4-1 ofthe BA) have _eatly
reduced the habitat quality,of streams, which in turn has affected fish populations.

Miller Creek Stream surveys completed by Trout Unlimited (1993). Luchessa (1995), Parametrix
(1999aL and Hillman et al. (1999) identified numerous factors thai contributed to the loss of

instream habitat, including: de_adation of water quality by pollutants, sediment, eutrophication of
lakes and wetlands, and filling of wetlands; loss of protective streamside vegetation; and loss of
instream large organic debris, natural meanders, and other diversity. In addition, high water
temperatures in Miller Creek during the summer constitute a water quality concern, as do high fecal
coliform counts, low DO levels, and residues of lawn and garden chemicals, especially in the upper
reaches (Paramemx 1999a).

11

DespitereportedwaterquahLydegadatlon.MillerCreekisnotonthe303(d)hstoftmpatredwaterbodies.
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In Miller Creek. benthic macroinvenebrate sampling near the MPU projects found benthic index of
biotic mte_m'i_"I"(B-IBI) scores of 10. These scores are similar to scores observed in other urban
streams subjected to hydrolo_c and habitat dem'adation (Klemdl 1995: Fore et al. 1990: Homer e:
al. 1996; Ecology" 1999a; May el al. 1997). Studies of Puget Sound lowland streams have
demonstrated that the macromvenebrate cornmuni_,.',as evaluated through B-IBI analysis, correlates
to fish use. Specifically, coho salmon abundance diminishes m streams v,ith B-IBI scores of 33 or
lower, these dem'aded stream reaches were used by resident cutthroat and not by anadromous
salmon (Ecology 1999a; May el al. 1997). These fmdings are consistent with observations of fish
use m Miller Creek and support surveys that suggest the portions of the creek adjacent to the MPU

improvements projects do not currently provide high-quality habitat for coho salmon.

While portions of M.illerCreek might appear to fall within the strict application of the definition of
EFI-113,there appears to be no chinook EFH present m Miller Creek upstream of the esmar3'. This
determination is based, in part, on NMFS' further defmkion of accessible reaches as "those _4thin
the ]ustorical range of the JESUsthat can still be occupied _, any life stage of salmon or steelhead"
(NMF5 2000). Available dam(reviewed in the BA) does not support the historical usage of Miller
Creek bv chinook salmon. Chinook salmon have not been observed in Miller Creek. Additionally.
examinations of Miller and Walker creeks have found a lack of specific physical features preferred
by chinook salmon for spawning, rearing, and mim-ating. Consequently, EFH in Miller Creek is
liznitedto the estuanne areaas defined by the zone of tidal influence at the mouth of Miller Creek.
This determination is based on the findings discussed in the BA (based on life history, information
summarized in PFMC [1999]) that chinook juvenile rearing areas, chinook juvenile mim'ation
corridors, areas for chinook growth and development to adulthood, adult chinook migration
comdors, and chinook spawning areas arenot present m Miller Creek.

Walker Creek parallels Miller Creek for rougldy one-half its length and shares similar effects from
urbanization. KCSWM 0987) renorts several problems in the Miller/Walker Creek watershed
created by urbanization, including excessive runoff fi'om streets, parking lots, and commercial areas
that has increased the volume and rate of storm flows. These increased flows have lead to mass-

wasting and stream erosion, flooding, and loss of habitat. Runoff from urban development has also
impaired water quality, and fish usage. Even though coho salmon occur in the lower reaches of
Walker Creek (Batcho 1999 personal communication), the absolute upstream limit of coho use has
not been documented. Coho use m Walker Creek is approximated in the BA Figure 4-I. HiUman et
al. (1999) conducted spawning surveys m Walker Creek from October 1998 to March 1999, and
tallied 66 coho rcdds m the lower 3.6 km (2.3 mi).

Puget Sound pink salmon EFH is not found in Miller Creek. No pink salmon have been observed in
Miller Creek, and the natural habitat features required by these fish are not present. The nearest

12
B-IBI for Puget Sound lowland streams (Klemdl 1995) quantifies the overall biouc condition of a strem'n based on
measurements ofbenduc macromvenebrate dwermD', abundance, and species composmon. B-IBI scores for su'eams
m the Puget Sound lowlands correlate wlth levels of urbam_auon (Fore et al. 1996; Homer et al. 1996) and fish use
(Ecology 1999a; May et al. 1997).

": Based on the lack of phymcal barriers that could resmct accessibihty of this water body to the various life stages of
chinook salmon.
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populanons of pink salmon are located m the Nisqually and Puyallup Rivers (Tacoma Public
Utilities 1999). Similarly, chinook and Puget Sound pink salmon EFI-I is not found in Walker
Creek. Neither of these salmon have not been observed m Walker Creek. Finally, both natural and

hatchery.' produced chinook salmon from the Puyallup River watershed could pass through the
action areanear the Miller Creek estuary,'as they mira-ateto and from their ocean rearing areas.

3.2 DES MOINES CREEK BASIN

The Des Momes Creek watershed covers about 5.8 mi: of predominantly residential, commercial.
and industrial arealying within the cities of SeaTac and Des Momes; it also includes a small areaof
unincorporatedKing County (Des Momes Creek Basra Committee 1997). The STIA occupies 23
percent of the upperDes Momes Creek watershed. Baseline environmental conditions in the creek
(see Table 4-3 of the BA) arehighly modified from naturalconditions by a variety,of development
and land-use practices. King County has estimated that the Des Moines Creek basin is 32 percent
impervious surface, based on di_tized land use data and GIS (Parametrix 1999a). May (1996)
reporteda value of 49.1 percent impervious surface, based on aerialphoto analysis.

The headwaters of the east branch orimnate at Bow Lake, 3.7 Rbi from Puget Sound. The upper
half mile of the cast branch, from Bow Lake dow_mu'eam to about RIVl3, is conveyed through
underm'oundpipes. The west branch oriRinates from the Northwest Ponds stormwater detention
complex located at the western edge of the Tyee Valley Golf Course and joins the east branch at
approximately RM 2.4. Downstream of South 200u'Street ('RM 2.2), the stream flows through Des
Moines Creek Park, a forested riparian wetland. The park includes an incised ravine from about
R.M 1.5 to 1.8. The ravine is a high-gradient reach that the stream has cut to hardpan for most of its
length. The creek is paralleled within the ravine by a paved trail and/or service madand sewer line
protected in places by rockbank armoring.

3.2.1 Des Moines Creek Freshwater Fish Habitat

Documentation of EFI-Iin Des Momes Creek is provided in a Des Moines Creek Basin Committee
report (1997) and Hillman et at. (1999), and is mapped in Figure 3-1. Along the lower reaches,
extendingfi'omPugetSoundtoMarineViewDrive,arelativelywidefloodplainallowsthechannel
tomeander,coincidentwithbetterhabitatconditionsandwell-developedriparianvegetation.The
streamreachthroughDes MoinesBeachParkprovidessome ofthemostaccessibleandheavily
spawnedfishhabitatm thesystem.At MarineView Drive{R.M0.4),a 225-fl-longbox culvert
conveys the creek under the roadway, but acts as an impediment to mim-ating salmon and trout
because of its high velocities (_eater than 7 fl per second) and length (225 fl) (Des Moines Creek
Basin Committee 1997). The Midway Sev,'_e Treatment Plant is located at RM I.I, where the
floodplain narrows. The channel in this reach contains several a_ng weirs originally intended to be
fish-passage structures, although in their present state they may act as impediments to fish passage.
Des Moines Creek enters Puget Sound through Des Moines Park located m the City of Des Moines.
Within the park, _'o bridges cross the creek and the stream bank is stabilized with riprap. Riparian
vegetation consists of _ass. deciduous trees, and sparse ornamental shrubs.

Known coho habitat use extends to approximately RM 1.5. A cascade at RM 1.5 in the ravine reach
was mapped as impassible to upstream-mim'ating fish (Williams el al. 1975). However, recent
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surveys have not identified this cascade as a fish barrier(Resource Planning Associates et al. 1994_.
From about RM 1.5 to 1.8. the hardpan channel bed and steep slope pro_'ide little (if any,) usable
habitat for salmon. Between RM 1.8 and South 200_ Sac'eL the stream flows through a forested
wetland area that harbors resident trout and pumpkinse_ stmfish. These upper reaches support
cutthroat trout and non-native warmwater fish species, including largemouth bass (Micropterus
salmoides), a salmon predator. In contrast to coho salmon, chinook and pink salmon have not been
observed m Des Momes Creek.

3.2.2 Des Moines Creek Estuarine Fish Habitat

A small estuaryis present where Des Moines Creek entersPuget Sound, which provides habitat for
coho salmon andpossibly chinook salmon. Baseline environmental conditions(see Table 4-4 of the
BA) in this estuary,have been highly modified by park development. During low fide, the stream
flows onto a low-gradient rocky beach composed of 3-inch-minus coarse and fine m'avel embedded
with sand. The intertidal zone at the mouth of Des Moines Creek is composed of gravel and sand
with some cobble and boulders. This substrate type is fairly uniform throughout the intertidal zone
north of the creek.

The beach at the creek mouth and northward has a gentle slope, dropping approximately 5 fi over
100 yards (1:60). For several hundred feet. the OHWM is defined by wrack of LWD. The northern
marine shoreline is stabilized with riprap extending from the creek mouth to a vegetated bluff.
Approximately 400 fl north of Des Momes Creek, private cement bulkheads have been constructed
along the high fide mark. South of the creek mouth for about 50 fl, the OHWM is defined by a
riprap wall extending across the beach to a fishing pier and the Des Moines Marina. The riprap wall
drops steeply from the high fide mark to the lower intertidal zone over a distance of 25 to 30 ft.
South of the fishing pier, riprap covers the entire intertidal zone.

Throughout the Des Momes Creek estuary, E. intestmalis is the dominant algae in the upper
intertidal zone, covering cobble and boulders about 75 ft into the Des Moines Creek channel.
Lesser amounts of E. intestinalts are attached to rocks adjacent to the creek, with barnacles
sporadically present. The middle intertidal zone is dominated by barnacles and mussels, except for
in the stream channel where E. intestinalis dominates most cobble with some presence of barnacles.
The lower intertidal zone has abundant barnacles and mussels, and m-een,brown, and red algae are
common. Isopods, shore crabs, and snails were more readily found in this zone and bivalve siphons
were periodically observed m sandy areas. The nprap south of the creek hosts an intertidal
communl_" very different from the gradual beach to the north of the creek. Here, the majority of the
intertidal zone is densely occupied by barnacles, mussels, and the red algae Mastocarpus papillams.
Linonna snails and limpets are also abundant throughout this area.

3.2.3 Des Moines Creek EFH Condition

Coho salmon have historically used lower reaches of the Des Moines Creek basin. The historical
cart3,ing capaciD' of coho salmon in this basin is re'eater than current abundances. Reduced coho

production is due to a varieD' of factors including habitat dem'adation resulting from historic
+_.. residential, am'icultural, and commercial development m the watershed.
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Pre_ious stream studies and habitat invemories dining back to 1974 (Des Momes Creek Basin
Comn'attee 1997) established that Des Momes Creek has been severely dem-aded by urbanization.
Des Moines Creek is on the Washington State 303(d) list of impaired water bodies for exceeding
standards for fecal coliform levels at both storm flows and base flows (Parametrix 1999a; Ecology
1998a: Des Momes Creek Basin Committee 1997). High water temperatures in summer have also
been identified as a water quality, concern (Parametrix 1999a; Des Moines Creek Basin Committee
1997).

Little usable salmonid habitat exists in the system upstream of South 200" Street. Downstream of
South 200_ Su,eet, where the stream flows through a forested wetland area, a short reach harbors

residenttroutandpumpkinseedsunfish.Betternativefishhabitatexistsinmeandersbelowthe
Midway TreatmentPlant;however,theculvertunderMarineView Driverestrictsmostrnim-armg
salmonandu-outfi'omre.achingthishabitat.The MarineView Driveculvertlimitsmostsalmon
productiontothecreek'slower0.4mile.As described_ously, thesue.amreachthroughDes
MoinesBeachParkisheavilyusedbycohosalmon.

As discussedindetailinsection5.I.4.1oftheBA, DesMoinesCreekalsoappearstolacksuitable

spawninghabitat,,andhistoricallywouldnothavebeenusedby chinooksalmon.Themostrecent
assessmentofcurrentfishuseinDes MoinesCreekindicatesa lackofhistoricaluseby chinook
(DesMoinesCreekBasinCommittee1997).The assessmentofWilliamsetal.(1975)regarding
thelackofchinookuseofMillerCreekisapplicabletotheanalysisofchinookuseofDes Moines
Creek.PotentialhabitatlimitationsforchinookinMillerCreekalsoapplytoDes MoinesCreek
(DesMoinesCreekBasinCommittee1997).Giventheseconsiderations,thefreshwaterportionof
DesMoinesCreekdoesnotfallwithinthedefinedrangeofchinooksalmonEFH.

The DesMoinesCreekestuarineboundaryforchinookEFH issimilartothatdescribedforMiller
Creek.Becausebothnaturaland hatchery-producedchinooksalmonfi'omthePuyallupRiver
watershedcouldpassthrouehtheDesMoinesCreekestuaryastheymigratetoandfromtheirocean
rearingareas,chinookEFH islimitedtotheesmarineareaasdefinedbythezoneoftidalinfluence
atthemouthofDesMoinesCreek.

3.3 GREEN RIVER BASIN

The Green River watershed comprises 482 mi2. Development of the Green/Duwamish watershed
has resulted in a variety of changes to the basin's suitability for salmonids. This development
includes the diversion of Black and Wl!ite rivers during the early 1900s. construction of the Tacoma
Diversion (RaM60.5) and Howard Hansen (RM 64) dams that block salrnorfid access to simlificant
habitat, diking of the mainstern below RM 38, forest practices, agriculture, urbanization, and
industrialization in the lower Duwamish River (USACE and KCDNR 2000). Of the original
GreenJDuwamish estua_,, 97 percent has been filled, 70 percent of its original flow has been
diverted to other basins, and 90 percent of the original floodplain is no longer flooded on a regular
basis (USACE 1997). The middle portion of the basin remains primarily rural; however, agriculture
has increased sediments and nutrients in the river, de m'ading water quality as well as salmon
spab'ning and rearing habitats. The lower reaches are becoming increasingly urbanized. The tidally
influenced Dub'amish Waterway has been extensively dredged, riprapped, and channelized for
maritime use by the Port and private industry.
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3.3.1 Green River Freshwater Fish Habitat

Of the more than 30 fish species identified in the Green River basin (Tacoma Public Utilities 1998 ).
three are anadromous salmonids (i.e.. chinook, coho. and pink salmon) whose habitat is protected
under the MSA. The GreentDuwamish River watershed has undergone si_mificant modification

over the last 100 years and these changes have influenced the distribution and use of these aquatic
resources by each fish species.

Chinook and coho salmon spawn in the Green River, several hundred feet from the wetland

mitigation ske ('Peutec Environmental 1999; Malcolm 1999 personal communication). Pink salmon
were formerly common in the mainmem river and several tributaries, but few have been reported in

many years CUSACE 1997 in USACE and KCDN'R 2000). Recent distribution assessment by
NMFS did not include pink salmon as a current or historic stock of the Duwamish River (PFMC
1999), and the Tacoma Water Habitat Conservation Plan identified it as uncommon in the Green
River (Tacoma Public Utilities 1999). Baseline environmental conditions in the Green River near
the wetland mitigation project were sunm_arized in the Table 4-5 of the BA.

3.3.2 Giiliam Creek Freshwater Fish Habitat

Gilliarn Creek is a small creek that discharges to the Green River in the vicimty of the City, of
Tukwila. This creek, which has been impacted by development, is extensively culverted and
receives stormwater runoff that causes high peak flows and low base flows. The creek is used

mainly by resident fish because of mim'ation barriers that limit anadromous fish passage (CiD' of
Tukwila 1997), althoug.h during high flows or floods, juvenile salmon may be able to enter
culverted sections of the creek. A matrix of existing baseline conditions is found in Table 4--I of the

BA. Construction of the MPU improvements project water tower will occur in the basins that drain
to Gilliam Creek throumh stormwater ouffalls 012 and 013.

3.3.3 Auburn Wetland Miti_oation Site Freshwater Fish Habitat

The Auburn wetland mitigation site is a 67-acre parcel of land, located west of the Green River in
the CiD' of Auburn. Approximately 6 acres of emergent wetlands bisect the site (DEA 1995;
Parametrix 1996) and extend to the north, where they physically connect to the 100-year floodplain
of the Green River back'water area through a series of roadside ditches and drainage channels (see

Fi=_tre 3-4 in the BA). During rainy periods, the wetlands convey surface water from farmland
south of the site northward to the Green River. Although the wetlands contain no inhabitable fish

habitat, adjacent areas of the Green River that are influenced by the wetlands' drainage support
chinook and coho salmon. A detailed description of baseline conditions is provided in Chapter 4.2
of the BA.

The completed mitigation project _dll expand existing and create additional wetlands and connect
them to the Green River (about l mile north of the site) via a flood control outlet channel north of

the project, which connects to an existing drainage channel that flows along South 277 thSn-eet and
then north via culverts under the road embankment, which connect to existing channels that flow
north to the Green River (see Fim2re 3-4 of the BA).
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3.3.4 Green River EYH Condition

The Green P,iver action areas for the MPU improvement projects include the parts of the Auburn
Wetland Mitigation Site to be directly adversely affected by pro.)ect construction, and doxvnslope
drain_e ditches that could be indirectly adversely affected by the project. The wetland mitigation
project is not expected to provide habitat directly usable by salmon.

Rainwater and seep_e nmoff from the site will dram from the site to the Green River. During
flood events, the Green River will back water into drainage channels and the wetland mitigation
area (during events _eater than the approximate I0-year flood). The existing farm drainage ditch
between the site and South 277aqStreet will be enlarged to create the outlet channel for the
wetlandV. All other drainage channels will be unchanged by the project.

The extensive culverting of Gilliam Creek and the lack of spawning gravel makes it very unlikely
that adult chinook salmon use this tributmv,for spawning or juvenile rearing. This creek discharges
to a part of the Green River used by adults for migration and by juveniles for outmim'ation and
rearing during winter and spring.

In the Green River, decreasing flows combined with decreasing food availabilin' may result in
expanded territoriesbyjuveaile coho in summer (Grette and Saio 1986). The territorial behax_or of
rearing juveniles may lead to limited habitat availability in the Green River during low-flow
conditions. Alteration of the lower Green and Duwamish rivers associated with amricultural
development and urbanization has eliminated much of the important juvenile rearing habitat.

3.4 IWS OUTFALL MARINE HABITAT

The IWS outfall is located in Puget Sound 1,800 fl offshore and in 170 fi of water. This areacan be

considered potential EFH (as a rmD-ation comdor) for returning adult chinook salmon; chinook do
not concentrate at the surface as do other Pacific salmon, but aremost abundant at depths of 90 to
210 ff and often associated vdth bottom topoD'aphy (Taylor 1969; Armle 1970). Adult coho and
pink salmon .typically associate v_dthshallower marine habitat (less than 120 ll) for foraging and
mivation (PFMC 1999); therefore, the IWS outfall is not considered EFH for the adult life stage of
these species.

Juvenile chinook, coho. and pink salmon are be;ieved to associate with nearshore habitat that is

shallower than the IWS ouffall depth. During their first several months at sea, juvenile chinook
salmon smaller than 130 mm arepredominantly found at depths less than l 10 fl (Fisher and Pearcy
1995). Pink salmon, at least for the first few weeks at sea, spend much of their time in shallow
water of only a few centimeters deep (LeBrasseur and Parker 1964; Healey 1967; Bailey et at. 1975;

Simenstad et al. 1982). Coho salmon smolts occur in intertidal and pelage habitats, with deep,
manne-influenced habitat often preferred (Pearce et al. 1982; Dawley et at. 1986; MacDonald et al.
1987); in marine environments, they are generally found in the uppermost 35 ft of the water column.
Thus, the IWS outfall is not considered EFH for the juvenile life stage of coho, chinook, or pink
salmon.

I_ The Port has secured easements necessaD" for enlarging this ditch.
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4. PROPOSED ACTION

The STIA MPU improvements are located _th/n the cities of SeaTac and Des Moines, in ICing
Count'. Washington. An additional project element, the construction of associated off-site wetland
mitigation, is located southeast ofSTIA m the Cir' of Auburn (see Figure 1-1). At this time. the
FAA is consulting over actions relating to implementation of certain STIA MPU improvements, and
approval of certain as yet unapproved passenger facilir.' charges(PFC) for collection and use
authorizations related to implementation of MPU improvements. The USACE proposed action
relates to those MPU projects that result in the placement of fill in wetlands, as regulated by Section
404 of the Clean Water Act. The USACE's action also includes the temporary, indirect, and

cumulative impacts to wetlands and the environment which the USACE is mandated to consider.
The BA addresses impacts to wetlands and streams in Section 7.3, specifically:

The impacts of MPU projects that place fill in streams on listed species are considered in Section
• 7.3.1.1 and Section 7.3.1.2 of the BA. The impacts relate primarily to the relocation of a
portionofMillerCreek.

The impacts of MPU projects that directly affect wetlands on listed species are addressed in Section
7.3.1.3 and Section 7.3.1.4 of the BA. These potential impacts include filling of wetlands

• for construction projects, and the grading or excavation of wetlands to implement mitigation
projects. (See Fimn'e 4.1-3 of the Natural Resource Mitigation Plan and Figure 7-5 of the
BA. reprinted in Appendix B of this document for specific locations where wetland fill will
occurinthe project area.)

Potential indirect impacts to wetlands that could affect listed species are part of the USACE 404
permit action. These indirect impacts arc ad&esscd in Section 7.3.1.5 of the BA.

Finally, USACE will consider the potential impacts of MPU projects on local streams and listed
species. The effect of projects on baseflows, high flows, and water quality are addressed in Sections
7.1 and Section 7.2 of the BA.

4.1 MASTER PLAN UPDATE ACTIONS

A detailed description of the MPU improvement actions, constructionschedule, stormwater
management facilities, the Auburn mitigation site, and the Miller Creek relocation can be found in
the BA (FAA 2000) and is incorporated here by this reference. Additional information about Des

Moines and Miller Creek habitat enhancement is presented in this section because of potential
effects on coho salmon EFH that were not evaluated in the BA, which was limited to chinook
critical habitat.

Four Miller Creek instream enhancement projects are proposed in areas that provide or effect coho
salmon EFH (see Fimn-e 4.1-3 of the Natural Resource Mitigation Plan rcpnnted in Appendix B of
this document). Instrearn Enhancement Project #1 is located immediately downstream of the
proposed Miller Creek relocation semnent, above an area identified as an impassable falls. Project
elements consist of the installation of large woody debris, riparian vegetation restoration, the
removal of bank riprap and concrete structures, and the removal of several footbridges. Although
this project area is probably not accessed by coho salmon, effects on water quality from
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construction of this project could indirectly adversely effect coho EFH downsu'eam. Project
construction and habitat features are discussed in detail in the BA (FAA 2000) and the Dra_
Natural Resource Mitigation Plan for Seattle-Tacoma International Airport Master Plan _'pdatc

Improvements (Parametrix 1999a); only water quali .tyeffects from construction are evaluated in this
EFH Assessment. The three remaining in_eam enhancement projects are briefly described here

because the" are accessible to eoho salmon, and therefore considered coho EFH.

The Miller Creek Enhancements Project #2, just downstream of the impassable falls, consists of the
installation of large woody debris, riparian vegetation restoration, the removal of bank riprap and
concrete structures,and the removal of a footbridge. Additional elements include bank stabilization
with fiber (coir) logs and lifts, restoration of a gravel bar, and a stream channel restoration that
consists of the removal of two weirs and installation of new .made controls in the channel. Removal
of the weirs is necessary to improve fish passage (Schneider 2000 personal communication).
Channel restoration will require the temporary diversion of 120 feet of Miller Creek to prevent
sedimentation impacts during commaetion. The channel would be diverted throum'apipes around a
temporary dam (consis_g of sandbags or water-filled pillows wrapped in plastic]. Diversion
would occur during summer low-flow conditions (typically, July through September). The creek
channel would be temporarily dewatered to avoid turbidity, and sedimentation effects in the channel
and downstream. The diversion would occur only while the weirs were being removed and would
be super_ssed by a biolo_st. The portion of work requiring diversion is expected to occur in one
work day or less. If possible, both weirs would be moved on the same day; however, if more than
one day is required, work would be completed safl_icientlyat the end of each workday to direct the
stream back into the natural channel. Fish would be removed by seining in the affected reach prior
to dewatering, and relocated to an ¢naffeeted area. Turbidity and sedimentation controls are further
described in Chapter 5, Water Resource Impacts and Mitigation.

Miller Creek Instream Enhancement Project #3. downstream of South 160th Street. consists of the
installation of large woody debris, riparian vegetation restoration, and the removal of bank rock and
tire structures. Additional elements include bank stabilization with fiber (coir) logs and lifts, and
construction of a new m'avelbar.

Miller Creek Instream Enhancement Project _4, upstream of 8th Avenue South, consists of the
installation of large woody debris, riparian vegetation restoration, the removal of bank nprap and
concrete structures, and the removal of a footbridge and private driveway/bridge. Additional
elements include bank stabilization v_sthfiber (coir) logs and lifts, and construction of a new gravel
bar.

4.2 EFFECTS OFTHE ACTION ON EFH

Following guidance described in the PSFMP Amendment 14, actions were evaluated to determine

whether they would have no effect on EFH, or may adversely effect EFI-I. An adverse effect is any
impact which reduces the quality or quantity, of EFH. Adverse effects may include direct (e.g.,
contamination or physical disruption), indirect {e.g., loss of prey or reduction of species' fecundity),
site-specific or habitat-wide impacts, including individual, cumulative, or syner_stic consequences

_;_. of actions." 50 CFR 600.810(ak Cumulative and syner_stic effects analysis includes the effects of
" all reasonably foreseeable future actions, including future federal actions, which are identified in
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this analysis to include the STIA MPU improvements over which the FAA has had discretionary
involvement or control since May 24, 1999, discussed here and in the BA (FA.A 2000_.

STIA _v_U improvements t'ere evaluated for areas of the airport project where project consu'ucuon

and operations may cause direct, redirect, site-specific, or habitat-wide impacts, including
individual, cumulative, or svnermmc effects (i.e.. the aquatic habitat of Miller. Des Moines. and
W'alkcr=r_ks downstreamoltheairport,thea_oeiatede_amrie_,arldtheIWS PugetSound

outfall).TheAuburnWetlandMitigationSiteandvicinitywhereeffectscouldreasonablyoccurare
also included in the action area.

Project areas that could affect EFH include:

• Construction sites upstream of EFH at STIA where construction and operation could result in
transportof sediments, nutrients, and other chemicals to downsgeam waters (Miller, Des
Moines, and Walker cr_ks).

• Construction sites _ithin or along Miller, Walker, and Des Moines creek channels where
constructionactivitiescoulddirectlyadverselyaffect_ throughahcrationsofphysical
habitatand/orwaterqualityconditionsduringtemporm'yorpermanentchannelrelocation,
installationofhabitatfeatures,orremovalofdegradedhabitatfe_nn'es.FreshwaterEFH exists
forcohosalmondownsuv.amofrecos,nizedfishbarriersinthemiddlereachesofMillerandDes
Moinescreeks.

• TheMiller,Walker,andDesMoinescreekschannelsdownstreamofSTIA construction
wherechangesinrunofforwaterquality,conditionsfromtheactioncouldindirectlyadversely
affect habitat conditions in the creeks. The esmazies and adjacent nearshore habitat of Miller
and Des Momes creeks are included as EFI=Ifor chinook and coho salmon. Changes in creek

hydrologyand/orwater quality conditionscouldaffect thesehabitats.

• TheGreenRiver,wherechangesinrunoffrmesorware-fromGilliarnCreekcouldaffectcoho
orchinookEFH. ThisincludesthepipedsectionsofGilliamCreekthatcohoandchinookmay
temporarilyenterduringperiodswhentheGreen/DuwamishRiverexperienceshighwaterdue
tosimultaneousfloodingandhightides.

• TheexistingI_'SouffalllocatedinPugetSoundnearDesMoinesCreek.Thisstructureis
includedintheactionareabecauseincreasingtheareaservedbytheIWS atSTIA willresultin
increaseddischargeoftreatedstormwaterrunoffattheoutfall,whichcouldaffectmarineEH-I.
Theoutfallislocatedinabout170ftofwater,about1,700floffshore.

• Constructionofoff-sitemitigationinAuburn,whichwouldoccurupto200flwestofthe
GreenRiver.Duringconstruction,changesinrunoffandwaterqualitycouldaffectGreenRiver
EFH throughconstructiondewateringandconveyanceofrunoffthroughexistingfarmand
roadsideditchestotheGreenRiver.

ProposedSTIA constructionandoperationsactivitieswereanalyzedwithconsiderationofexisRng
EFH conditions to identify potential project impacts. The analysis identified the types of short-term
and long-term impacts that rmght affect freshwater, estuarme, and marine EFH previously identified
in or adjacent to the aquatic environments of Miller Creek, Des Moines Creek, and the Green River.
The analysis includes impacts to aquatic physical habitats, water quality, and water quantity (as
hydrologic or riot' conditions). Conservation and enhancement measures incorporated into the
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actions to avoid, reduce or mitigate potential impacts are also discussed here and summarized in the
next chapter.

4.3 AQUATIC HABITAT IMPACTS

ConstructioninSTIA-amawetlandswouldoccurinhabitatthatisupstreamof anydocumented
salmonEFH; therefore,potent/aleffectsarelimitedtoindirecteffects(i.e.,short-termchangesin
waterqualitythatcouldoccurfrom increasedturbidityand suspendedsediment)transmined
downstreamintoEFH. BMPs specifiedintheBA toavoid,reduce,or controlturbidityand
suspendedsedimentwillpreventpotentialadverseeffectsof constructionand operationson
dov_ salmonEFH.

TheproposedrelocationofMillerCreekwouldoccurinanareaupsuv,am ofa long-standingnann'al
migrationbarriertocohosalmon;therefore,itisunlikelythatanydirectimpactstocohosalmon
couldoccurduringconsmmionoroperationsofMPU improvements.Howe'er,cohoEFH was
identifiedby NMFS aspossiblyoccurringupstreamof themigrationbarrier,so thechannel
relocationcoulddirectlyadverselyaffectcoho EFH duringconsmactionby theremovaland
replacement of physical habitat features and associated aquatic prey. Because high-quality habitat
will be constructed in the new channel, physical habitat conditions (e.g., bank slope, channel
substrate, channel morphology, instream structures, and riparian vegetation) till be re'early
improvedfromcurrentconditions.The short-t=,,,lossof low-quality(i.e.,low abundancesand
divers-ity) aquatic and terrestrial prey constitutes an adverse affect on coho salmon EFH by
increasing competition for food in adjacent undisturbed habitat, if these fish were present above the
natural barrier. However. these adverse effects will be short-tin., and the reconstructed habitat

wouldprovidegreatlyimprovedriparianand aquatichabitatconditionsforhigh-qualityprey
productionwithinmonthsofthereco_on. Theoveralllong-termresultoftheseactionswill
bea"noeffect",and,infact,willbebeneficialtothespecies.

Additionalshort-termimpactstocreekwaterand substratecouldalsooccurthroughincreased
turbidityand suspendedsedimentfromsoildisturbanceduringconstruction.By incorporating
constructionBMPs, whichincludethecontrolledintroductionofwaterintothenet"creekchannel

and"firstflush"removalandinfiltration,themostsimificantsourceofturbidityandsuspended
sedimentwillbe minimized.Giventhedistancebetweentheconsu'uctionsiteand downstream

documentedcohoEFH, therewillbe no adverseeffectsof increasedturbidityand suspended
sedimentinthewatercolumnorsubsu-atebelowthefalls,wherecohosalmonandaccessiblecoho
EFH arefound.

Constructionactivityforhabitatenhancementisplannedatvariouslocationswithinthemiddleand
lowerreachesofMiller.Walker,andDes Moinescreeks.Habitatenhancementwithlargewoody
debrisandm-avelbars,bankstabilizationwithgeotextile,autoandfootbridgeremoval,rockweir
removal,culvertremoval,andriprap:rock/debnsremovalatnumerouslocationswouldinvolvein-
waterworkthatcoulddirectlyadverselyaffectwaterqualityandcreekhabitatconditionswhere

EFH occursfortheshort-t_m_.Short-termdirecteffectscouldresultfromincreasedturbidityand
suspendedsedimentduringconstruction,lossof(poor-quality)habitatfeatures,reductioninaquatic
insects(i.e.,salmonpreyspecies),andlossof(poor-quality)riparianvegetation.Long-term,there
willbeno effectoncohoEFI-I,and,infacttheactionwilllikelybenefitthespecies.Thiswillbe
achievedby implementingerosioncontrolandbankstabilization,habitatenhancementwithlarge
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woody debris,substrate enhancement with m-avelbars.bank restoration follo_-ing riprap,rock,debris
removal, channel enhancement following auto and footbridge removal, and fish passage
improvemem following weir and cuh,ert removal. In addition, restoration and enhancement of
nparian buffers, including plantm_ of native vegetation, would improve the production of bott,.
aquatic and terrestrial insects (i.e., salmon prey,species).

By incorporating construction BMPs, which include silt fencing and a temporary,diversion (for weir
removal), the most sim_ificant sources of und)idity,and suspended sediment bill be minimiTed. In
addition, a variety.'of m-basra conservation and enhancement and out-of-basin mitigation measures
are planned. These potential habitat impacts and associated conservation and enhancement
measures are discussed m the BA (FAA 2000) and the Draft Natural Resource Mitigation Plan for
Seatde-Tacoma International Airport Master Plan Update Improvements ('Parametrix 1999a). No

long-termadverseeffectsare anticipatedon estuarmeor marineEFH from any upstream
constructionactivities.

4.4 WATER QUALITY IMPACTS

Waterquality in Miller and Des Momes creeks could potentially be affected by projects described m
the MPU; these projects include construction actixdties and increases m impervious surface that
could lead to additional sediment and contaminants in stormwaterrunoff. Potential impacts to water
qualityfromconstructionactivitieswerediscussedintheAquaticHabitatsection.STIA operations
couldfurtherimpactwaterqualityineachcreekbecauseof:(I)conventionalpollutantsassociated
withstormwaterfromtransportation-relateddevelopment,(2)groundandaircraRde-icingactivities,
and (3)dischargeof effluentfromtheIWS .system.Impactson chinooksalmonEFH from
constructionandoperationandproposedmitigationmeasuresaredescribedindetailintheBA
(FAA 2000);however,theBA didnotincludean evaluationofwaterquality,impactsabovethe
estuariesofMiUerandDesMomes creekswherecohosalmonEFH ispresent.To completetheBA
analysisforcohoEFH,anevaluationofwaterqualityimpactsoncohosalmonEFH (whichextends
upstreamofchinookEFH) isprovidedhere.

A varietyofanalysistechniquesandweiglat-of-evidenceevaluationsarenecessarytodetermineif
an3,potentialwaterqualityimpactson EFH speciesmay be attributabletoairportoperationsafter
implementationof theMPU projects.Thisapproachisneededbecauseitisimpossibleto
continuouslymeasureorpredictallconcentrationsinwaterwhereEFH speciescouldbeexposedor
toobservealltheirresponsestotheseconcentrations.Thisapproachisbasedon thebestavailable
scientifictechniquesusedby regulatory,agencies,suchas theU.S. EnvironmentalProtection
Agency (EPA),to establishcriteriaprotectiveof aquaticresources.Water qualitycriteria
themselveswerenotusedm thisevaluationbecausetheyweredevelopedtoprotect95percentofall
aquaticspecies,andmay notbespecifically'protectiveofEFH species(Stephanctal.1985).

4.4.1 StormwaterOualitvand Effects

Chemicalconcentrationsm stormwatcrandtheirassociatedtoxici_'thresholdsforcohosalmon
weredevelopedusingthesarncapproachesoutlinedintheBA (FAA 2000).impactsofchemicals
in stormwateron coho salmon were then determinedby comparingmodeled exposure
concentrationstotheidentifiedtoxicity,thresholds.
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4.4.1.1 Ground De-Icing. Sanding, and Aircraft De-Icing

Impacts from mound de-icing, sanding, and aJr_'aflde-icing were evaluated m the BA (FA.A,2000)
for chinook salmon m the estuaries. The conclusions presented in that evaluation that these
activities would not adversely affect listed ralrnomds or their critical esma.nne habitat apply equally
here to pink and coho salmon EFH. Based on the toxicity threshold values presented m Table 4-I.
concentrations of aircraft de-icing compounds in Miller and Des Moines creeks are not expected to
adversely affectEFH salmon and their habitat.

4.4.1.2 Conventional Pollutants--Copper and Zinc--in Miller Creek. Des Moines Creek.
and IWS Effluent

Using methods described in the BA (FAA 2000), copper, zinc, and both propylene and ethylene
glycol concentrations were mathematically modeled at the upper limit of current coho presence in
Miller (the "falls") and Des Moines (the "'ravine") creeks and the IWS ouffall. (See Appendix F of
the BA ['FAA 2000] for a complete description of the modeling approach.) These locations also
represent the likeliest highest concentration of these substances related to discharges from STIA
duringconstructionand operatiom. The mathematical model used the hydrolo_c flow data from
Miller and Des Moines creeks over the last 49 yeats and water quality,datato produce a cumulative
distribution of predicted copper and zinc concenwations that would occur during a 49-year period
(Table 4-1).

Similarly, the maximum potential flow of IWS effluent to marine outfall was used to predict the
concentration of copper and zinc in effluent discharged to the Puget Sound (Table 4-2). In contrast
to Miller and Des Moines creeks, it was possible to calculate concentrations for copper and zinc
near the IWS outfall where EFH may occur because of the likelihood that Puget Sound background
concentrations are si_,nificantly lower than the concenlrations of the effluent. Effluent
concentrations were predicted at 0.5 m and 10.8 m from the discharge point at the terminal 5-inch
port at the end of the diffuser. These distances were chosen based on a plume velocity of 1.0 rn/s
(the maintenance swimming speed for an average sized adult chinook salmon [Groot et al. 1995])
and the acute mixing zone boundary. For both adult and juvenile coho, potential exposure
concentrations would be lower than those predicted for adult chinook because plume velocities
would "push" coho farther from the outfall (i.e., coho salmon's smaller size and relatively slower
swimming speeds would keep them fartherfrom the plume) in the extremely unlikely event they are
present at the depth of the outfall.
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Table 4-I. Predicted amount of time in 49 years that copper, zinc. propylene glycol, and ethylene glycol will be
at or greater than specificconcentrationsat the "Falls" and "Ravine'. respectively,of .Miller and Des
Moines cree_.

Ezceedance Ezceedanee Miller Creek Des Moines Creek
(Percent) t ODays): at the "Falls" at the "Ravine"

cop_
0.01% 2 days 0.0424 0.085-

0.1% 18 days 0.0310 0.0"750

1% 179 days 0.0255 0.0589

_inc

0.01% 2 days 02M8 0.2350

0.1% 18 days 0.1830 0.1955

1% 179 days 0.1572 0.1487

Propylene Glycol

0.01% 2 days 1.9670 34.7460

0.1% 18 days 1.2830 37.3700

I% 179 days 0.8045 12.4.4.00

Ethylene Glycol

0.01% 2 days 1.4469 15.7400

0.1% 18 days 0.9368 11.9600

1% 179 days 0.5872 5.2360

l Percentoftramin49yearscopperorzincexceedsreportedconcentrations.
: Number ofdayscopper,zinc,orglycolconcentrationsexceedsreportedconcentrationsdunng49 years,notallof

whichwouldbeconuguousovertimnineperiod.

Table 4-2. Predicted concentrations of copper and zinc in the vicinity, of the DA'S out/all.

Distance from Diffuser

Location in the Action Area Port Copper. mg/L Zinc. mg/L

0.5 meters 0.030 O.103
IWS Ouffall

10.8 nmtt_ 0.002 0.007

These predicted copper and zinc concentrations were then compared with the acute toxicity
thresholds for coho salmon (Table 4-3). Toxicity values for the various Aircraft De-Icing and Anti-
icing Fluids (ADAF) containing either propylene or ethylene glycols are based on the same
surrogate species reported Section 7.1.3.2 of the BA. Data for both copper and zinc were available
for coho salmon from these sources.
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Table 4-3. Copper toxic/lyvalues for cohosalmon.

LCS0 Toxici_' Value'

Species Copper. mg/L Zinc. mgfL

Coho salmon 0.07025 1.628

Source: USEPA {1985, 1987)

' LC50 mXlClWvalues are based on 96 hours of conunuous exposure measured m freshwater. It ts unlikely salmon
would mnam the viclm_ of the IW$ om_dl for 96 consecuuve hours.

None of these predicu_l concenu-ationsat the IW$ ouffall or the "falls" and "ravine': respectively,
of Miller and Des Momes creeks for these exposure periods (distributed over 49 years) should
adversely effect on water quality that could present a risk to salmon. Therefore, the discharge of
stormwater from STIA will not adversely affect the water quality in creeks, estuaries, or marine
resulting in no adverse effect on coho, chinook, orpink salmon EFH.

This conclusion is based on these observations:

• Zincconcenu'ationsm eachofthethreeexposurelocations(the"fails"ofMillerCreek,the
"ravine"ofDesMomes creeks,andtheIWS outfall)arealwaysbelowtheadverseaffects
levelforcohosalmon.Concentrationsforexposuredurationsrelevanttothetoxicitytests
usedtodevelopthesetoxicityvalues(96hoursor more)aresignificantlybelowthese
values.Similarly,zincconcenu'adonsI0 metersormorefromtheoutfalldiffuserarealso
simuificantlybelowthezinctoxicityvaluesforcohosalmon.

• Copper concentrations in both Miller and Des Momes creeks will have limited
bioavailabilityduetotheveryhighlevelsofdissolvedorganiccarbonpresentinbothcr_ks,
as wellas stormwaterdischargedfi'omPortoperations(Table4.4).Theselevelsarc
elevatedrelativetothemediantotalorganiccarbon(TOC) anddissolvedorganiccarbon
(DOC) concentrationsoftheambientwatersofBritishColumbia_:,whicharegenerallyless
than5.0m_1. (Fast1999).Emergingresearchhasindicatedthatdissolvedorganiccarbon
concentrationscompetitivelybindcopper,reducingoreliminatingcopperbindingwithfish
_lls(Hollisetal.1997:Meyeretal1999;PlayleandDixon1993).Forexample,Holliset
al.(1997)demonstratedthat5 m_'I.DOC keptcopperfrombindingtogillsofrainbowO'out
in9-dayexposuresto0.5_M (31.8ug/L)copperm softwater,eliminatingany acute
toxicityoverthistimeperiod.WithDOC concentrationsinMillerandDes Momes creeks
ran_ng from 3.08to 12.1m_Z, increasesin copperconcentrationresultingfrom
stormwaterdischargeswillnotbe acutelytoxicto cohosalmon,and willthereforenot
adverselyaffectthequality,ofcohoEFH ineitherstream.

I'_ThesedataareprovidedtoestablishthegenerallevelsofDOC _'picallypresentm PacificNorthweststreams.The

generalsoil.parentrock.ram.faiLandstre.arnflowcharactensucsofBnush Columbiasu_.amsaresufficientlysimilarIo
WashingtonStatefortheselevelstoberelevanttoWashingtonStatesu'eams.
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Table_k.4. Total and dissotvedorganicconcenu'minnsin difi'ermtiocslinm in Miller and Des Moines creeks

SampleLocation i Sample Date I

1

TOC DOC

(rn_/L_ Imgfl..)
Des MomesCreekW'eu. Justabove S. 200daStreet I 04,14,00 ! "7.55 .'.22
Des MomesCreek.East Branch I 01 14:99 I 3.91 3.05

Des Momes Creek.West Branch I 01,q4:99 I 7.70 -.36

LakeReba I 01/14'99 I 6.64 6.18

MareAtrfieidOuffall 01/14.'99 ! 6.25 5.4o

MillerCreek 04/14100 I 14.10 12.I0

I

MillerCreek.UpstreamofPortDischarges 04,:14/00[ 12.50 I0.90

NorthwestPondsInlet 04114/00 i 12.60 12.I0

Northwest PondsOutlet 04/14/00 i 7.63 7.84

SDE4 04/13/00 [ 7.11 6.2"SDS3 04113100 12.00 8.85

• Chromc exposure conditions are not present in Miller or Des Momes creeks. Increases in

copper concentration in both cr_ks are directly associated with storm events, which only last an
average 18 hours in December (the month with the longest average duration storms) (Perrich

1992). Baseflow concentrations of copper were approximately 2 _tg/L dissolved copper
(Herrera Environmental Consultants 1995, 1996, 1997), a level that will not be toxic _ven the
very. high levels of DOC present m cohoEFH inMillerand Des Moines creeks.

The stormwater analysis contained m the June, 2000 BA was based on information contained in the

November 1999 Prelimina_ Comprehensive Stormwater Management Plan (SNIP)for Seattle-
Tacoma International Airport Master Plan Update Improvements ('Parametrix 1999b). After
submission of the June, 2000 BA, King County completed a technical review of the November

1999 SMP through an agreement with the Washington Department of Ecology (Ecology).
Following this technical review, an updated SNIP was submitted to King County and Ecology in
August, 2000 (Parametrix 2000d). King County subsequently completed a technical review of the
Aumast. 2000 SNIP as well. As part of the ongoing discussions between the Port of Seattle and

Ecology concerning C_rA 401 Certification, updated data were submitted to King County and

Ecology. m October 2000 in response to the technical re,dew of the Aumast, 2000 SMP. King
County. subsequently found these data to be consistent with the stormwater management standards.

The updates and revisions provided in this document are based on the King'County-reviewed
unpublished October, 2000 data and represent the best available scientific and commercial data.

4.4.1.3 Hydrologic Impacts

Water quantitty effects on salmon EFH could include hydrolo_c changes to creek flows (e.g.,
increased peak and reduced base) and wetland function. These actions could affect instream habitat
quality for coho EFH and estuarine habitat quality, for coho and chinook EFH at the creek mouths.
Detailed descriptions of impacts from base and peak flow alteration, stormwater flows, and wetland

fill, and associated mitigation for any identified impacts, are provided in the BA (FA.A 2000) and
are summarized m the Stormwater supplement to the BA CParametrix 2000d). Discharge velocities
within the IWS marine outfall plume may exclude salmon from using a portion of the marine water
column for swimming and foraging, but marine water column habitat has not been demonstrated to
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be a limiting habitat m Puget Sound. Therefore. the limited use of water column habitat around the
IWS outfall will have no adverse effect on salmon EFH.
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5. CONSERVATION AND ENHANCEMENT MEASURES

A variety of conservation measures and mitigation actions have been incorporated into the proposed
constructionandoperationalphasesoftheprojecttoprotect,enhance,andrestorecohostreamand
nparianhabitatsm therespectivewatersheds.Theseacnonswillalsoensureprotectionofestuanne
andmarineshorelineEFH locatednearthemouthsofMillerandDesMomes creeks.

This section summarizes actions incorporated into the MPU improvement projects to mitigate
adverse impacts to wetlands, streams, floodplains, and drainage channels. Mitigation actis-ities
address three categories of impacts: (1) habitat modification and enhancement. (2) water quality,
and (3) changes in hydrology (water quantity) as a result of new impervious surface. These
mitigation actions are summa_ed below and described in detail m the BA Chapter 7 and in the
Draft Natural Resource Mttigatmn Plan (Parametrix 1999a). Conservation measures also include
BMPs designed to protect aquatic resources during the project construction. These measures will be
incorporatedto avoid habitatdegradation, including potential downstream effects on estuarine EFH
that could be used by chinook, pink, and coho salmon.

5.1 HABITAT MODIFICATION AND ENHANCEMENT

Conservation measures to protect and enhance EFH, including fish, riparian, and wetland habitat
(Tables 8-3, 8-4, and 8-5 of the BA) are described in Section 7.3 of the BA (FAA 2000). These
actions would compensate for project-related impacts to habitat functions and enhance existing
habitat through a variety,of actions focused on Miller and Des Momes creeks. Additional habitat
modification for coho EFH will include instream improvements on Miller Creek from the
installation of large woody debris along the channel, the consm_ction of habitat features in the
relocated creek segment (e.g., notched log sills with pools), and the removal of rock weirs that may
have obstructed fish passage.

5.1.1 Water Oualitv Mitigation

Water quality,conservation and mitigation activities include pollutant source control, water quality
treatment (including the IWS), and off-site enhancements of wetland and stream water quality
functions. These actions are listed m Table 8-I of the BA and Section 7.1.4 of the BA. As

described in Section 7.1A.4 of the BA (FAA 2000), stormwater treatment is designed to serve 189
percent of the new impervious surface associated _4th the project. At this level of treatment, the
potential inefficiencies of BIVIPsare compensated for and no sit_rdficantwater quality degradation
would occur (Appendix C).

Short-term water quality degradation, through turbidity and suspended sediment, could adversely
affect the portions of the Miller Creek Enhancements Projects requiring earthwork in or near the
active channel (i.e., creek relocation, removal of weirs, placement of log structures in the banks,
placement of large woody debris). Flow diversion around construction areas (i.e., at the Miller
Creek relocation site and at the rock weirs to be removed) will be used to prevent increases in
turbidity, and suspended sediment in the construction areas and downstream. Diversion methods
were described in detail m the BA (FAA 2000).
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In all consu'uction areas along the wetted channel, silt curtains will be used to limit the adverse
effects of construction-relamd turbidiD' and prevent suspended sediment from being transported into
the stream channel and dowms'tream. In small areasoflocaliT_edbank construction _e.g.. where large

woody debns or log sills rill be anchored), silt curtains would be placed along the waterline.
possil_ly extending into the water, to completely isolate the work area from any flowing portion of
Miller Creek. The silt curtain would be constructed by attaching an impermeable fabric to a vcire

backing, supported by stakes driven into the substrate. The bottom of the silt curtain would include
enough material to place fiat on the _e.ambed, weighted with sandbags to form a rough seal.

The work area within the silt ctmains would be dewatered to allow more effective earthwork.

Because a perfect seal against the s'ubstratewill not likely be possible, a pump vdll be operated to
remove water leaking into the enclosure and to maintain a negative m-adienL Any water pumped
from the enclosure will be dispersed over upland areas for biofilwation and infiltration. The pump
intake will be screened to prevent amphibians (e.g., frogs, salamanders) fi'om being dra_n into the
pump.

5.2 HYDROLOGIC IMPACTS AND MITIGATION

This section pm_ides the most current information on the hydrolo_c impacts and mitigation of
MPU Improvements on salmon EFH. King County.complemd a technical review of the November
1999 SMP throumhan agreement with the Washington Department of Ecology. (Ecology), and an
updated SMP yeas submitted to King County and Ecology in Aumm 2000 (Paramewix 2000c).
King County has subsequently completed a technical review of the Au.m_'t2000 SMP. As part of
the ongoing Port and Ecology discussions regarding the Ecology 401 Certification, updated data
were submitted to King County and Ecology in October 2000 and subsequently found by the
County to be consistent with the stormwater management standards described below. The revised
accepted stormwater data will t.e published in a revised SMP prior to the new Public No:ice for the
404 permit. The updates provided in this section are based on the King County-reviewed
unpublished October 2000 data.

The listed species evaluated here could be impacted from increasing the impervious area. These
actions could increase peak flows and reduce base flows m Miller and Des Moines Creeks. and thus
effect habitat quality,at the mouths of these creeks. The addition of new impervious area associated
with the MPU improvements affecting the hydrology of Miller and Des Moines Basins are
discussed in the following sections, along with associated mitigation measures that compensate for
these actions.

5.2.1 Flow Impacts

The activities associated with implementing the MPU impmvernents will include adding new
impervious surfaces (new runways, taxiways, parking, and roadways) This action, if unmitigated.
could change the hydrolo_c flow re,me of Miller and Des Moines Creeks, including increased
peak-flow mamlitude and frequency, and increased peak-flow duration. The potential effects of
high-flow impacts in the stream are increased erosion and sedimentation, habitat damage from
scouring flows, and impaired habitat use during hi_-flow period.
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Pot_tial impacts in critical habitat m the estuaries of Miller and Des Moines Creeks include
increased sedimentation in these estuaries caused by high-flow erosion in the upper watershed and
potentialchangesintheestuannehydrology.'.However.withflowmitigation,itisunlikelythatthe
criucalhabitatatthemouthsofthesecreekscouldbeaffectedby'hydrolomcchangeswhen flowsm
thecreeksrelativetotheinfluenceoftidesareconsidered.Proposedpeak-flowmitigationreduces
peakflowsfromexistinglevelsinbothcreeks,whichwillreducebankandchannelerosionaswell
assedimentationinestuaries.Additionaldetailon hydrology,and stormwatermanagementare
provided in the Preliminary Comprehensive Stormwater Management Plan .for Seattle-Tacoma
lnternattonal Airport Master Plan Update Improvements (Pa_uetrix 2000c), which addresses
mitigation of flow impacts on the drainage basins. The plan includes modeling conducted to
estimate the impacts of the project on the Miller and Des Moines Creek systems. The Hydrolo_c
Simulation Program - FORTRAN fHSPF) model was used for this purpose. Details of the model
applicationarediscussl_lintheSNIP (Pararnetrix2000c).This sectiondiscussestheresultsof
HSPF modelingandflowmitigationdesign.

52.1.1 ImperviousAre**

IntheMillerCreekBasin,MPU improvementprojectswillresultinanetincreaseof98.3acres16of
imper_5oussurfacearea(Table5-I),increasingtheoverallimperviousareainthebasinby aboutI
percentabovetheexistingbaselinecondition(about25percentofimpervioussurface---seeTable.i-
lintheNovember2000SMP). IntheWalkerCreekBasin,MPU improvementswillresultinanet
increaseof2.7acres.IntheDes MoinesCreekBasin,MPU improvementswillresultina net

increaseof137.2acresofimpervioussurface,increasingtheoverallimper_dousareainthebasinby
about4 percentabovetheexistingbasecondition(approximately35 percentimpervioussurface---
seeTable4-IintheNovember2000SNIP).

The new impervioussurfacescouldincreasestormwaterrunoffrates(FAA 1996)andvolumes.
Unlessmitigated,changesinrunoffwouldbe expectedtoincreasefloodinganderosion,m,dwould
demadeinstreamhabitatand waterqualityinDes Moinesand MillerCreeksdownstreamof
stormwaterinputsfromtheimprovedareas.Chinooksalmoncriticalhabitatintheestuariesof

MillerandDesMoinesCreekswillnotbedirectlyalteredby nmofffromnew impervioussurfaces
intheMPU. Inaddition,existinghydrolo_cimpactsfromexistingimpervioussurfaceswillbe
mitigated.

Stormwater Peak Flow Mitigation

As part of the MPU improvement, the Port _dll construct stormwater conveyance, detention, and

water quality treatment facilities to manage runoff from both newly developed project areas and
existing,airport areas, as described below. Additional detail on the proposed stormwater controls is
provided in the Prelimina_ Comprehensive Stormwater Management Plan for Seattle-Tacoma
htternational Atrport Master Plan Update Improvements ('Parametrix 2000c). This plan was

16

The net change m _'ious area mcludes a reducuon of 51.8 acres of nnpcrvmus surfaces (streets. driveways, and
roof_ops_that will result when erastmg houses and streets are removed m the acquisition area. Demoliuon m these areas
_songoing and is expected to be completed by 2002.
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Table 5-I. Summa_ of I_Uler. Walker. and Des Moines Creek drainage areas at STIA and change in
impervious area between 1994 baseline and 2006 future conditions (sorer).

19¢4 Baseline 2006 Future Condition lncrei;c in
Impervious

Penious Imner'viousl Total Pen'ious Impers_ous I Total Area
f

Miller Creek
SDN] 6.2 9.9 16.1 3.5 12." 16,I 2.$

SDN ILWR 5.0 04 5.4 4.6 0.6 54 0.2

SDN IOFF 25.8 10.5 36.3 28.3 8.0 36.3 -2.5

SDN2X 72 0.3 7.5 5.3 22 7.5 1.9

SDN3 33.4 14.5 47.9 23.6 24.3 .:%9 9.$
SDN3A 28.6 1.9 30.5 "2..2 82 304 6.3

SDN3X _.4 0.0 _.4 _.4 0.0 _ 4 0.0

SDN4 27.7 2.6 30.3 18,0 I"3 30.3 9."
SDN4X 14.1 1.1 15.2 11.0 42 152 3.1

_9
SDW1A 51.9 0.9 ._.8 37.4 15.4 52.8 14.5
SDW1B 92.5 4.4 96.9 69.9 27.0 96.9 22.6

NEPL 41.4 0.9 42.3 !0.0 32.3 42.3 314
CARGO 7.0 1.1 8.1 0.0 8.1 8.1 7.0

Otherb-I'IA: 246.6 15.I 261.7 247.8 13.9 261." -1.2

WalkerCreek

SDW2 41.3 3.3 44.6 35, I 9.5 44.6 6.2
MC8 22.2 6.6 28.l_ 22.2 6.6 2g._ 0.0

MC9 76. ! "".5 98.6 76. l 22%5 98.6 0.0

Des Moines Creek
SDE4 50.7 115.5 166.2 40.1 126.1 166.2 10.6

SDSI 0.9 16.8 17.7 1.4 16.3 17.7 41.5

SDS2 7.7 1.5 9.2 8.1 1.0 9.I -0.5
SDS3 165.5 178.0 343.5 i44.3 199.2 343.5 212

SDS3A 62.7 7.1 69.8 34.6 35. ! 69.8 28.0
SDS4 45.4 19.2 64.6 32.1 32.5 64.6 13.3

SDS5 32.1 0.4 32.5 28.3 4.2 32.5 3.8
SDS6 12.5 4.3 16.7 13.5 3.2 16.7 -l.l

SDS7 83.2 g.0 91,3 55.1 36.2 91.3 28.2
SASA 25.3 8.9 34.3 0.0 34.3 34,3 25.4

OtherSTIA: 135.0 25.0 160.0 134.9 24.8 159.7 .0.2

IWS System
NCPS 6.9 28._ 35.7 4.8 30.9 35.7 2.1

NSMPS 6.6 0.0 6.6 4.7 2.0 6.6 2.0
NSPS 0.3 13.5 13.8 0.3 13.4 13.7 -0.1

Pnmar3 24.9 233.9 258.8 13.5 289. I 302.6 55.2
SASA 5I.$ 6.5 58.3 0.1 58.3 58,4 51.8

'Total ! 463.9 763,4 2227.3 I | _.4 ! 114.4 2270.8 3SI.0

Source: GIS coverage.
lrrrpervious area includes tmpervlous area. lakes, and detention ponds.

" Includes subbasms M6. MC1. MC2. MC3. MC4. MCS. MC6, MCT.
" Includes subbasms DS. D6. D11. D13.
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preparedto analyzeand describestormwazermanagementfor projectsassociated_ith the STLA
MPU n-nprovements.The stormwatermanagementfacilities will mitigate the impacts of nexx
consmmion on Miller, Walker. and Des Momes Creeks. as required by' current stormwater
regulationsandmitigation goals idenzifiedduring the emironmental re_4ewprocess.The facilities
will also mitigate stormwater impactsfrom current developmentby reducing the ma_mitudeand
durationof exis-dngpeakflows.

The overall goal of the SNIP is to provide a design basis for all MPU improvements to meet
applicable local and state stormwater regulatory, requirements for stormwater management and
mitigate potential stormwater nmoffimpacts. The King County Surface Water Desitm Manual (the
King County Manual; King County Depa_ta_ent of Natural Resources 1998) and Ecolo_"s
Stormwater Management Manual for the Puget Sound Basin (the Ecology. Manual; Ecology 1992.
1999b) provide the foundation for these requirements. Additional stormwater management
standards were identified to protect Miller, Walker, and Des Momes Creeks from increased
stormwater runoff. To achieve these goals, the following specific objectives have been identified:

• Design the MPU improvements m accordance with applicable stormwater regulations and the
conditions of approval for the MPU Final Supplemental Environmental Impact Statement
('FSEIS) (Port of Seattle 1997b) and the Governor's Certification of Compliance with
Applicable Air and Water QualityStandards (the Governor's Certification; Locke 1997);

• Meet Level 2 stormwater discharge criteria (as described in the King County Manual) for all
airport nmoff, as measured downstream of proposed detention facilities, to mitigate impacts of
stormwater peak discharge and flow duration, thereby reducing potential impacts from stream
erosion; and

• Reduce existing stormwater impacts by identifying a predevelopment target flow that uses
reduced impervious area and extensive forest (retrofitting existing stormwater impacts and
developed areas).

In addition to providing stormwater management for all new MPU improvements, the Port is
actively working vdth King County. and local jurisdictions to implement the recommendations of
the Des Moines Creek Basin Plan (Des Momes Creek Basin Committee 1997), and is supporting a
similar planning process for the Miller Creek Basin. The Port is committed to supporting the
recommendations of these studies to: (1) improve the management of stormwater runoff in Miller
and Des Moines Creeks, (2) help implement those recommendations that are found to be feasible,
and (3) explore opportunities to increase the performance of existing facilities, if the proposed
enhancement does not create a safety,hazard to air traffic.

5.2.1.2 Flow Control for New MPU Improvements and Retrofitting for Existing Airport
Areas: Level 2

To protect instrearn and esmarine habitat the Port has committed to achieving stream flows that
maintain or reduce existing peak flow magnitude and duration in Miller and Des Moines Creeks.

The Level 2 flow control standard, as defined by the King County, Manual, requires matching or
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improving post-developed flow duration to pre-developed flow-durationsV' for all flow ma_mitudes
between 50 percent of the 2-year event and the full 50-year event.

The Level 2 analysis is more protective than stonnwater control standards that have been used m the
past. Pre_qous controls allowed using an "event model", which is a hydrolo_c model that compares
predevelopment nmoffwith post-project nmoffusmg a hypothetical desima storm. Only peak flows
were evaluated for compliance with standards. The Level 2 analysis requires that a "continuous
simulation" model is used and actual precipitation runoff is modeled. Pre-development runoff is
compared with post-project flows over a range of probable flows. Level 2 flow analysis evaluates
flow protection and mitigation measures over a wide range of erosive storm flow,s, whereas Level 1
analysis and event models are only protective of certainpeak flows or flooding events. Level 2 is
more protective of sn'eam morphology, habitat (such as stream sub_mte), and hydrolo_c flow
patterns. The Level 2 flow control standard, as defined by the King County manual, requires
matching or improving post-developed flow duration to pre-developed flow durationsI_ forall flow"
magnitudes between 50 percent of the 2-year event and full 50-year event.

The pre-developed condition for the Level 2 standardwill be based on a target flow regime. The
target flow re,me used assumes that the existing watershed land cover is I0 percent impervious (or
less ff the existing impervious area is less that l 0 percent impervious), 15 percent pervious "grass,"
and 75 percent pervious "forest ''19. Basing target flow on theoretical basin development of 10
percent {Miller Creek and Des Moines Creek existing impervious areas are 25 percent and 35

percent respectively) is expected to reduce existing peak flows and be beneficial in maintaining
stable stream channels.

In the Des Moines Creek Basin, the target flow, remrne was determined in a study by the University
of Washin_on (King County CIP Desitm Team 1999). The flow regime determined for Des
Moines Creek coincides with a target flow regime that would occur with an effective watershed
impervious area of 10 percent. In studies of several Puget Sound streams, Booth and Jackson
(1997) identified an approximately 10 percent impervious area threshold above which stream
channel instability and habitat degradationoccur.

The net result of flow,retrofitting in the watersheds will be to replicate a flow remrne that would
occur at a watershed imperviousness of 10 percent, do,an_stream of STIA in Miller Creek Des
Moines Creek , b_.ore flow impacts and controls for the MPUs are considered. That is, even
thouoh the Miller Creek and Des Momes Creek watersheds have an existing impervious area of
about 25 and 35 percent, respectively, the flows in both streams would be reduced to a level

!" Flow durauon control refers m lmutmg the durauon of geomorphically stgniflcant flows (i.e., those flows which
tmuatebedloadmovement)tobaselineLpre-MPUcondmons).

:sFlowduranoncontrolreferstohrmtmgtheduranonofgeomorphologlcalIysigmficantflows(i.e..thoseflowsthat
inmatebedloadmovement)tobaseline(,pre-MPU)condmom.

)_InareaswhereextsnngnnperviousareaislessthanlOpercent,thetmperviomareaZsnotchangedandthedifference
betweenactualpercentwnpervtousandI0percentzsassumedtobe_ass.
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corresponding to approximately 10 percent impenious area in each basra :° (for the basin upstream
of the MCDF and Des Moines Creek RDF).

52.1.3 Estimated Detention Storage Requirements

Proposed stormwater detention facilities for the MPU were designed based on the drainage area
served by each facility, the detention standard, the detention storage volume required to meet the
flow control standards, and potential for waterfowl attraction. Approximately 327.4 acre-fl of new

• stormwater detention storage win be needed to mitigate the impacts of increased stormwater runoff

(Table5-2) associated with MPU projects. The locations of new facilities are shown m Figure 2 of
the Supplement to the Biological Assessment, Master Plan Update Improvements Seattle-Tacoma
International Airport (Parametrix 2000c) (see Appendix A for a reprint of this fi,ma-e).

Further refinement ofstormwater detention storage volumes will occur during the final design of the

Stormwater Management hnprovements for each MPU project. During this process the hydraulic

• design of the facilities wiI1 be reevaluated and detention volumes adjusted as appropriate to ensure
that the Port's stormwater management standards are met. Hydraulic design reports for each

proposed facility will document these detailed modeling and design analyses.

Pond and Vault Construction and Oneration

The feasibility, of proposed stormwater ponds and vaults is demonstrated by the recent construction
of similar facilities at STIA, including the NEPL Vault (1997) and the Interconnecting Tamways
Vault (1998). Only the South Aviation Support Area (SASA) detention pond will displace
wetlands, a 0.06-acre shrub wetland. All other on-site detention facilities will be constructed in

non-wetland areas. The primary, discharge from the detention facilities is predicted to be surface
discharge (not infiltration), although infiltration will continue to be evaluated to enhance base flows
orreducedetentionfacilitysize,Detentionfacilitieswillconsistof dryponds withlivestorage21

andwillnotincludewetpondswithdeadstorage

Net Result 0f Hydrologic Mitigation

The net result of flog' controls for the MPU improvements will be to reduce flows in Miller,
Walker, and Des Moines Creeks to a stable flow regime downstream of STIA discharges (Tables 5-

3 and 5-4), Level 2 facilities will retrofit existing flows to the target watershed flow reg,'he before
new development is considered. The net effect of flow, controls for Miller, Walker. and Des Moines

creeks (Figures 5-I, 5-2. and 5-3) will be to maintain flows below existing conditions or the target
watershed flog re tm'nes following Master Plan construction and flow mitigation, whichever is less.

The target flow re,me will reduce flows in the stream channels, thereby reducing erosion and
improving channel stabili_.

2_TheHSPFmodelwascalibratedwithrecordedflowdataandactualbasralandusepriortosanulationofaddingLevel
2 flog'controlretrofits.Thecalibrauonaccountsforflowsatmbutabletoeachtypeoflanduse,basedonexLstmg
condmons.Flowsforotherlanduseandhydrologiccontrolcondmons{suchaslOpercentLrnpcrvioussurfacesandthe
Level2flowcontrolretrofit}werethensu-nulamdusmgtheHSPFmodel.

21Lwe storageisthatvolumeofstormwaterstoredm adetenuonfacilitythatdramsfollowmgthestorm.Livestorage
isusedforhydrologicbenefittoreduceflowpeaksanddurauons.
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Table 5-2. Sumrnan" of required detention fsciJJr,."volumes.

Hydrologic Volume Required
V_'ate__h_ Evaluation Point (acre-ft) Type of Facill_" Comments

Miller Creek NEPL 13.9 b Vault In addinon to extstmg 4 ac-fi

CARGO 4.5 Vault

SDN2x * 14.9 Vault
SDN4x

SDN3/3x 25.6 Vault

SDN1 5.6 Vault

Pond: 14.8 /
SDN3A Vault: 7.0 PuncLA;auh

Pond: 25.5 / Pund/Vauh Infilu'auon used
SDWIA Vault: 7.4

SDW 1B 38.3 Pond Infihrauon used

Total Miller Creek 1b'7.6
.....................................

Walker Creek SDW2 7.2 Pond
...........................................

Des Momes Creek SASA DetenUou 33.4 c Pond

Facility

Intercormecl3ng 5.5 Vault
taxiway (SDS3A)

Third Runway 21.6 Vault
South (SDS7 and 6)

SDS3 88.3 Vauh

SDS4 12.9 Vault

Total Des Moines 161.7
Creek

a Types offacilines: Vault - enclosure with muluple orifice outlets on vemcal riser with overflow spillway;
Pond - open earth construcnon with netung or other means to provide wildlife deterrent.

b Volume needed to retrofit existing facility.

c Retrofit STIA area only.
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Table 5-4. Summa_" of flood peak flow frequent" results for Des MoJnes Creek subbasim
(all values are cubic feet per second).

SASA' SDS3 SDS3A
Return Period

Peak Pre-Projeet Project Pre-Project Project Pre-Prn)ect Project

1.2 Q: 37.25 13.56 6.03 2.40 1.2"2 1.52

Q: 74.50 27.13 12.06 4.79 2.45 3.05

Q_o 114.55 44.53 21.07 10.85 4.25 7.80

Q_ 137.75 56.20 26.92 16.51 5.47 12.09

Qso 156.42 66.33 31.92 22.46 6.49 !6.50

Qmo 176.31 77.81 37.52 30.39 7.62 22.26

SDS4 SDS - Point of Compliance
Return Period

Peak Pre-Projeet Project Pre-Project Project

1,2 Q: 0.86 O-a5 8.06 4.35

Q, 1.72 0.69 16.11 8.71

Qio 2.65 1.29 28.45 18.58

Q:._ 3.21 1.80 36.55 26.66

Qso 3.67 2.29 43.51 34.51

QIoo 4.17 2.92 51.33 44.30

SDS7 Des Moines Creek _: S. 200 St.Return Period

Peak Pre-Project Project Pre-Pro) ect Project

1 '2 Q: 1.47 0.64 55.72 36.29

Q: 2.94 1.28 111.45 72.58

Q_c, 5.23 2.84 184.86 117.11

Qz: 6.73 4.45 231.02 145.08

Q_. 8.03 6.25 269.81 168.55

Q,c,, 948 8.77 312.64 194.44

= Based on analysis of STIA propenles draining to SASA: non-STIA tributaryarea ts not included.
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6. EFFECTS DETER.M/NATION

The follow_ngsectionsummarizestheeffectsof theproposedMPU improvementspro.)ectson
chinook,pink.andcohosalmonEFH. The effectsoftheprojectsareevaluatedbasedon criteria
definedby MSA (NWIFSRegulations,50CTR §§600.905through600.930).N.,'MFSEssentialFish
HabitatConsultationGuide('N_'MFS1999a),and.N_S WashingtonHabitatConser','ationBranch
in: A Guide to Salmon Essential Fish Habitat Assessments (NMFS 1999b).

6.1 DIRECT EFFECTS

The analysis of effects (either "'noeffect" or "'mayadversely effect") is summarized for key project
actions according to how they may affect the quantity and/or quality of properly functioning salmon
EH-I. These actions are:

• Effects ofconstruetin_ oroieets in tmlands. This analysis considers effects of soil disturbance
and stormwater management on consmaetion sites as the primary pathway that could affect
salmon habitat. This analysis also considers the simaificanee of altering or eliminating wetland
andstreamhabitat,andthenewmitigationcreatedinboththeMiller andDesMoinesCreek
basins.Sitmificantpathwaysoftheseactionsarcdirectalterationofhabitatandconstruction
impacts(includingstormwaterrunoff).

• Effectsofconstructingt)roiectsintheGreenRiverWatershed.Theoff-sitewetlandhabitat

mitigation in Auburn and new water tower construction are the only actions in the Green River
Watershed. Construction of the new water tower will result in no change in impervious surface
or land use types. Consequently, potential pathways affecting salmon habitat are only
constructionimpacts(dewateringandstormwaterrunoff).

• Effectsofovcration.ThisanalysisconsidersoperationaleffectsofMasterPlanprojectsand
mitigationonsalmonhabitat.Theprimarypathwaysaffectinghabitatarethehabitatbenefits
derivedfrommitigation,theeffectsofstormwatcrrtmoff(qualityandquantity)onhabitatatthe
mouthsofMillerandDesMoinescreeks,andpotentialspillofhazardousmaterials.

6.2 CUMULATIVE, SYNERGISTIC, AND INDIRECT EFFECTS

ForthepurposesofthisEFH assessment,cumulativeimpactsarcimpactson theenvironmentthat
resultfromtheincrementalimpactofanactionwhen addedtootherpast.present,andreasonably
foreseeablefutureactions,regardlessof who undertakessuchactions.See,e.g..50 C.F.R.§
600.815(a)(6).Cumulativeimpactscanresultfromindividuallyminor,butcollectivelysignificant
actionstakingplaceovera periodoftime.[Note.forpurposesofEFH. futurefederalactionsare
notexcludedfromthecumulativeeffectsanalysis.Therefore,any reasonablyforeseeablefuture
actionsmustbeconsidered.]

For theSTIA MPU actionareas,cumulative,s.vner_stic,and indirectcffectscouldinclude

developmentofresidentialandcommercialpropertieson privateorairportproperty,improvement
oflocaltransportationsystems,developmentofpropertyforlocalgovernmentinfrastructure,and
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installationof the fuel hydrant svstetn=. Projects that receive federal fimding or require federal
permits are considered here. Since it is unlikely that si_mificantpro)ects v,ill be developed near
chinook salmon habitat (i.e.. the small estuaries at the mouths of Miller or Des Moines creeksk the

potenual pathways affecting chinook salmon are redirect through changes in stormwater hydrology
and waterquality m the upper portions of the watersheds.

Cumulative direct arid indirect impaet.¢ to ehJllook __}lTlon fi'e_hwaterhabitat will not occur from
other development projects m the basins because freshwater habitat for the species does not occur in
the Miller and Des Moines creek watersheds. Since future development (including potential

redevelopment of borrow or acquisition areas) will comply with existing or emerging standards
required to protect and improve the environment (stream habitat, water qualin.', stormwater
quantity) for salmon species, habitat m these creeks should improve. These standards should
protect water quality, stream hydrolo_c conditions, stream habitat conditions, riparian buffers, and
wetlands. Protection of habitat and water quality in the streams wiU eliminate simificant
downstreameffects to estuatme areas at the creek outlets.

Other potential projects m the vicinity of the off-site wetland mitigation project in Auburn could
affect chinook critical habitatin the Green River. These include a proposed trail, improvements to
277_ Street, and development of private property to commercial or residential uses (these projects
arepresumed to be associated with federal actions associated with federal funding, wetland impacts,
andros floodplain alterations and should not be considered in cumulative impacts analysis in the
BA). The trail project is proposed on county,property in the riparian buffer of the Green River.
Development of the trail project could reduce the restoration potential of the riparian area: in
particular,the trail could restrict the ability era restored riparianbuffer to deliver wood to the Green
River channel.

With existing and emerging regulations, habitat and water quality conditions in the Miller Creek and
Des Moines Cr_k watersheds are likely to improve or remain at their cm_-nt condition, whether or
not other development in the watershed occurs. No adverse cumulative, synergistic, or indirect
effects on bull troutare expected to result from operationof the mitigation site nearthe Green River.

Potential indirect impacts of STIA Master Plan Improvements are discussed extensively in the BA
(FAA 2000) and include:

• Effects of altered hydrology, and sediment transporton EFH present at the mouths of Miller and
Des Moines creeks. Changes in stream hydrology, will not occur as a result of the project;
therefore, there will be no hydrolomc effects on EFH in the estuaries.

• Effects of altered water qualiD,on EFI-Ipresent at the mouths of Miller and Des Moines creeks.
BMPs and other mitigations detailed earlier w411not reduce the quality, or quantity, of EFH
present in the estuaries of Miller and Des Moines creeks.

"" The fuel hydrant system is an under_ound pzped fuel chslribunon system designed to lzanspon aviauon fuel from
storage faciliues to atrcraft gates and is intended to replace the use of refueling trucks.
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• Effects from increased rates of discharge of treated stormwat=r from the Midway Sewer District
marine ouffall. Increased discharge rates could potentially reduce the quali_ of EFH in this

locality. The rapid levels of dilution achieved after discharge of effluent from this ouffall will
reduce chemical concentrations below an3' level that vill reduce qualit3"or quanti_" of EFH m
the vicimw of the outfall.

Indirect effects associated with the project are unlikely to effect EFI=I. Any cumulative, s_ermstic,
or indirect impacts associated with other projects planned in these basins v,iU comply with existing
or emerging development standards required to protect habitat for fish species. These standards will
protect water quality, sue,am hydrologic conditions, s-u-e_rnhabitat conditions, riparian buffers, and
wetlands. With existing and emerging remdations, habitat and water quali_, conditions in the Miller
Creek and Des Moines Creek watersheds are likely to improve or remain at their current condition,
whether or not other development in the watershed occurs. Finally, land areas being developed for
safety/runway purposeswill not be subject to foreseeable development activities. Rather. such areas
will be rernediatedand used for safety buffers.

6.3 DETERMINATION OF EFFECTS ON ESSENTIAL HSH HABITAT

This deterramation of the effects of the IVIPUprojects evaluated in this EFH Assessment on EFH is
made pursuantto section 305(b)(2) of the MSA.

Chinook and pink salmon have not been documented to occur in the Miller Creek. Walker Creek. or
Des Moines Creek basins upstream of their discharge with Puget Sound (Batcho 1999 personal
communication;Des Moines CreekBasin Committee 1997; Hillman et al. 1999). Construction and
operation are not expected to adversely affect freshwater, esma,,-me,or marine EFH of chinook or
pink salmon. Although results of this action are intended to improve baseline habitat conditions for
salmonids in the Miller Creek and Des Moines Creek basins (through increased stormwater
management and habitat restoration), future use of the streams by chinook or pink salmon (i.e.,
throughsu'ayingfrom other basins) is unlikely and not expected. Therefore, since these two salmon
species do not occur in these basins, construction and operation of the project will have no adverse
effect on freshwater EFH of chinook or pink salmon in the Miller Creek or Des Moines Creek
basins proper. Because potential effects on freshwater EFH from construction will decrease with
distance from the construction site, effects will not be transmitted downstream to estuarine EFH.

Therefore. construction and operation of the project will have no adverse effect on EFH in the
Miller Creek or Des Moines Creek estuaries.

Potential IWS discharges were modeled for effects on water quality in marine EFH and shown to
have no measurable adverse affect on adult chinook salmon. When the potential effects of the
proposed STIA MPU improvements on EFH of chinook or pink salmon in the action area are
considered relative to the proposed conservation measures, the action agencies determined that the
proposed action would have "no effect" on EFH for chinook and pink salmon (see Table E-I).

Coho salmon are present _ithin Miller, Walker, and Des Moines creeks and may occur in several
areas where direct adverse effects of construction could occur (particularly being absent in the area
of Miller Creek to be relocated). Short-term direct adverse effects on coho EFH could occur from
habitat modification and changes in v'ater quality during construction. Effects would be limited to

temporary increases in turbidity and suspended sediment during construction and alteration of poor
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quali_' habitat. The poten_al short-term effects of turbidly' and sedimentauon would be reduced or
avoided by construction best management practices and conservanon measures. The short-term
adverse effects of habitat alteration would be offset by the long-term benefits of ne_'. hlgh qualiz.v.

habitat features Lpool/step complexes, large woody debris, removal of rock weirs, a culvert, bridges.

nauve plant replace_ncnL and enhancement of riparian zones). When the potential effects of the
proposed $TLa_ MPU improvements on the EFH of coho salmon in the action area are considered

reladve to the proposed conservation measures, the action agencies determined that the proposed
action "may adversely effect" coho EFI-I for the short-teim, but will have "'no effect" on coho
salmon EFH for the long-term and will actually prove beneficial (Table 6-I).

Table6-I, Summary effect determinal/om for salmonEFH in the Action

Common and I.ffe Stages E_en_a] EFH Effects
$cie_J'w name Considered fish habitat Determination

Chinooksalmon Freshwaterand Esnumesof MilJerand No effect
Oncorh_chus tshawytxcha marinephases DesMoines ereeks.

_e v,ratersAtthe
IWS Outtalkand
GreenRivernear

AuburnMmga1_mSi_

Pinksalmon Freshwaterand Estuariesof Millerand No effect
O. gorbuscha mar'mephases DesMomes creeks,

marinewarm at the
IWSOuttall

Coho salmon Freshwaterand MillerandDes Momes Shon-_'m: May adversely
O. kzs_ch mannephases creeksdownslzeamof effect

idemifiedfeatures,
manne wawrsat the Long-term: No effect

IWSOutt,dl. and (beneficial)
GreenRivernear

Auburn MingauonSite
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APPENDIX A

FIGURE 2 FROM

"SUPPLEMENT. BIOLOGICAL ASSESSMENT FOR SEATTLE-TACOMA
INTERNATIONAL AIRPORT MASTER PLAN UPDATE IMPROVEMEN_rs.

(PARAMETRIX 2000d)"
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Introduction

The following flmn'e is Fimh-c2, reprintedfrom the "'Supplement. Biolo_cal Assessment for
Seattle-TacomaInternationalAirportMasterPlanUpdateimprovements.(Parametrix2000d)". This
figureis referredto in Section 5_.I.3 of the above text, and is providedto assist the reader of this
documenL
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APPENDIX B

FIGURE 4.1-3 FROM

"NATURAL RESOURCE MITIGATION PLAN (PARAMETRIX 2000B)"

AND

FIGURE 7-5 FROM

"BIOLOGICAL ASSESSMENT FOR SEATtLE-TACOMA
I_rERNATIONALAIRPORTMASTERPLANUPDATEIMPROVEME_rs.

_AA2OO0)"

Salmon Essennal F_sh Habztat Assessment B-I March 2001

ST1A Master Plan Update Improvements 556-2912-001 (48)

A_ 049942



Introduction

The following fimh-es are Fimtres 4.1-3, reprinted from the "._atural Resource Mitigation Plan
(Parametrix 2000b)" and 7-5, reprinted from the "Biolo_cal Assessment for Seattle-Tacoma
International AirportMasterPlan Update improvements. (FA.A2000)". These fimu'es arereferred
to m Section 4.0 of the above text, and areprovided to assist the readerof this document.
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